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1. General Information

All the starting compounds employed in this study were procured from commercial suppliers
and were used without further purification. Potassium tert-butoxide, potassium hydroxide and
indole were purchased from Sigma Aldrich. Glasswares were dried overnight at 160 °C.
Toluene was dried by heating over sodium with benzophenone as an indicator. For thin layer
chromatography (TLC), Merck pre-coated silica gel 60 F254 aluminium foils with detection
under UV lamp at 254 nm were used. Column chromatography was performed using SD Fine
silica gel 60-120 mesh using a gradient of ethyl acetate and hexane as mobile phase. High-
resolution mass spectra were recorded on a Waters QTOF mass spectrometer. IR spectra
were recorded on a Perkin—Elmer FT IR spectrometer as KBr pellet, as indicated, with vy, in
inverse centimetres. '"H NMR and 3C NMR spectra were recorded on a 400 MHz Bruker
Biospin Advance III FT-NMR spectrometer. NMR shifts are reported as delta (3) units in
parts per million (ppm) and coupling constants (J) are reported in Hertz (Hz). Chemical shifts
(0) are quoted to the nearest 0.01 ppm relative to tetramethylsilane (6 0.00 ppm) in CDCl; (8
7.26 ppm). Carbon chemical shifts are internally referenced to the deuterated solvent signals

in CDCl; (6 77.1 ppm).

2. Synthesis of 15!
The azo-phenolate ligand (L) was synthesized following our reported procedure.! A
methanolic solution of L. (1 mmol) was taken in a 100-mL round-bottom flask and to it KOH
(1 mmol) was added and the mixture was stirred at room temperature for 30 min. Then, 0.5
mmol of Ni(OAc), was added to the reaction mixture and refluxed for another 30 min.
Immediate precipitate was obtained during the reflux. After completion of the reaction, the
solution was filtered to obtain dark brown colored product in 82% yield. The desired product

was fully characterized by 'H, *C NMR spectroscopies.

'"H NMR (400 MHz, CDCls): 6 8.45-8.44 (d, 2H), 7.35-7.25 (m, 5H), 1.29 (s, 9H), 1.01 (s,
9H) ppm.

13C NMR (400 MHz, CDCl;): 6 148.81, 144.38, 139.59, 130.80, 128.64, 125.76, 124.85,
124.80, 122.46, 122.10, 35.70, 34.37, 31.62, 29.56 ppm.

S2



3. General Procedure for C-3 alkylation of indole

Procedure for C-3 alkylation of indole: In a typical reaction, 25 mL Schlenk flask was
charged with primary (2 mmol) / secondary alcohols (2.2 mmol), indole (1 mmol), KO'Bu
(0.7 mmol), 1 (5 mol%) in 2 mL toluene. The mixture was packed under anaerobic
atmosphere. The reaction mixture was stirred at 110 °C for 12 h. The reaction mixture was
cooled to room temperature upon completion and concentrated in vacuo. The residue was
purified by column chromatography using hexane/ethyl acetate (10:1) as eluent to afford pure

products. The desired products were fully characterized by 'H, '*C NMR spectroscopies.

Procedure for C-3 alkylation using 2-(2-aminophenyl) ethanol: In a typical reaction, 25
mL Schlenk flask was charged with primary alcohols (2.2 mmol), 2-(2-aminophenyl) ethanol
(1 mmol), KOBu (0.7 mmol), 1 (5 mol%) in 2 mL toluene. The mixture was packed under
anaerobic atmosphere. The reaction mixture was stirred at 110 °C for 12 h. The reaction
mixture was cooled to room temperature upon completion and concentrated in vacuo. The
residue was purified by column chromatography using hexane/ethyl acetate (10:1) as eluent
to afford pure products. The desired products were fully characterized by 'H, 3C NMR

spectroscopies.
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4. Optimization Table:

Table S1: Screening reaction condition for C-3 alkylation of indole

. O
1 (5 mol%), KO'Bu
- O e o
u Toluene, 110°C, 12 h H (2a)

