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1. General information

All manipulations involving organophosphines and their ruthenium complexes were
carried out under a nitrogen atmosphere using standard Schlenk techniques. All
solvents were dried and distilled under nitrogen prior to use. 'H, 3C NMR spectra
were recorded on a Bruker AVIII — 500 NMR spectrometer. GC analyses were
performed using an Agilent 6820 system (FID) and HP-5 column: with the injector
temperature of 300 °C and detector temperature of 300 °C, column temperature 40
°C, withdraw time 2 min, then 20 °C/min to 230 °C keeping for 5 min., then 20 °C/min
to 300 °C, withdraw time for Smin., using mesitylene as the internal standard. GC—
MS was carried out on DSQII, column: HP-5MS, procedures: Injector Temp:300 °C;
Detector Temp:300 °C; column temperature 40 °C, withdraw time 2 min, then 20 °C/
min to 230 °C keeping for 5 min, then 20 °C/min to 300 °C withdraw time for 5 min.
Indoles and quinolines are purchased from Innochem Science & Technology Co.,
LTD and used without further purification. Hydrogen gas (99.99%) was purchased
from Shijiazhuang Xisanjiao. All solvents were dried and distilled under nitrogen
prior to use. Complex Rul was synthesized and characterized according to the

procedure reported by ourselves.!?

Table S1 CAS numbers for substrates

Substrate CAS number Product CAS number
1-methylindoline 824-21-5
indole 120-72-9 indoleline 496-15-1
I-methylindole 603-76-9

6-methylindole

5-methylindole

4-methylindole

1,6-dimethylindoline

3420-02-8
1,6-dimethyl-1H-indole
1,5-dimethylindoline
614-96-0
1,5-dimethyl-1H-indole
1,4-dimethylindoline
16096-32-5

1,4-dimethylindole
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1384080-58-3
5621-15-8

1503436-23-4
27816-53-1

1856504-77-2
27816-52-0



6-methoxyindole

5-methoxyindole

4-methoxyindole

6-fluoroindole

5-fluoroindole

4-fluoroindole

6-chloroindole

4-chloroindole

quinoline

8-methylquinoline

7-methylquinoline

6-methylquinoline

6-methoxy-1-methyl-indoline
3189-13-7 .
6-methoxy-1-methyl-1H-indole

5-methoxy-1-methyl-indoline
1006-94-6 )
5-methoxy-N-methylindole

4-methoxy-1-methyl-indoline
4837-90-5 4-methoxy-1-methyl-1H-indole
4-methoxy-1H-indole

6-fluoro-1-methylindoline
399-51-9 6-fluoro-1-methyl-1H-indole
6-fluoro-1H-indole

5-fluoro-1-methylindoline

399-52-0 . )
1,5-dimethyl-1H-indole
4-fluoro-1-methylindoline
387-42-9
4-fluoro-1-methyl-1H-indole
6-chloro-1-methylindoline
17422-33-2
6-chloro-1-methyl-1H-indole
4-chloro-1-methylindoline
25235-85-2
4-chloro-1-methyl-1H-indole
91-22-5 N-methyl-1,2,3,4-tetrahydroquinoline
1,8-dimethyl-1,2,3,4-tetrahydroquinoline
611-32-5

8-methyl-1,2,3,4-tetrahydroquinoline

612-60-2 1,7-dimethyl-1,2,3,4-tetrahydroquinoline

91-62-3 1,6-dimethyl-1,2,3,4-tetrahydroquinoline
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7556-48-1
1968-17-8

74492-43-6
2521-13-3

7569-83-7
7556-35-6
4837-90-5

1849248-48-1
441715-92-0
399-51-9

388078-34-0
27816-53-1

1851835-07-8
441715-34-0

99846-63-6
155868-51-2

99848-88-1
77801-91-3

491-34-9

84573-84-2
52601-70-4

91245-78-2

104524-39-2



5-methylquinoline

6-methyoxyquinoline

5-methyoxyquinoline

8-fluoroquinoline

6-fluoroquinoline

7661-55-4

5263-87-6

6931-19-7

394-68-3

396-30-5

1,5-dimethyl-1,2,3,4-tetrahydroquinoline
5-methyl-1,2,3,4-tetrahydroquinoline

1-methyl-6-methoxy-1,2,3,4-
tetrahydroquinoline

6-methoxy-1,2,3,4-tetrahydroquinoline

1-methyl-5-methoxy-1,2,3,4-

tetrahydroquinoline

8-fluoro-1-methyl-1,2,3,4-
tetrahydroquinolin

8-fluoro-1,2,3,4-tetrahydroquinoline

6-fluoro-1-methyl-1,2,3,4-
tetrahydroquinolin

1864825-92-2
58960-02-4

74492-61-8
120-15-0

1880957-62-9

1862849-43-1
75414-02-7

388078-35-1
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2. Experimental section

2.1 General procedure of hydromethylation

Under an atmosphere of nitrogen, a stainless steel 100 mL autoclave, equipped with a
magnetic stir bar, was charged with Rul (0.001 ~ 0.005 mmol) and the solvents to be
used (2.5 ~ 10 mL). A solution of the substrates (0.5 mmol) in the solvent was added
via a syringe. The autoclave was purged by three cycles of pressurization, venting
with N, (1 ~ 5 bar), and then pressurized with the desired pressure (40 ~ 80 bar). The
autoclave was heated to the desired temperature (80 ~ 140 °C) and the contents stirred.
After the pre-determined reaction time, the autoclave was cooled to room temperature
and the pressure slowly released. The reaction mixture was filtered through a plug of
silica gel and then analyzed by GC and GC-MS. The mixture was concentrated under
reduced pressure, and the residue was purified by column chromatography on silica
gel (petroleum ether/EtOAc, 80:1-20:1) to afford the hydromethylation products and
detected by NMR.

2.2 Optimizing reaction conditions

Table S2 The dosage of hydroiodic acid for hydromethylation of indole (al) to 1-

methylindoline (b1)?
H eHs H CHs
@EN) Ru, 80 bar H, additive ‘CLN) @LN) N @EN)
/'~ 120°C, 36h, DME * /
al b1 I I
5 ; :
Entry HI (X mmol) Conv. (%) Eg/t)e)ld of bl Yield of I (%) Eg/t)(;ld of 1I
1 0.50 96.9 81.4 0 15.5
2 0.75 65.8 56.6 0 9.2
3 0.25 96.8 78.0 0 18.8
4 0.20 97.0 76.1 0 20.9
5 0.15 83.5 71.5 0 12.0
6 0.10 79.2 68.0 0 11.2
7 0.05 65.9 55.1 5.0 5.8

Conditions: Indole (0.5 mmol), Rul (10 mol%), DME (10 mL), P (H,) = 80 bar,
Temp. = 120 °C, Time = 36 h. All yields are determined by GC using mesitylene as
the internal standard.
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Table S3 Temperature screening?

H CHs H P
N_  Rut, 80barH, N ©1N) . ©/\">
©/\/) 40 mol% HI, DME ©i) * %
af 80 - 140 °C, 24-36 h b1 | I
o V) 1 1
Entry Tem. (°C)  Conv. (%) Eg/t)e)ld of bl Yield of I (%) Eg/t)(;ld of 1I
1 80 393 36.4 0 2.9
2 100 58.7 543 0 4.4
3 120 97.0 76.1 0 20.9
4 140 96.4 73.6 3.0 19.8

Conditions: Indole (0.5 mmol), Rul (1 mol%), DME (10 mL), P (H,) = 80 bar, Temp.
= 120 °C, Time = 36 h. All yields are determined by GC using mesitylene as the
internal standard.