Entry Catalyst loading Base Yield% (2a)
1 1 (2.5 mol%) KOBu (0.25 eq) 16
2 1 (5 mol%) KOBu (0.25 eq) 39
3 1 (5 mol%) KOBu (0.5 eq) 56
4 1 (5 mol%) KO™Bu (0.7 eq) 79
S 1 (2.5 mol%) KOBu (0.7 eq) 61
6 1 (5 mol%) KOH (0.7 eq) 23
7 1 (5 mol%) NaOH (0.7 eq) 5
8 1 (5 mol%) K,CO; (0.7 eq) n.r
9 1 (5 mol%) NaO'Bu (0.7 eq) 67
10 1 (5 mol%) - nr
11 - KOBu (0.7 eq) n.r
12 NiCl, KOBu (0.7 eq) 11

Reaction conditions: 1 (5 mol%, with respect to indole), indole (1 mmol), primary alcohol (2 mmol),
KO'Bu (0.7 mmol), toluene (2 mL), 110 °C (oil bath), 12 h.

5. Control experiments

5.a) Radical quenching experiment

L

OH
Q 1 (5 mol%), KO'Bu N
Nt + TEMPO o O
H N

Toluene, 110 °C, 12 h
(2a)

In a typical reaction, 25 mL Schlenk flask was charged with benzyl alcohol (2 mmol), indole
(1 mmol), KO'Bu (0.7 mmol), 1 (5§ mol%) 1 and varying equivalent of TEMPO, in 2 mL
toluene and connected to condenser under nitrogen flow. The reaction mixture was stirred at

110 °C for 12 h. The product yield was quantified by GC-MS.
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Table S2: Quantification of product formation by addition of varying equivalence of

radical quencher

Entry TEMPO equivalence (2a) Yield (%)
1. 0.5eq 21%
2. 1.0 eq trace

5.b) N-alkylation of indole

&)

OH
N 1 (5 mol%), KO'Bu N
o o, s
N Toluene, 110°C, 12 h N u
PH
Not observed T4 %

In a typical reaction, 25 mL Schlenk flask was charged with benzyl alcohol (2 mmol), indole
(1 mmol), KO'Bu (0.7 mmol), 1 (5 mol%) in 2 mL toluene. The mixture was packed under
anaerobic atmosphere. The reaction mixture was stirred at 110 °C for 12 h. 1-(Phenyl

methyl)-1H-Indole, was not obtained indicating N-alkylation of indole does not occur.

5.¢)

OH 0 O
m+ é N [5 l(Smul%),KD'Bu’ O N e B
N Toluene, 110 °C, 12 h N
1 mmol 1 mmel 1 mmol 66% 0%
In a typical reaction 25 mL schlenk flask was charged with 1 (5 mol%), KO'Bu (0.7 mmol),
benzaldehyde (1 mmol), benzyl alcohol (1 mmol), and indole (1 mmol) in 2 mL toluene. The

reaction mixture was stirred for 12 h at 110°C. The product yield was quantified by GC-MS.
The product 2a was isolated in 66% yield.
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5.d) Ring opening probe reaction:

OH o] « g o
@ <] O 1{5nml/n).,KOBu=_: G E: @ 4 O

Toluene, 60 °C, 2 h
(39% yield) (10% yield)

In a typical reaction 25 mL Schlenk flask was charged with 1 (5 mol%), KO'Bu (25 mol%),
phenyl-(2-phenylcyclopropyl) methanol (1 mmol) in 2 mL toluene. The reaction mixture was
stirred for 2 h at 60 °C. The ring opened product was separated by column chromatography in
39% yield. The desired product was characterized by 'H NMR spectroscopy.

b
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Figure S1.'"H NMR spectrum of ring opened product in CDCl;;
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5.e) Procedure for intercepting ketyl radical intermediate

A 25 mL Schlenk flask was charged with 1 (5 mol%), KO'Bu (25 mol%), 4-nitro benzyl
alcohol (1 mmol) in 2 mL toluene. The solution was stirred for 5 min. After that, 0.6 equiv of
BHT was added and the reaction mixture was stirred for 2 h at 60 °C. The trapped BHT
adduct was detected by mass spectrometry. HRMS (ESI) m/z calcd for C,,HsNO4Na
(M+Na =393.1906 (experimental), 393.1916 (calculated).

21102020 _3865_AB-1 23 (D465) AM2 (Ar, 14000.0,0.00,0.00) ABS; Cm (21:48} 1: TOF M3 ES+

B D4ak
100 393.1906 i

385.1860

377.0899 380.94538
173.0700 393.1015

396.06T9

369.1604 388.16880

A78.0970 |3p1.0242

172.1988 3769311 190.07T03
T4.07TZ9 3a83.1708
[ .. E‘"‘"”‘ L d
Pras I | - ".] [T S———|| L |.| J . L ity sl miz

R T a4 316 a7 30 3z 384 T T 396

Figure S2. Mass spectrum of ketyl-BHT adduct.

5.f) Synthetic application: Gram scale synthesis

A large-scale reaction was performed in a 50-mL Schlenk flask with 1 (270 mg, 0.4 mmol),
KO'Bu (666 mg, 5.9 mmol), indole (1 g, 8.5 mmol), benzyl alcohol (1.8 g, 17.1 mmol) in 30
mL toluene and the mixture was packed under N, atmosphere. The reaction mixture was
stirred at 110 °C for 12 h. The reaction mixture was cooled to room temperature upon
completion and concentrated in vacuo. The residue was purified by column chromatography
using ethyl acetate and petroleum ether (10-15%) as eluent to afford pure products. 3-

(phenylmethyl)- 1H-Indole was obtained as white solid in (1.2 g) 68% yield.

S7



6. Deuterium incorporation studies

Scheme S1:

0
N DD 1 (5 mol%), KO'Bu
+
m Ph”“OH > O N

Toluene, 110 °C, 12 h N
H

30 %

ISRTRMAANRET2E =
ERERRRREE LS § T
[
1
| Ilil
AV | L
T, TR L . v SRS R NI [ AN,
T A i
E o mEy g
e 5 s -
: - : - T — T T T - - - T
B I5 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 05 n.a
f1 {ppm)
nErNCSRURRAREES =
mpnnARATARANT
LT A
1
—_— S e - e, — - __."In. i O T e _Ll—____
- T T : : T : : : : T T
8.0 .5 7.0 6.5 6.0 5.5 5.0 45 4.0 35 30 25 L0 15 1.0 0.5 0.0
f1 {ppm)

Figure S3. 'H NMR spectrum of 2a (above) in CDCls; 'H NMR spectrum of Scheme
S1(below) in CDCls.



7. 'H,'3C NMR spectra for synthesized compounds
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Figure S4. 'H NMR spectrum of 2a in CDCls.
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Figure S6. 'H NMR spectrum of 2d in CDCls.
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Figure S7. 3C NMR spectrum of 2d in CDCl;
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Figure S13. '"H NMR spectrum of 2h in CDCl;.

S13



T —

TTTE—
ZBEE—

LTS
LL W
BELL

BI'TTI
HETION
BETETT

OF'6T1 %.
BO'ZET

zvzzt -~
BOT1
T9LTT 7
i
ZG'9ET ~—~
SRE —

LF9FT —

200 150 180 170 160 150 140 130 120 110 . %DU ) 90 80 70 60 50 40 30 20 10
ppm

210

Figure S14. 3C NMR spectrum of 2h in CDCl;

Sr—

7tz

Fsiz

=t |

F-00°1
Fgo't [
Fane
Pz
2101

1T F
wg.m

F-I0'l

55 50 45 40 3.5 3.0 25 20 15 1.0 0.5 0.0 -0.5
f1 (ppm)

6.0

8.0 75 7.0 6.5

8.5

9.0

Figure S15. '"H NMR spectrum of 2i in CDCl;.