3. TH NMR, 3C NMR and MS for the organic products

Table S4 'H NMR, 3C NMR and MS for the organic products

Entry Substrate NMR and MS Reference
'"H NMR (500 MHz, DMSO-d¢) 8 7.06 — 6.97 (m, 2H),
/ 6.59 (t, 1H), 6.49 (d, 1H), 3.22 (t, 2H), 2.85 (t, 2H), 2.68
N (s, 3H).
! (ji) 13C NMR (125 MHz, DMSO-ds) & 153.8, 130.2, 127.5, 3
124.4,117.7,107.4, 56.0, 36.3, 28.6.
MS: m/z [M]*, 133.06
'H NMR (400 MHz, CDCl3) § 7.79 — 7.68 (m, 1H), 7.42
/ (d, 1H), 7.39 — 7.28 (m, 1H), 7.26 — 7.16 (m, 1H), 7.13 (d,
N 1H), 6.59 (d, 1H), 3.86 (d, 3H).
2 O/\/) 13C NMR (101 MHz, CDCl;) § 136.8, 128.9, 128.6, 121.6, 4
121.0, 119.4, 109.3, 101.0, 32.9.
MS: m/z [M]*, 131.04
'H NMR (400 MHz, CDCls): 7.19 (d, 1H), 7.08 (t, 1H),
H 6.82 - 6.67 (m, 2H), 3.61 (t, 2H), 3.09 (t, 2H).
3 I3C NMR (101 MHz, CDCl;): 8151.5, 129.5, 127.3, 124.7, 3
@i) 118.9,109.7, 47.4, 29.9.
MS: m/z [M]*, 119.03
/ IH NMR (400 MHz, CDCl;) & 7.01 (d, 1H), 6.54 (d, 1H),
N 6.37 (s, 1H), 3.32 (t, 2H), 2.93 (t, 2H), 2.78 (s, 3H), 2.34
MS: m/z [M]*, 147.13
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"H NMR (400 MHz, CDCl3) § 6.98 — 6.89 (m, 2H), 6.45
(d, 1H), 3.28 (t, 2H), 2.96 — 2.91 (m, 2H), 2.76 (s, 3H),

3H).

/
e
2.28 (s, 3H).
MS: m/z [M]*, 147.12
/ 'H NMR (400 MHz, CDCly) & 7.05 (t, 1H), 6.56 (d, 1H),
N 6.39 (d, 1H), 3.35 (t, 2H), 2.91 (t, 2H), 2.79 (s, 3H), 2.26
6 (s, 3H).
MS: m/z [M]*, 147.13
'H NMR (400 MHz, CDCl5) § 7.00 (d, 1H), 6.23 (d, 1H),
/ 6.12 (d, 1H), 3.82 (s, 3H), 3.35 (t, 2H), 2.92 (t, 2H), 2.78
MeO N (s, 3H).
7 \CE) 13C NMR (101 MHz, CDCl3) 8 160.2, 154.8, 124.3, 122.7,
101.63, 94.9, 55.7, 55.5, 36.1, 28.0
MS: m/z [M], 161.10
/ 'H NMR (400 MHz, CDCl3) & 6.78 (t, 1H), 6.69 (d, 1H),
N 6.47 (d, 1H), 3.78 (s, 3H), 3.27 (t, 2H), 2.97 — 2.91 (m,
8 /@E} 2H), 2.75 (s, 3H).
MeO MS: m/z [M]", 163.12
IH NMR (400 MHz, CDCl3) & 7.11 (t, 1H), 6.34 (d, 1H),
N/ 6.24 (d, 1H), 3.86 (s, 3H), 3.35 (t, 2H), 2.95 (t, 2H), 2.79
(s, 3H).
? (‘:E) 13C NMR (101 MHz, CDCls) 8 156.0, 155.2, 128.8, 102.8,
OMe 101.3, 99.2, 56.4, 55.3, 36.5, 25.7.
MS: m/z [M]*, 163.13
/ 'H NMR (400 MHz, CDCl;) & 7.02 — 6.94 (m, 1H), 6.34
F N (d, 1H), 6.19 (d, 1H), 3.39 (t, 2H), 2.94 (t, 2H), 2.78 (s,
10 \CE) 3H), 1.61 (s, 3H).
MS: m/z [M]*, 151.08
N/ 'H NMR (400 MHz, CDCl;) & 6.90 — 6.74 (m, 2H), 6.40
11 (d, 1H), 3.31 (t, 2H), 2.98 — 2.92 (m, 2H), 2.76 (s, 3H).
F/@E) MS: m/z [M]*, 151.11
N/ 'H NMR (400 MHz, CDCls) & 7.06 (t, 1H), 6.40 (t, 1H),
12 @E} 6.28 (d, 1H), 3.40 (t, 2H), 3.02 (t, 2H), 2.79 (d, 3H).
MS: m/z [M]*, 151.10
F
/ '"H NMR (400 MHz, CDCl;) § 7.04 — 6.94 (m, 1H), 6.34
" CI\@EN) (d, 1H), 6.19 (d, 1H), 3.39 (t, 2H), 2.93 (t, 2H), 2.77 (s,

MS: m/z [M", 167.06
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'H NMR (400 MHz, CDCls) 8 7.03 (t, 1H), 6.66 (d, 1H),
6.36 (d, 1H), 3.45 — 3.35 (m, 2H), 3.03 (t, 2H), 2.79 (s,

14
3H).
& MS: m/z [M]", 167.07
'H NMR (400 MHz, CDCls) & 7.15 — 7.06 (m, 1H), 7.02 —
6.95 (m, 1H), 6.64 (t, 2H), 3.29 — 3.21 (m, 2H), 2.92 (s,
N 3H), 2.80 (t, 2H), 2.07 — 1.97 (m, 2H)
15 ©;J 13C NMR (101 MHz, CDCLy) 8 147.6, 128.9, 127.1, 122.9,
116.2,111.0, 51.3,39.2,27.8, 22.5.
MS: m/z [M], 147.12
'H NMR (400 MHz, CDCl3) & 6.92 (d, 1H), 6.86 — 6.80
N (m, 1H), 6.58 (d, 1H), 3.24 — 3.16 (m, 2H), 2.89 (s, 3H),
16 2.78 (t, 2H), 2.25 (s, 3H), 2.08 — 1.95 (m, 2H).
MS: m/z [M", 161.07
'H NMR (400 MHz, CDCL3) § 6.91 (d, 1H), 6.50 (d, 2H),
3.29 — 322 (m, 2H), 2.94 (d, 3H), 2.79 (t, 2H), 2.34 (s,
N 3H), 2.03 (q, 2H).
17 \©ij 13C NMR (101 MHz, CDCl) & 146.7, 136.6, 128.8, 120.0,
117.1,111.9,51.5,39.2, 27.5,22.7, 21.7.
MS: m/z [M", 161.09
'H NMR (400 MHz, CDCl3) § 6.93 (d, 1H), 6.84 (d, 1H),
6.58 (d, 1H), 3.24 — 3.17 (m, 2H), 2.90 (s, 3H), 2.79 (t,
N 2H), 2.26 (s, 3H), 2.08 — 1.97 (m, 2H).
18 /©ij 13C NMR (101 MHz, CDCly) & 144.8, 129.7, 127.5, 125.6,
123.2,111.5,51.6, 39.5, 27.8, 22.7, 20.3.
MS: m/z [M", 161.10
N 'H NMR (400 MHz, CDCl3) § 7.09 (t, 1H), 6.62 (t, 2H),
3.36 — 3.16 (m, 2H), 2.97 (d, 3H), 2.75 (t, 2H), 2.29 (s,
19 3H), 2.12 (m,2H).
MS: m/z [MJ", 161.10
'H NMR (400 MHz, CDCly) & 6.72 (d, 1H), 6.66 — 6.59
| (m, 2H), 3.78 (d, 3H), 3.20 — 3.13 (m, 2H), 2.88 (d, 3H),
N 2.81 (1, 2H)
20 /©;j 13C NMR (101 MHz, CDCly) & 151.4, 141.7, 124.7, 115.1,
MeO 112.6,112.3,55.8, 51.7, 40.0, 28.0, 22.7.
MS: m/z [MT*, 177.09
'H NMR (400 MHz, CDCls) & 7.09 (t, 1H), 6.37 (d, 1H),
6.32 (d, 1H), 3.84 (s, 3H), 3.24 — 3.17 (m, 2H), 2.93 (s,
. 3H), 2.72 (t, 2H), 2.06 — 1.96 (m, 2H).