S14



7748

1716
7684

29.07

%

IZ__.

T T T T T

T T T T T T T T T T T T T T T T T T T N T
210 200 190 180 170 160 150 140 130 120 110 f %UU ) 90 80 70 60 30 40 30 20
1(ppm

Figure S16. '3C NMR spectrum of 2i in CDCl;

417

— _L; R l | _4A‘JL_J_ L
:

T T T T T T T T T T T T T
9.0 85 8.0 7.5 7.0 6.5 6.0 55 5.0 3.5 3.0 2.5 2.0 1.5 1.0 05 0.0

45 4.0 -0.5
f1 (ppm)

Figure S17. '"H NMR spectrum of 2j in CDCls.

S15



9ETE —

b8
aTéd W
L

£z
0g'srt
aZ'el1

25611
s
0521

Er'cEl
ezt
957LET

PERZT —
ozt /-
L5921

EBET o
BEOPT —
gl <

-10

200 190 180 170 160 150 140 130 120 11C|f %Dﬂ ) 90 80 70 60 50 40 30 20 10
1 (ppm

210

Figure S18. 3C NMR spectrum of 2j in CDCl;

S

£9°9
T

w0
@ NV
LV
9L
ars
we
£z s
STL
1002 927
9z L
SEL
9L
L
€L
8L
o s
oL
054
%L

Br

v ZX

0.0 -0.5 -1.0

T
0.5

ol
T
1.0

15

2.0

25

ER}

4.0

4.5

= b

5.5

6.5

=001

oot

=02 |

e
e

Feorr L

8.5 a.0 7.5

2.0

f1 (ppm)

Figure S19. 'H NMR spectrum of 2m in CDCl;.

S16



e oTNoSnTERoDET
NerRdorantuaT=q 293 2 -
MO WA SEOMN AR E T .- :

LananaNNaNNS 228 RRE 3 a
B SRt T i 1 |

M. (-

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)
Figure S20. 3C NMR spectrum of 2m in CDCl;
G ARERREHENEEE8E 21
- T S S S S e N «
=
Ny
N
N
N
H
1
i |
JN M'M JU\ = ,J[ }L__ A
z 11 g g
11.0 105 100 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -05

55 5.0
f1 (ppm)

Figure S21. '"H NMR spectrum of 2n in CDCl;.

S17



- = me whona~oo
b g B8 P5ESRASAHR oy =
= g Sw mrmoom e 783 o
e £ 8% RKRANNRZZEZ T e -
g b4 28 HoNNDand RRE =
YoONSR A ~
—
N/
N
N
H

210 200 190  1BO 170 160 150 140 130 120 110 a %DCI ) 90 80 70 60 50 40 30 20 10 0 -10
ppm,

Figure S22.3C NMR spectrum of 2n in CDCl;

= o =
ZFRARARAS22858F =
-

o

4.00-1

5.5 5.0 4.5 4.0 35 3.0 25 2.0

105 10.0 9.5 9.0 8.5 6.0
f1 (ppm)

Figure S23. '"H NMR spectrum of 2p in CDCls.

S18



143 .35
7748
716
“76.84
29.84

11140

210 200 150 180 170 160 150 140 130 120 110 ¢ %UO ) 20 80 70 60 30 40 30 20 10 0 -10
1 (ppm

Figure S24.'3C NMR spectrum of 2p in CDCl;

ELARREINRSENOALENEERE E
fie i e s i i Z
[‘-\._g'\.ql - el
Ph
I
Ya
A
O { Ph
N
H
|
LA _n 2
i
E
T ' T * T T . T T T T a T T IINI T T * T T T T T ¥ T T T
11.0 105 10.0 9.5 9.0 B85 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 -0.5 -10
f1 (ppm)

Figure S25. '"H NMR spectrum of 2q in CDCls.

S19



s szsusrsI=snsn
=5 RAERHNERNIZTRGH maX =
$Y RBRRAXRSRANASEZD FR s &
VN N e N

————T— ——— ——— T ——— —— T —— ——
210 200 190 180 170 160 150 140 130 120 110 100 90 8O 70 60 50 40 30 20 10 o <10
f1 (ppm)

Figure S26. 3C NMR spectrum of 2q in CDCl;

IZ -

1.04-c
O

— e e . s
16 15 14 13 12 11 10 9 6 5 4 3 2 1 0 1 2 3
f1 (ppm)

Figure S27.'H NMR spectrum of 3a in CDCl;.

S20



— 146.92
— 136.68
28.41
27.54
26.02

= o z -
= F2 ]
= ™~ g ~ o
HNESRARA [ - ~

%
<

il | ]

T T T T T T T T T T T T T T T

210 200 1% 180 170 160 150 140 130 120 110

100 S0 B0 70 60 50 40 30 20 10 o 10
f1 (ppm)
. :
Figure S28. 3C NMR spectrum of 3a in CDCl;
ZARMMAAREINEEE8ER B b 23
| ey ittt i v
@ OMe
P
H
]
1
H
.
A AR, A iR At .
T s Y T
8 383 g 3 3
11.0 105 10.0 95 90 485 80 75 70 65 60 55 50 45 40 35 30 25 20 1.5 1.0 05 00 -05 -1.0 1.5

f1 (ppm)

Figure S29. 'H NMR spectrum of 3¢ in CDCl;.

S21



83

7748

—77.16
- 76.84
366

O OMe

IZ

TP e .. e S S R

. 2 U iy
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

10 0 10
f1 (ppm)
Figure S30. 3C NMR spectrum of 3¢ in CDCl;
s epsmo B
T NERT
L
N
H
|
1 | I
! |
¥ 7 = )
I
5 14 B3 1 u w0 9 s 7 6 5 4 3 2 1 o a1 2 3
11 (ppm)

Figure S31. '"H NMR spectrum of 3d in CDCl;.

S22



o oo

2 = wos o
2 B 223 2
I8 b} @
T 0 RRE E:
[ ~NA

=
e

210

T
200

190

T T T T T T
170 160 150 140 130 120 110 100 90 80 0 60 50 40 30

f1 (ppm)

Figure S32. 3C NMR spectrum of 3d in CDCl;

ur ~ =N - N ] [
CERGRARASRAE TERA oR
B A A P v owow
(s 1 ) = . 4

el |6 L )

Figure S33. '"H NMR spectrum of 3e in CDCl;

0
N
H
II
l ' |
AT l A “
T T T T T T T T v T T . T T T T T T
15 14 13 12 11 10 9 8 7 6 4 3 2 1 0 3
f1 {(ppm)

S23



= e o
- 723 ®
uw AR e
1 RR® #
I 3

24

G
N
H
[]
1 okl
I J_I_l |_ | L
210 2:]0 IQJD IISU ]I?O 160 lf‘ﬁﬂ !:10 130 ]IEO IIID l.:lﬂ fl‘ﬂ 80 i;l] {\Il] ":IJ 4‘0 3‘0 20 llﬂ I]l'l
f1 (ppm)
Figure S34. 3C NMR spectrum of 3e in CDCl;
ST 5 55
o
G
H
Ii | |
L i 2k
EYT LA i P
T T T T T T T T T T T T T T T T T
16 15 14 13 12 11 10 9 8 4 3 2 1 1 3

]
f1 (ppm)

Figure S35. 'H NMR spectrum of 3f in CDCls.

S24



76,82
3173
80

H
I 1
L | -
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 20 a0 70 60 20 40 30 20 10 0 10
f1 (ppm)
Figure S36. °C NMR spectrum of 3f in CDCl;
ERshRARR=Y & $RARAR BIH=IIDNES
NVt SIS
D
N
H
|
| |
|
non d L fe
T T T T T T T A.IA - T - T T T T B T T
15 14 13 12 11 10 8 7 6 5 4 3 2 1
f1 (ppm)

Figure S37.'H NMR spectrum of 3g in CDCl;.