2

OMe

13C NMR (101 MHz, CDCLy) & 157.4, 148.0, 126.8, 110.9,
104.9,99.2, 55.4, 51.1,39.9, 22.0, 21.1.
MS: m/z [M]", 177.08
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'H NMR (400 MHz, CDCls) § 6.94 — 6.50 (m, 3H), 3.21 —

F 3.12 (m, 2H), 3.06 — 2.92 (m, 3H), 2.78 (t, 2H), 1.98 —
N 1.87 (m, 2H).

13C NMR (101 MHz, CDCls) § 155.4, 136.1, 129.3, 124.7,

119.0, 114.0, 52.8, 42.7, 28.1, 20.2.

MS: m/z [M]*, 165.06

22

"H NMR (400 MHz, CDCls) § 6.81 (m, 1H), 6.74 (m, 1H),
| 6.55 (m, 1H), 3.20 (t, 2H), 2.89 (s, 3H), 2.79 (t, 2H), 2.12

2 N (m, 2H).
13C NMR (101 MHz, CDCl3) § 153.9, 143.4, 124.6, 115.5,
F 115.2, 113.1, 51.4,39.7, 27.5, 22.5.

MS: m/z [M]", 165.05

All the GC-MS spectra and data of the products were shown as follow:
(1). GC-MS spectrum for substrate: indole
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(2). GC-MS spectrum for substrate: 6-methylindole
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(3). GC-MS spectrum for substrate: 5-methylindole
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127.104

|

130074
6.97%

144085
100.00%

145.101
79.25%

143.098
10.81%
142,101

147.121
‘I 0.54%

146.113
9.32%

2.33%
alln
30 & 50 & 70 ) %0 100 1lo 120
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(4). GC-MS spectrum for substrate: 4-methylindole

RT: 0.00-2819
100

—~ oo =]
= = =
T T T T I A

[=7]
=

Relative Abundance
o
=

10

=

04

ML
2.73E8
TIC M3
1934

5 e
/
30
/ H,
20 1077
10 f.08 2540
7956 2386 26,28

480 775 9.9 LI I

0 T

2

RT:9.84 - 12.54

Number of detected peaks: 3

Apex RT Start RT End RT Area%Area

10.04 10.01
10.77 10.74
11.35 11.28

18 20 22 24 28 28

Time (min)

Height 9%Height
10.35 827762868.216 74.79 266667968.272 85.76
11.11 271504415.203 24.53 42694610.385 13.73
11.45 7558625.043 0.68 1582249.781 0.51

C:\Users\86138.. . BT\ BT\19. . 4 RAW Injection

1+ c Full == [28.00-500.00] 38 + spectrum 10.12

| 146.108
10X0000} 100.00%
5000000
5000000
N
7000000
147.128
55.35%

J 131.077
SO 58.42%
5000000
4000000
30000004

130.104
2208%

2000000+ 144117

| 28212 15.42%

11.89% 7010 .
1000000 71.439 8.66% 91058  103.081 1| 1481
45.070 3 "7n
61 473% 63031538%  [ragms  555%  612 g5 1204711|| 44300 ||| S62%
1 277%, 257% ' 3.35% 2.52%
6% | ‘ ‘
od : Ll ||:| Labd Ll R ul il il alll
30 4 2 & o 0 % %0 110 o e o 0 o 0 § 5
= Da.
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C:\Users\B6158.. . B1\<(BT\19. 9. 4 FA¥ Injection 1 + ¢ Full =s [28.00-500.00] M8 + spectrum 10.83

144 092
1 100.00%
7000000+
6500000
1 145.089
8000000+ 52 52%
5300000 /
5000000
45000004
40000004
35000004
30000004
2500000
2000000
1500000
1 28.201 143,145
p 13.18% 14.00% | [146.082
1000000 71.561 103.036 130.090 11.64%
1 — a2% BE4% 115045 821% |
500000 . 63.018 [78.012  91.060 550% 131.004 l147.139
22%  goo76 3.80% 13.05% 3.36% h 1| 2.62% %
0.79% | g
|M‘ vt aticiaile JM.H il wllll, dln Al || i
~5000004
30 40 0 & 0 80 @0 00 :é) 30 40 0 0 0 80 90 20
n'z (Da)

(5). GC-MS spectrum for substrate: 6-methoxy-1H-indole

RT-0.21 -17.77
1145 NL:
1007 8.77ET
TIC M3
90 19.8.21
80 il
H,CO N
0 T

RN

[=7]
(=]

Relative Abundance
o
=]
I T T A

40
30
20
509 1055
o 4B2 583 615 775 788 g4s
U ; r : T T T T T T T | T T T | T T T I T T T I T T T T T T T | T T
2 4 6 8 % - " *
Time (min)

RT: 10.97 - 13.56

Number of detected peaks: 2

Apex RT Start RT End RT Area%Area Height %Height

11.45 11.43 11.69  377534738.449  87.00  91727238.713 89.12
12.12 12.09  12.24  56396734.334 13.00  11203060.375 10.88
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C:hUsers\olod. . . VLALLM Y. Y1 HAW Injection L + ¢ Full ms 4. WW-SUU UU) MY + spectrum 115U

10000000

‘5000000

8000000

000000+

B000000

S000000

4000000+

3000000

2000000

28205
11.89%
1000000

1.22%

77.028
43993 10.31%

7.39% 83.004

3 ps7 52054 5.10%
! ?_m%ws% | |
it uli Ll

76.031| 81.491
2.54% |2.38%

0.035

118,067
1.87%
7.80% 117.145]
104.055
92040 4ope S0
| 2.09% |
... .i||||\‘ ul

|12

147.070
34.40%

131.088
20.82%

145.042
13.75%
130.030|

8.19% |[134.133

5.49%
[ \_.

8.010
0.89%
i

162 100
100.00%

163.112
80.76%

161.102

1230% 164 219

B827%
160.130

1.40%
1

165133
1.01%
I

C:\Users\86158.. .

1800000+

1600000+

ks

&

ASBU\19.9. 21. RAF Injection

28200
4251%

43991
25.89%

117.032
13.68% 1

91.059
77038 11.13%
sogeg 63027 77038 103.106
izoil Eeos T20% P 721%
51,m| 10491
I

322% .
l mg“ 210%|[| "4 28
AL \i.nlLl.l i Ll

!

110 130

o'z (D)

@

146.061
100.00%

161

118.043
51.54%

148.040

147 080|18-93%

2.99%

145.096
6.02%

119.103
7.86%

4.48%

60.143

1+ ¢ Full ms [28 00-500. 00] MS + spectrum 12.12

096

83.13%

0.85%

191290 207.02%

1.26%
L.

40

T T
150 18

o'z (Da)

T
140

S17

o 1o 1 1% 200

2o Zo 2%



(6). GC-MS spectrum for substrate: 5-methoxy-1H-indole

RT:0.00-28.18

1131 NL:
1.54E8
TIC M5
19.8.26

=
T

90
80

70

r
\ {I:H
N
j$ e
H,CO

3

60

50

I
=

Relative Abundance

[
=

12,18

[~
(=)

72370 9443 2573 7798

12"98ﬁ-ﬂ_5_1i.18 1831 2117 2202 "

2 4 8 8 10 12 14 16 18 20 22 24 26 28
Time (min)

=

[=]

RT:9.81 - 15.11

Number of detected peaks: 2

Apex RT Start RT End RT Area%Area Height %Height

11.31 1129  11.74  684074550.953  74.01 149505959.704  84.18
12.18 12.16  12.58  240194161.457 2599  28101364.632 15.82

C:\Users\B6158. . . \{B\18.8. 26 RAF Injection 1 + c Full ms |28 00-500.00] MS + spectrum 11.3§
150000004

- | 148,078
1700000 100.00%

16000000 .
15000000
000000
13000000 N
12000000 /@:}
11000000 ~o
0000000,

1 163.119
8000000 45.38%
TDGIX}SG«‘
8000000

4000000+

300000
| B e 146.100(149.088
2000000 77.0% 10.51% | 10.50%

91.081 120107
es.os0  TH1% &1 04048 117,078
44.005 sas% Uik 2% |32 s

1000000 52.017 4.07% 80.24
| 3'0‘9% 165% | 192‘{_ ‘ [[174%
1 Y[ 11 % ll, Al Al

of L Al i

164131
150089 || 4:14%
0.64% [

-1000000+
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4500000

4000000+

3500000

3000000+

2500000~

2000000

10000004

500000-

C:\Users"\86158. . . WSTBT\19.9. 26. RAW Injection 1 + ¢ Full ms |28 00-500.00] MS + spectrum 1223
161.086
100.00%
146.066
9281%
118.036
> 69.97%
k=
28.202
44.42%
31.983
37 24%
117.018
19.04%
162 113
sam 91073 1251%
77028 1035% 403068 147 041
51.035 ?ﬂif 7.59% 5.08% 119.108 8.16%
39980 4.84% 73905 || 88.010|,| 101008 | 15-%51|[290% 132082 160.177| |162.842
279% | | | 1. Eﬁ%‘ 1. 37% 117% | i) ‘ £40% | 216% || 1.74%
TP S| YA Y | VT | il il allll il Al iy
3 4 &0 & o @ % 0 1o | 2o 1 @0 10 180 R
w'z (Da’

(7). GC-MS spectrum for substrate: 4-methoxy-1H-indole

RT: 0.00-28.20
1123 ML
s 1 83E9
7 TIC M3
907 N?H?' 1991
: CH
80 ; /
7 CH,
. 703 cH,
§ 607 \
Z:J 50; 12.05 t
& 40 /
r ] OCH,
309
] 1225
20
1[}% 609
GE 4‘51__5?j| 701 888 882 th_z__a?_gm 1608 2075 2248 2339 24.23 2510 2758
III|I\IA|1\II6\I\Ié\II‘]\[}I\I12\II1\4III1|6III|II\2|[}III2|2II\2|4III2|6III2|8
Time (min)
RT: 10.37 - 14.00
Number of detected peaks: 4
Apex RT Start RT End RT Area%Area Height %Height
11.23 11.20  11.53  2941429174.550 52.63 1824214091.880  59.04
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11.82
12.05
12.25

11.74
12.02
12.24

11.87
12.21
12.47

50885801.751

1504997305.836  26.93

1092068605.082

0.91

19.54

C:\Users\86158.. . BIVS2\19. 8 L RAW Injection 1 + ¢ Full ms |28.00-500. 00] 38 + spectrum 11.23

856099687.587
400056718.147

9480786.580  0.31
27.71

12.95

4.5x10%
162,110
100.00%
4.0x10°4
. / 183130
3.5 10° N 30.40%
3.0 10°4
~
2. 5x10°
2.0x10%
147.083
4099%
1.5%10°
1.0 10°
132,067
15.85%
118,068
- 77048 91.046 11.58% 146.085 164.142
65054 BE4%  BB3% 104063 943% l1gg.004  |[851%
son 65054 s0.0es gk 133099 || 6.16%
?933[;2 flid 279% 391% ||i149.084 ||||165.155
Lt bl i oz [l]|osr
0.0 e | ETPOPO | 1 FPVRyY 11 1P I || T P11 AP 1] (T— 11 ullls il
3 4 5 e 70 8 % 100 1l 120 130 180 10 160 170 18 180 20 o 20 e 240
=z (Da}
C:\Users\BB158. . BI\S(B\10. @ L RAW Injectiom 1 + e Full == |28 00-500.00] 8 + speetrnim 12 07
A 148 048
5.5%10°1 100.00%
161.108
. 93.73%
5.0%10° J
4.5%107 /
4.0%10°4
0 118,072
~ 67.79%
3.5x10°4
3.0%10°
2 5107
2.0x10°
1.5%10°
n7.077
1.0%10° 17.43%
91.052 162.128
147094 :
g 10.76%
5 0% 108 83012 Tianee 13050 |[119071 gssw [1030%
R PP 51.017 624% 6.48% 722% 132111
2.65% 4.20% b 3.69% 148.114 |1183.175
T Y )
ood bl il PO 1O 110 T ulll._ndil, ll; LMl
-5.0x10%
B 40 50 e W 8 9% 0 o 1o 1% 10 130 180 170 1% 190 200 200 2o 20 240 20 2
=/z (Da)
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(8). GC-MS spectrum for substrate: 6-fluoroindole

RT: 0.09 -16.69
822 ML
s 1.07E8
] TIC M3
90 18.8.20
80; : hr(:H3
707 C:" \
§ 60 CH,§
-k N
3 5’ 109
2
5 40
i 7 F i
30° o
20%
] 10.30
10
E 485 523 5-99 706 775 902 1082 1202 1308 1444 1519
[} 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
2 4 ; 8 10 12 14 16
Time (min)
RT: 8.76 - 11.88
Number of detected peaks: 3
Apex RT Start RT End RT Area%Area Height %Height
9.22 9.19 9.48 1945334308.656  68.08 1063441748.747  83.66
9.829.78 9.96 259090976.968  9.07 81552111.990 6.42
10.30 10.27 10.58  652944669.076  22.85 126194824.077  9.93
C:\Users\86158.. . \<UBr\19.9. 20. RAW Injection 1 + ¢ Full ms |28 00-500. 00 MS + spectrum 9. 22
24><:c’; /
z.zx:o': F N
Z.Gx:D': \©/\)
151.079
8x10°4 67.08%
6. n-t'.o"j 109.028
1 17.49%
o] L e
) 28211 wsts Yo Tae T 8532%;: S '.no.uzg e 146.077 Figf
::::_I et p i |..2.IT “\ I P m\u..:‘.ds‘ﬂ% 1 Lalll, o80%