S25



£9Ze

wn.MNHV
ErSZ
LTy

:.2\
(3352

Zb—

LERTS
_:.KW.
8bLL

iike
BEBIT
58 021
b6 0ZT
5.5\
£9 221
BT1ET—

BEIET—

-10

200 190 180 170 160 150 140 130 120 110 100 an 80 70 60 50 40 30 20 10
f1 (ppm)

210

Figure S38. 3C NMR spectrum of 3g in CDCls

15T
191
91
[
£ET
521
51
LEN
6Ll
(T4
01
607
o'z
e
A8
e
POE
SUE
90°E
ored

L7

96° 5
96’9
an s
(1S
{43
are
13"
0z ¢+
92 ¢+
PE' 2]
9E £
94
¥ ¢
e

! .U"L ﬂ

n

=10 |

oo
=80

~60'T

_rE0T
WM_BA
#0'T

|/ma.

lfma.ﬁ

Hf_.._g.d

1]
f1 (ppm)

7

15 14 13 12 11 10

16

Figure S39. 'H NMR spectrum of 3h in CDCls.

S26



B oas = g g2z - S
TN T T e NA 0
Me
\
N
H
|
I
|
i [
] I
N . 1|
T T T T T T T T T T T T T T
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10
f1 (ppm)
Figure S40. 3C NMR spectrum of 3h in CDCl;
SEYARASIZR BLUARASLEATES
LA 20 T A A
¥ ! |
B LA
L X AN AN
83 85 8 issgssd
. . ‘ . r . . . . . . . ‘ . . ‘ . .
16 15 14 13 12 11 10 9 8 7 [ 4 3 2 1 o -3
f1 (ppm)

Figure S41. '"H NMR spectrum of 3i in CDCl;.

S27



BZ z22%3iik R @ T NS
Ba RN —2 o @ = w =@ &S e ma
A5 neRmsss o g23 R
ﬁﬁﬁﬁﬁﬁﬁﬁﬁ = ER3 B
VOSSN N& RN

2

N

H

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 0 -10

1 frnmn

Figure S42. 3C NMR spectrum of 3i in CDCl;

Y nneiggiR= & seINEgEne
MeO @ RL_‘R.\'\NH.;.\'M m L
e IS4 N = NN

(0

7 wh A | ¥ .- T

= Zs= = = w = 2

g 238 2 g g = g

3 reim = m ~on o
T

T T T T T T T T T T T T T
100 9.5 9.0 85 80 75 7.0 6.3 6.0 5.5 30 45 40 3.5 3
f1 (ppm)

Figure S43. "H NMR spectrum of 3j in CDCl;.

S28



158 43
77.48
7716
76.84
560
29.00
1.16

—39.14
—2361

T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 i -10
f1 (ppm)

Figure S44. 3C NMR spectrum of 3j in CDCl;

8. Analytical data for synthesized products

3-(Phenylmethyl)-1H-indole (2a): Pink solid (163 mg, 79%), eluent combination:
hexane/ethyl acetate (10:1). Spectroscopic data matched those reported in the literatureS*.
'"H NMR (CDCl;, 400 MHz): 87.93 (s,1H), 7.59-7.57 (d, 1H), 7.40-7.34 (m, 5H),7.31-
7.23 (m, 2H), 7.16-7.12 (t, 1H), 6.93 (s, 1H), 4.17 (s, 2H) ppm.; 3C{'H} NMR (CDCls,
100 MHz): 6 141.31, 136.52, 128.80, 128.45, 127.54, 125.99, 122.45, 122.14, 119.46,
119.26, 115.89, 111.19, 31.71 ppm.