S21



C:\Users\86138

- WSBT\19.9. 20.RAF Injection 1 + ¢ Full ms

128 00-500. 00] ¥S + spectrum 9. 56

149.076
‘9000000~ 100.00%
8000000 /
F N 55 50%
6000000
5000000
4000000
43.959
3460%
3000000
107.001
2000000 101 052: ?::;.,,7 134,052
3537270; 17.58% |1579% 17.61%
{ S 128.038 150.076
1000000 45076 5075 1027% N8 | sou  ||1139%
29 024 6.42% 73077 - 7.15%
281% 377% 87.033 3959 | 3.18% [13r0ss [|[15L117 .00
RS | RO T Y || R ot T | ARO[ P ‘:1'3”' |'”m e
0 40 0 50 E) ) % e 1o 1o 10 10 120 180 170 180 180 200
(9). GC-MS spectrum for substrate: 5-fluoroindole
RT- 000 -28 20
819 NL:
100 401E7
] TIC MS
90 CNHg 1998
. A0
mé
8 aoé
2 50
z 6.03 oHy
S 404 N
& F
303 > 9974 2540 26.32 2766
201 1027
] 906
] 493 | 745 16
10 2214 1347 453 2119
D_|||||\||\||\|\||\||\|\|w||\||||||||||\|||||||\|||||||||
0 2 4 B 8 10 12 14 16 18 20 22 24 28
Time (min)
RT: 0.00 - 28.20
Number of detected peaks: 2
Apex RT Start RT End RT Area%Area Height %Height
9.199.08 9.90 378567507.299 76.14 37214218.615 87.72
10.27 10.21 11.09 118661706.663 23.86 5209109.789 12.28
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1100000+

500000

100000

_ C:\Users\B6158. . . BINSBT\19. 0. 8 RAW Injection 1 + c Full =s [28.00-500.00] 38 + spectrus 9.21

~100000-

150.078
100 .00%
N
F
135.042
6463% 151411
62.23%
148,072
2820 11?5?,?;2\ 16.96%
b e 75.013 07.018|
! 1074
136.077
45028 9.87% 83,048 9.72% 805% 152115
5.96% i 1% ! 134056/ s
9,045 280 7623 4.55% 122041 469% 147.091 .
R TI Wc t |
Ty YO | O PPN PR 11T Pt OUN 1 SO PPN [ 11190 | OO Y1 A 1 1
) ) 2 ® £ EY o 10 i 1» @ 1w 1w o 1
=’z (pa}
C:\Users\86158. .. B\SUAT\19. 8 & RAW Injection 1 + ¢ Full ms |28, 00-500.00) 38 + spectrim 10.39
149.074
100.00%
148.109)
! 88.70%
N
28.204 yV/,
75.90% F
44.994
3177%
44.006 107.109 150.084
12.87% 74,647 13.30% 127988 146114105 opey
€0.076 10.07% 108.050 10.44% 1.00%|| 855
39.944 635% goq2s [75326 95.080 T07%  130.108] 6.41%
470% || 51.026 308% |4.04%086.062 395% 114.415 4.36% 144.050/ 167.303
O R O T A -
0 P 1T PN 118 Y7 [P X 1| TN PP TS PRI  11| T
) ) 2 &0 7o EY 0 o 1o b o e e w0 1 i 1o
=/z (Da}
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(10). GC-MS spectrum forsubstrate: 4-fluoroindole

RT: 0.00-28.19
1005 g3 gLﬁzEa
90 e Ig:grg?s
70 \

Relative Abundance
o
T

] a v
30 /
] 1044
20
10 1077
] 0. 7366 24.58 2537 2655
. 482 608 729 11.58 1253 1494 1578 2011 2200 e
] 5. G873 | 1494 18
0

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
Time (min)

RT: 8.85-11.80

Number of detected peaks: 3

Apex RT Start RT End RT Area%Area Height %Height

9.139.109.52 857198738.440  60.98  217314781.528  75.91

10.01 9.97 10.26 156369447.318 11.12 19802625.197 6.92
1044 1041 10.73  392138964.416 2790  49163916.872 17.17

C:\Users\B6158.. . \UB\19.8. 2. RN Injection 1 + ¢ Full ms [28 00-500. 00] MS + spectrum 8. 18

18000000-

- 1 150088
170000004 100.00%
16000000

15000000+

/

14000000+ N

13000000

i | 151.101
12000000 R

11000000 135,042
] 6158%

10000000

000000

500000

7000000

8000000

000000,

430003(}:

109.024
2821 15.11% 148.086

| 1215% 12.33%
2000000~

3000000

22908 108.052
74.867 7.35%
45.020 62.984 5.13% 5.50%

229% 3.14%

152114
134.060 6.31%
110 069 3.96%

1.20%
I .m.nl .\l\\l

1000000+

3
£
B

-1000000
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C:\Users\B6158.. . \"UM\19.9. 27.RAW Injection 1 + ¢ Full ms (28 00-500. 00] MS + spectrum 10.04
] /
2200000 N
zse:mc; B @
{ 147.126
1800000~ — F S 68.85%
] e
600000 144,114
{ 43.974 19.11%
400000 1R 76.998 132.096 11‘352121';
1 71340 ni 91060  102.095 [ 149.110
= Voog|| Sosmtean lgw| [P sew ST URR rmssal i |[][|s2e%
" L. |.|| | R ‘\l \In..uH ‘ BT \“ || . | HI
(11). GC-MS spectrum forsubstrate: 6-chloroindole
RT: 0.00 -28.18
1117 NL:
100 144E8
3 TIC M3
90] 19.10.16
80; cl MCH‘
]"Dé \ ol n
5 1225
& 60 m
2 507 "
=
T 409
rx 305 = ,JCH’
205 2370 2593&.52 5 77
1 4p3. 816 B12 757 ggg 228
107 T it Pt
0:|||||\||\||\|\||\||\||||||||||||||||||\||||||||||\||\|||
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
Time (min)
RT:9.10 - 14.78
Number of detected peaks: 3
Apex RT Start RT End RT Area%Area Height %Height
11.17 11.13 11.46 483013681.373 41.20 129469952.900 58.69
11.78 11.74 11.94 61972590.099 5.29 14741384.664 6.68
12.25 12.19 12.77 627516143.558 53.52 76389930.968 34.63
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210000004

19000000
15000000+

17000000+

15000000
14000000
13000000
12000000
11000000

10000000

C:\Users\B8158. . = Br\19 10 18 RAF Injection 1 + ¢ Full ms [28 00-500. 00) MS + spectrum 11 18

43987
18.47%

28.202
9.59%

42.003
2.48%

N 62012
362%

A

Cl

65.257
12.04%

77.035
65.911 7.33%
4.51%

Ll

88.9%9
14.94%

103.045

017 §.24%
88.038/4.18%

1.

i,

| 112.033 || | E
1 057% Ll

131.071
83.30%

132.088
13.34%

116.062 125.024
6.52% B.40%

8.065
88%  150.018

151030 1M18%
7.40%

166.051
100.00%

167.062
76.38%

1168.063
38.41%

169.058
23.46%

165.065,

170.092
263%

T
100

T
110

120
=z (oa)

C:\Users\86158.. . S BT\19. 10. 16. RAN Injection L + ¢ Full ms [28 00-500.00] US + spectru= 11.83

15000004

1000000

28198
5343%

43.969
100.00%

31957
4063%

45073
12.72%
42,969
6.85%
39.172
1.25%
all

57.040

4.
| .‘._|I|...\|||.r..\

Cl

72.975
1.75%

75.125]

£8.946
6.26%

4.58% ‘
|...|.l|h Hl ||.|||||II||I|. unll

1m4am
1

126,081

1232%
122989

130.006

L 583% | 4 0%

'||.|.....“I|. Il

165.027
56.86%

164.047
31.94%

187 042
22.13%

168.041 4oy 07y 193.019

0.61% 1.711%
aeat. Ll
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(12). GC-MS spectrum for substrate: 4-chloroindole

RT: 0.00-28.18
1088 NL

100 342E8
TIC S

90 199.24

1219
CH,
80 ; n
I

[=7]
(=]

Relative Abundance
wn
(=]
I I A

40
20 OHg
N
|

g 2538 2785
488 209 818 024 | 1451 1507 17g5 2100 B3 2B BT T
e e e o e e I e o B o B s B B o B B B L e e B e e T B ) I I A
o 2 4 6 8 10 12 14 16 18 220 2 24 2 28