3-(2-Methylbenzyl)-1H-indole (2b): Brown solid (160 mg, 74%), eluent combination:
hexane/ethyl acetate (10:1). Spectroscopic data matched those reported in the literatureS?.
'H NMR (CDCl;, 400 MHz): & 7.76 (s, 1H), 7.70 (d, 1H), 7.40 (d, 1H), 7.33 (t, 2H),
7.27-7.23 (m, 3H), 7.17 (d, 1H), 6.92 (s, 1H), 4.22 (s, 2H), 2.46 (s, 3H) ppm; *C{'H}
NMR (CDCl;, 100 MHz): & 139.05, 136.42, 130.09, 129.37, 127.53, 126.14, 125.91,
122.35,122.02, 119.30, 115.18, 111.04, 29.23, 19.47.ppm

3-(2-Methoxybenzyl)-1H-indole (2¢): Brown solid (190 mg, 81%), eluent combination:
hexane/ethyl acetate (10:1). Spectroscopic data matched those reported in the literature S2.
'H NMR (CDCl;, 400 MHz): 7.93 (s, 1H), 7.56-7.54 (d, 1H), 7.37-7.35 (d, 1H), 7.26-7.19
(m, 3H), 7.11 (t, 1H), 6.90 (s, 1H), 6.84 (d, 2H), 4.09 (s, 2H), 3.80 (s, 3H) ppm; *C{'H}
NMR (CDCls, 100 MHz): & 157.90, 136.58, 133.43, 129.70, 127.53, 122.35, 122.11,
119.41, 199.27, 116.35, 113.85, 55.38, 30.80 ppm.
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3-(2-Chlorobenzyl)-1H-indole (2d): Pink solid (174 mg, 73%), eluent combination:
hexane/ethyl acetate (10:1). Spectroscopic data matched those reported in the literature 2,
'"H NMR (CDCl3, 400 MHz): 6 7.99 (s, 1H), 7.48-7.46 (d,1H), 7.38-7.36 (m, 1H), 7.25-
7.18 (m, 5H), 7.10-7.06 (m, 1H) 6.93 (s, 1H), 4.09 (s, 2H) ppm; 3C{'H} NMR (CDCls,
100 MHz): 6 139.80, 131.71, 130.13, 128.54, 127.39, 122.49, 122.32, 119.61, 119.18,
115.39, 111.27, 31.12 ppm.

3-(4-Methylbenzyl)-1H-indole (2¢): Pinkish solid (161 mg, 73%), eluent combination:
hexane/ethyl acetate (10:1). Spectroscopic data matched those reported in the literature S2.
'"H NMR (CDCl;, 400 MHz): 6 7.91 (s, 1H), 7.57-7.55 (d, 1H), 7.37-7.35 (d, 1H),
7.26—7.19 (m, 3H), 7.13—7.09 (m, 3H), 6.91 (s, 1H), 4.11 (s, 2H), 2.35 (s, 3H) ppm.

3-(4-Methoxybenzyl)-1H-indole (2f): Brown solid (142 mg, 76%), eluent combination:
hexane/ethyl acetate (10:1). Spectroscopic data matched those reported in the literature 52,
'"H NMR (CDCl;, 400 MHz): 7.93 (s, 1H), 7.56-7.54 (d, 1H), 7.37-7.35 (d, 1H), 7.26-7.19
(m, 3H), 7.13-7.11 (t, 1H), 6.90-6.84 (m, 3H), 4.09 (s, 2H), 3.80 (s, 3H) ppm; *C{'H}
NMR (CDCl;, 100 MHz): 6 157.90, 136.58, 133.43, 129.70, 127.53, 122.35, 122.11,
119.41, 119.27, 116.35, 113.85, 111.18, 55.38, 30.80 ppm.

3-(4-Ethylbenzyl)-1H-indole (2g): Pink solid (162 mg, 69%), eluent combination:
hexane/ethyl acetate (10:1). Spectroscopic data matched those reported in the literature S3.
'"H NMR (CDCl;, 400 MHz): 8 7.92 (s, 1H), 7.61-7.59 (d, 1H), 7.40-7.38 (d, 1H), 7.28-
7.23 (m, 3H), 7.18-7.13 (m, 3H), 6.94 (s, 1H), 4.15 (s, 2H), 2.71-2.65 (m, 2H), 1.30-1.26
(t, 3H) ppm; BC{'H} NMR (CDCl;, 100 MHz): & 141.81, 138.51, 136.52, 128.71,
127.93, 127.59, 122.40, 122.10, 119.41, 119.29, 116.14, 111.17, 31.26, 28.58, 15.82 ppm.