Time (min)

RT:9.95-17.89

Number of detected peaks: 3

Apex RT Start RT End RT Area%Area Height %Height

10.89  10.87 11.45 1075763021.516  48.38  337921127.393  53.04
11.86  11.81 12.04  91808904.408 4.13 17724087.128 2.78

12.19  12.16  12.58 1056035523.616  47.49  281494268.521  44.18

C:\Users'86158.. \<TB\19.9 24 RAF Injection 1 + ¢ Full ms [28 00-500. 00] ¥S + spectrum 10.93
'_KI}CCCK}-;

; ] 166.038
£000000 4 100.00%

17000000
'_BSDDGSB;
150000001 131.077

Laoncoco. / 79.77%

| N 167.065
74.36%
‘.30000304 '4.36%
12000000
|

110000004 Cl

168058

8000000 sAgek

+ 130.085
5000000 27.10%
::xxxmi 169,084

! £3.010 fcaox i e i 165.018
2000000 28.199 77.027 1 151,020 9.30%
{ 6.95% s1011 T79%  gegg lso.041 'S203E  7.80% boos2  66T%
1000000 8995 443% 85.083(4 035 5 | 120112 [[5804
| 214% | [ ” 209%| il | 228f$ 3.
od T P A M I ||\ siall i il H.I||

170.103
2.03%
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0o 165.045
1 100.00%
3600000-{
3400000
200000
3303030;
2500000
2500000
1 164.036
2400000-{ / 64.26%
200000 N
2000000 Vs
:390000-;
1600000 cl
:450090{ 166.041
1200000 28184 3351%
| 29.20%
1000000
500000
1 44,001 128.018
00000 1462% — 1474%
430030«: ik 2008 E;Zsﬁf 10.35% 17.22_19:5 . 150.116
200000 40.001/482% S87% 74‘.‘23335(.3| oot 1:;'3'12: iy ,45,;:m 162.020 i
o il il | . -\| ] ||‘ |..|H|\. il |.. i ‘I Hulllh . 255% L il i
20000
30 40 E) & 70 50 @ 100 1o o " 1 " ibo B0 10 1 1 I
m/z (Da)
(13). GC-MS spectrum for substrate: quinoline
RT: 0.00-28.19
1049 ML
LE 1 48E9
] TIC MS
90; {IDH; 181031%
3 N
e
707
2 7
T 60
=
s 3
= 7
£ 509
@ 1
2 ]
o 404
@
r g
30
20
104
] 530 8m0 10411123 1266 3ap 725 1863 2202 2360 2468 2840
D|||||\||\||\|\||\||\\|||||H|_IF||||||||’|\||||||||||w||\|||
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
Time (min)

RT:9.16 - 14.02

Number of detected peaks: 1
Apex RT Start RT End RT Area%Area
1049 1045 10.64

Height
2288795699.069

%Height

100.00  1479789668.000 100.00
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C:\Users\86158. .. B1\18. 10. 3175, RAT Injection 1 + ¢ Full ms (28 00-300. 00) M8 + spectrum 10.51
146.096
100.00%
4.0%10
3.5%10
147.119
3.0x10 71.45%
o @J
2.0%107
5x10 131.077
31.39%
130.088
fxid 24786%
JOx10° 1
132088
i 17071 18.51%
: 15.83%
77.038 14.01% 144105
. 11.86% '
5.0 10° 65.044 10.38%
51.017 103.053 148.119
ekl 8.13% 78.041 6.65% 115.034|| 128.072 145.136| || 7.06%
28.195 42.055 54114 [75.050 |4.80% 444% || 459% 471%
2 4% 3.00% 223%, |2.31 | | H | | |
ool L. Li e 1 0 A T 111 L [ 11—
E) P 0 & ) 80 E oo o  1fo | 130 40 0 1@ 0 S S Zo | 2
m'z (Da)
(14). GC-MS spectrum for substrate: 8-methylquinoline
RT-000-2817
100 1078 ML
| 143E8
TIC M3
90+ 19.11.18%
80
CH; CH,
N
70

[=7]
o

Relative Abundance
[y ]
=

40 /
30
20
o 1145 2367 2493 2658 2782
1243 1472 1551 1943 2189 T T e
UI\I | I DO P rT T 1T rr1r 1 rrr7rrrrrrr 1 111 17 T 17T T T T 77
0 2 : 2 1 8 2 22 24 28 28
Time (min)
RT:9.16 - 14.29
Number of detected peaks: 2
Apex RT Start RT End RT Area%Area Height %Height
10.75 10.72 1094  335596677.281 45.42 141619240.733 68.21
11.15 11.12 11.65  403251059.347  54.58  66000258.247 31.79
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Cr\Users\olod. . . S 11 WA HAW Injection L + ¢ Full ms @8 W-DUU W) M8 + spectrum W 07

8000000+ 161.073
100.00%
7500000

TO00000
500000

6000000 |
N 146.042 160.074
5500000 T1.48% 71 02%

5000000

A 131.046

46.66%
3500000

145.058

2500000+ 30.16%

130041
132078
2000000+ 23.95%
17.036 — |2289%
19.49%
81.025 118.036
B5.017  Leoos  138%% 114.981|13.56% 143.104 162.003
1000000 ésgﬁg{s: e, 1178% 102,895 10.85% 11.82% 158011 1181%
: 28964 oy 71610 | 1879 6% 128.002| | 133,001 7.60%
BE1% el | 450 || 218 | 106044 467% || 4.08% 156 961
bbb 2 bl el tosk
il bl A ‘l‘ L. I‘ i || A

1500000

500000

0 il

—50:0000

C:\Users'B6158. .. B1\18. 11. 19 . RAW Injection 1 + c Full ms [28 00-300. 00] M5 + spectrum 11.15

11000000+ 145,052
100.00%

] 147,062
10000000 92.54%
9000000~

H
N
8000000+
7000000
6000000
132,057
50.23%

5000000+ 131.040

42T76%
400:0000 -

130.062]

30.95%

| 17.028
201% 144408
2000000+ 91.007 :
64.950 15.31% 142,035/
13.77% 7:,;9; "5,013"“35-3;’ 12.28% || |[148.135
10.74 L04% | - 10.26%
10000004 28.196 51.001 ©2.979 88,956 103.039 129.100| | L35 472
S32% 38982 Tona  5.82% 5.42% F2002 5515 6.02% || 5.03%
3.48% | 3.54% ‘ 149.000 161.158
0.63% 0.99%

04 | I! iy Al [ il “. .|| Iu |I||I| .|.| II .\l ‘ | i al

= = T T T T T T T T T T T T T T
30 40 30 60 70 80 90 100 110 120 130 140 150 160
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(15). GC-MS spectrum for substrate: 7-methylquinoline

RT- 0.00-28.18
100 1133
90
o
i HC : N
70

[=7]
=

Relative Abundance
o
=

ML

141ER
TIC M5
18111648

40
30
20
10
5.09
\__j_ 624803945 [\I178 1287 1515 1854 2207 2323 2458 2572 2807
U||||||||||||\||||\|\I|||\|||||||||||||\|\||||\|||||\I||
0 2 4 6 8 10 12 14 16 18 20 2 28
Time (min)
RT:9.95-13.65
Number of detected peaks: 1
Apex RT Start RT End RT Area%Area Height %Height
11.33 11.29 11.66 856889489.247 100.00 341153616.857 100.00
(Ci\Users 86138.. . ;\18. 11. 1675. R Injection 1 + ¢ Full ms |28 00-500. 00] MS + spectrum 11.33
e 160.070
7.0x10° 100 00%
8.5%1074
1 161.090
6.0%10°4 83.50%
5.5%10°q P|~|
3.0%x10°
2.5x 1
145.065
) 28.97%
2.0x10°4 146.063
1 131.052 22.90%
1.5%10°4 19.72%
Lox] 78507 T |2tz 62.09
1 65.014 5, 11119% = 108,032 ‘;_Eg-is| : H'?z;;o;s 150000 iy
5.0%10°4 7 i :
Bl TR 3%%22 ‘ ‘““T“’ " egﬁ??ﬂ“;,] I a1
ood s Lal. TR W | PRETY M | P 11 1} | L 1L | (
-5.0x10°
E) ) 2 ) ) ) 90 160 ) Jo o 0 & o o 2o
o'z (Da}

S31



(16). GC-MS spectrum for substrate: 6-methylquinoline

RT-0.00-28.18
1133 ML
1007 1.87E8
TIC M5
90 19.11.16%
80 o,
70

0
HaC

[=2]
=

Relative Abundance
w
=
I T O T Y A

40
30
20
10 809

Lly? 776 1033 1183 1384 1525 1741 pg 1858 ] 2000 3818
e o e o e o N I B s o B B e e o T A B B LA S s s e
0 2 4 6 8 10 12 14 6 18 2 2 24 26 28

Time (min)

RT: 8.44 - 14.69

Number of detected peaks: 1

Apex RT Start RT End RT Area%Area Height %Height

11.33 11.31 11.74  588875935.300  100.00 184578043.670  100.00

C:\Users'S6158.. . IS 11, 6. RAX Injection 1+ ¢ Full m=s (28 00-300.00) MS = mpectrum 1147

160.068

y 100.00%
2500000
I 161.008
N 8281%
— m
500000
1000000
s 145039
3067%
144074
241%
500000 131.065 146,076
1‘2335?; _— 16 MT.“W 15.96%
4 10.69% 107 T 168083 [162129
45.010 64964 90.781 105055 7.90% ‘ 748% || 344%
41.941/5.76% 564% ; 5.46% 1
297% 56 879 P;ng:i: S01% 1;;;0‘5,:9 1233;3‘0 158230
1.25% | i i 092%
o I ’ il 1 [ PO )
. - . :
E 4 0 ) 0] § % 00 2 30 © 0 1 0 0 2
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(17). GC-MS spectrum for substrate: 5-methylquinoline

RT: 0.00 -2820
11 60 NL

1007 410E8

s TIC MS
90 19.11 68
80

CHy

70 N

[=7]
(=]

Relative Abundance
o
(=)

40 H
0 @;J
Hy
20
10
821 §27 g3 1061 k 1284 1402 1583 17.33 2138 2304 2428 2563 26 68

U|||||\||\|\||||\|\|||M|_A\.||||\|\||\|\|\|||‘|\||||\|\||\|\||

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28

Time (min)
RT: 10.44 - 12.29
Number of detected peaks: 2
Apex RT Start RT End RT Area%Area Height %Height
10.61 10.58 10.74  26827636.170 290  5359287.199 1.30
11.60 11.57 11.92  898771453.218  97.10  407492529.627  98.70

C:\Users\86138.. . STBI\19. 11 €. RAW Injection 1 + c Pull == [28.00-500.00] 38 + spectrm 1164
i
13000000 160074
100.00%
12000000
11000000 161.091
83.79%
10000000 [
1 N
9000000
5000000-|
7000000
/6000000
5000000
4000000+ 145.087
| 131045 2650%
2000000 2296%
130.062
2000000 13579 [132.077
{ 28200 79018 91,013 117,057 12.45% 158.040||162.009
) B.1% 71506 588%  BS4% 105031 891% 142054, 9.14% |[ $.59%
1000000+ 42034 0982 £3005 47y% | | 90.084 |g 0., SE% 129.003 568% || |147.126
263% 320%  279% 249% it 261% 3.47% 163.031
| & TN e O I 0s7%
od {18 P (e | P A i Ll L LIe 1 ; "
1000000
) 40 2 €0 E 50 ) do 120 0 b o & ) d 2
n'z (Da}
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800000

800000+

700000+

8000004

500000

400000

300000+

200000

100000

C:\Users\B6158. . . S J\19 11 6F. RAW Injection 1 + c Full == |28 00-500.00] 35 + spectnm 10.64
28.199
100.00%
146,126
H 8291%
147.104
59.09%
43.981
46.79%
131.001
30.31%
45058
18.06% 132.109
91.097 13.00%
77.094 12.19% 118.140
28 .987 §1.032 10.06% 103.984 gsu% 145.317) | l14p.058
|7.25% 7.24% 65.055 g ss% ||| 7.09% | |l 530%
40.296 4.84% 79240 g3 127 112.302 |t15.087 142349
191.000
‘ 1.80% Lixl ‘ 247% ‘ 1.60% |I rome | 206% | g | ‘ 18803 s
oo 111 R T (T T 2N,
30 £ ) & 70 ) ) 10 1o 10 B0 1o 130 160 0 130 180 2o
'z (Da)

(18). GC-MS spectrum for substrate: 6-methoxyquinoline

RT: 0.00

=
T

w
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60

Relative Abundance
Mo (%] e o
= = (=) (=)
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=

-28.19

\
ch0’©/\J

12.60
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cho’©/\rj
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,\__bﬂ 1487 1691 21
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2 16E8
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181188

2919 24,11 2522 2847

8B f9e—,

e

[=]

14 16
Time (min)

18

20

T T T T 7
22

24

26

28

RT: 8.83-15.25

Number of detected peaks: 2
Apex RT Start RT End RT Area%Area
11.70  11.67 11.85
12.60  12.57  13.12

Height
41830734.869 4.98
797333200.033

%Height
7926326.542 3.54

95.02 216047635372  96.46
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1000000

550000+

500000

450000

400000

350000+

300000

250000

200000

150000+

100000

500004

-50000-

C:\Users\86158. . S Br\19. 11 9A. RA¥ Injection 1 + ¢ Full =s |28 00-500.00) 35 + spsctrum 12 72

162.060
100.00%
\O
177.085
s272%
28.187
14.82% 163.085
11.96%
44.024 9103 118,016 134.068 161 047 178197
77.036 =
6.02% 65008 [ can 5.59% 106065 612% 664% 147050 ;g5 174.0964
51905 364% 285% 284%
| | il %
I alubide olGr e ‘]llu. ...<,.||I‘. .\||| I il Nl | |1, ..\“ | A ..I|I|| Al ls
- - v y . ; v . T : L v T y r r : T
) Y E) & E) 2 % 0 10 10 1 10 10 @ 1 180 180 200
o'z (Da)
C:\Users'86158.. . TM\19. 11 93, FAW Injection 1 + ¢ Full ms [28.00-500.00] 38 + spectrum 1177
160.123
H 44.02%
\_O
43.996
0.64%
145161
45.073 D5
11.18% o
1 10.50% 146 100
3.07%
78.160 1':7 1".1\50 1104
-;uﬁuzgg 6ag% 90935 % 6.98%
- 65198 547% a7 neots  |[131789 162,075
41,885 371% 89.036 368% 3.80% 191.050
2.60 50124 SATR : i 259%
- T i 3635 228%| 96755 59099 (| Fes 411 176904 g
| | o 0 H\Hz%\‘ H I, . alllleE
LR[NP T i T PSR ) Y 1 VPO L[ v IR ] T wall .
. y T T r ; y ¢ T T r . T r : . T T
w 10 0 & 70 80 E W o w10 4 150 160 1@ 180 180 200
n/z (Da}
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(19). GC-MS spectrum for substrate: 5-methoxyquinoline

RT: 0.00-28.20
12482 ML
190 4.45E8
= TIC MS
904 19.11.14%8
] CH,
|
804
70
[5) | H3
8
@ 60+
o
9 e
C
Z 504
L+] -
= i
5 40
3 U7
r |
304
204
10; 13.09
] ©0% a0 g1 1084 |\ 1377 g1 q7s0 2231 2330 7483 966 2750
0 L L B By B B B s o e B B B B B B By B B By e B R By e By s s B s
0 2 8 10 12 14 16 18 22 28
Time (min)
RT: 11.20 - 16.60
Number of detected peaks: 1
Apex RT Start RT End RT Area%Area Height %Height
12.52 12.49 12.69 842698490.551 100.00  443040267.037 100.00
13000000+ C:\Users\86158.. . B1\10. 11. 1475, RAF Injection 1 + ¢ Full ms [28 00-300. 00] ¥S + spectrum 12.56
176.061
12000000+ 100.00%
177.081
93.46%
11000000
10000000
8000000 |
N
8000000
7000000
0
6000000
5000000
#0000, 162.053
27.85%
2000000 160,044
o 099%
147.044
. 90.995 e [13a0% M
28201 65.028 T76.999 9.55% 17.033 159.063
w00 752%  ooosioss  B7aw  734% 104030 7.34% | 711% | |hea.163
351% 384% |s6o4g | 88212 o0 121018 ||[|132538) 1140 067 || [ £26% |l478 007
| 1.11% | 1.70% 1l H 1.69% 11| 260% ||| ney 063%
o] Y PO 1111 i1 PO Pt ililh
-1000000
30 o0 E) ) ) 0 %0 o 1o 1@ do Mo 1% 0 o 1@ 0 2o 20 =
=z (Da)
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(20). GC-MS spectrum for substrate: 8-fluoroquinoline

RT: 0.00-28.18

—~l oo w (=1
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37 54

RT:9.73 - 11.28
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Number of detected peaks: 2

Apex RT Start RT End RT Area%Area

10.06
10.20

10.03
10.17

5.0x10°4 28205
{1 183%

Height
733392634.781
1175347995.005

%Height
3842  411121976.842
61.58  685241265.698

10.16
10.41

11.14E . RAF Injection 1+ c Full ms |28 00-500.00] M8 + spectrum 10.21
184 062
100.00%

165.062
78.65%

135.021
2427% 149.057
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93.997
| 2.50%
(| SN \H

1220158

|[166.084
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101020
B63% || B00%
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C:\Users\BE158.. - B1\18. 11 14%F RAF Imjection 1 + ¢ Full ms [28 00-500. 00] ¥S + spectrum 10.08

8.0% 1074 150,044
| 100.00%

| H
8.0 107 N

: 151,080
O 71.33%

2.5%10°4 135019

2921%
136,032
23.31%

L5x107 130,033
74995 109.017 1527% 148.047
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101.01 1
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| 30% 282% faoe% | ‘ ‘ ‘ |
|
(DRI LA |

4 §1.012 65.000
5.0x10% 28202 agprg  S65% 5.29%
| 235% 195% | |

PN SRy YOO | oot e || 1 B
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(21). GC-MS spectrum for substrate: 6-fluoroquinoline

RT: 0.00-28.20
1063 N

Ll 4.12E8

: TIC MS
90 19.11.11%
80

G

70

60

Relative Abundance
o
=

40 Na
F =
30
20
10
BU9 o0 10548 1126 1797 1393 1683 7056 2227 2345 2473 2600 2757
: 2 138 18 5 2

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 T T T [T T T T TT]
0 2 4 g 8 10 12 14 16 18 20 22 24 26 28
Time (min)

RT: 8.95-15.44

Number of detected peaks: 2

Apex RT Start RT End RT Area%Area Height %Height

10.54  10.51 10.59  24446000.720 2.16 10054728.511 2.39

10.63 10.62 11.14  1107132951.556 97.84  410433857.654  97.61
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C:\Users\B6158.. . BT\18. 11. 1178, RAF Injection 1 + ¢ Full ms [28 00-500. 00) MS + spectrum 10.64

164.037
; 100.00%
9.0%10°
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165.053
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ik frre 1987 122000 147.047 830%
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(22). GC-MS spectrum for Scheme 4
RT:0.00-2818 om
< NL:
100 1.67E8
TC MS
85, 198 23%
90
85
80
75
85 N
80
8
2 55
g
2 50
.
% s
3
(-3
40 »
35, N
< 10.38
20 /
15
2380 2435 2523 229 2705 B0
m 505 g3 2%,
5 1 . 28
838 22
5 % il 1! 1228 1540 1672 1760 2044 2138 e
0 T T T T T T T T T T T T T T
[} 2 4 [ 8 10 12 14 18 ] 20 22 24 28

RT:7.32-14.33

Number of detected peaks: 2

Apex RT Start RT End RT Area%Area Height %Height
9.849.7910.26  565441844.181 71.00  160353423.235  84.40
10.36 10.34  10.78  230925790.529  29.00  29648065.246 15.60
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C:\Users\B6138.. . TBI\19. 8 235 FAW Injection 1 + ¢ Full == [28.00-500.00] 8 + spectrum 9.87
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€:\Users'86156.. . <TBY\15. 8. 235, RAW Injection 1 + c Full = [28.00-300.00] M8 = spectrum 10.47
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All the "TH NMR and 3C NMR spectra and data of the products were shown as

follow:

(23) 'H NMR and 3C NMR spectrum for N-methylindoline
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(24) '"H NMR and '*C NMR spectrum for N-methylindole
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(25) '"H NMR and '*C NMR spectrum for indoline
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(26) 'H NMR spectrum for 1,6-dimethylindoline
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(27) 'H NMR spectrum for 1,5-dimethylindoline
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(28) '"H NMR spectrum for 1,4-dimethylindoline
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(29) 'H NMR spectrum for 1-Methyl-6-methoxy-indolin
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(30) 'H NMR spectrum for 1-Methyl-5-methoxy-indolin
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(31) 'TH NMR and '3C NMR spectrum for 1-Methyl-4-methoxy-indolin
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(32) '"H NMR spectrum for 6-fluoro-1-methylindoline
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(33) '"H NMR spectrum for 5-fluoro-1-methylindoline
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(34) '"H NMR spectrum for 4-fluoro-1-methylindoline
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(35) '"H NMR spectrum for 6-chloro-1-methylindoline
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(36) '"H NMR spectrum for 4-chloro-1-methylindoline
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(37) '"H NMR and '3C NMR spectrum for N-methyl-1,2,3,4-tetrahydroquinoline
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(38) 'H NMR spectrum for 1,8-dimethyl-1,2,3,4-tetrahydroquinoline
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(39) '"H NMR and 3C NMR spectrum for 1,7-dimethyl-1,2,3,4-tetrahydroquinoline
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(40) 'TH NMR and 3C NMR spectrum for 1,6-dimethyl-1,2,3,4-tetrahydroquinoline
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(41) "TH NMR spectrum for 1,5-dimethyl-1,2,3,4-tetrahydroquinoline
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(42) '"H NMR and '*C NMR spectrum for 6-methoxy-1-methyl-1,2,3,4-tetrahydro

quinoline
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(43) 'TH NMR and 3C NMR spectrum for 5-methoxy-1-methyl-1,2,3,4-tetrahydro

quinoline
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(44) "TH NMR and 3C NMR spectrum for 8-fluoro-1-methyl-1,2,3,4-tetrahydro
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(45) '"H NMR and '3C NMR spectrum for 6-fluoro-1-methyl-1,2,3,4-tetrahydro

quinoline
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