3-(4-Isopropylbenzyl)-1H-indole (2h): Pink solid (161 mg, 65%) eluent combination:
hexane/ethyl acetate (10:1).'"H NMR (CDCl;, 400 MHz): & 7.89 (s, 1H), 7.60-7.58 (d,
1H), 7.37-7.35 (d, 1H), 7.26-7.22 (m, 3H), 7.19-7.11 (m, 4H), 6.91 (s, 1H), 4.12 (s, 2H),
2.9-2.7 (m, 1H), 1.28-1.26 (d, 6H) ppm; 3C{!H} NMR (CDCl;, 100 MHz): & 146.47,
138.66, 136.52, 128.67, 127.62, 126.48, 122.42, 122.09, 119.40, 119.29, 116.10, 111.18,
33.82, 31.22, 24.22 ppm. IR (KBr pellet): 3412, 2962, 2362, 1262, 1092, 800, 752, 496,
410 cm™'; HRMS (ESI) m/z caled for CgH gN (M-H)": 248.1439, found 248.1414.

3-(Naphthalen-2-ylmethyl)-1H-indole (2i): Pink solid (191 mg, 75%), eluent
combination: hexane/ethyl acetate (10:1). Spectroscopic data matched those reported in
the literature. 52 '"H NMR (CDCls, 400 MHz): 6 8.13 (s, 1H), 7.91-7.85 (m, 4H), 7.68-7.66
(d, 1H), 7.46—7.40 (m, 3H), 7.38-7.35 (m, 1H), 7.24-7.22 (m, 1H), 7.18-716 (m, 1H),
6.69 (m, 1H), 4.57 (s, 2H) ppm; *C{'H} NMR (CDCl;, 100 MHz): 5 136.88, 136.44,
133.96, 132.27, 128.72, 127.56, 126.98, 126.74, 125.90, 125.77, 125.60, 124.50, 122.92,
122.18, 119.50, 119.14, 115.48, 111.23, 29.07 ppm.

3-(Biphenyl-3-ylmethyl)-1H-indole (2j): Orange solid (210 mg, 76%), eluent
combination: hexane/ethyl acetate (10:1). Spectroscopic data matched those reported in
the literature. 52 'TH NMR (CDCl;, 400 MHz): & 7.98 (s, 1H), 7.60-7.56 (m, 3H), 7.55-7.51
(d, 2H), 7.45-7.31 (m, 2H), 7.23-7.19 (t, 1H), 7.13-7.09 (t, 1H), 6.97 (s, 1H), 4.17 (s, 2H)
ppm; BC{'H} NMR (CDCl;, 100 MHz):  141.23, 140.48, 138.93, 136.57, 129.20,
128.84, 127.56, 127.21, 127.13, 122.50, 122.22, 119.52, 119.29, 115.80, 111.23, 31.36
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3-(4-Fluorobenzyl)-1H-indole (2k): Pink solid (140 mg, 64%), eluent combination:
hexane/ethyl acetate (10:1). Spectroscopic data matched those reported in the literature. S2
'"H NMR (CDCl;, 400 MHz): & 7.99 (br s, 1H), 7.58 (d, J = 8.0 Hz, 1H), 7.38 (d, J = 8.0
Hz, 1H), 7.23—7.14 (m, 3H), 7.13— 6.99 (m, 4H), 4.15 (s, 2H) ppm.

3-(4-Chlorobenzyl)-1H-indole (21): Pink solid (190 mg, 79%), eluent combination:
hexane/ethyl acetate (10:1). Spectroscopic data matched those reported in the literature S2.
'H NMR (CDCls, 400 MHz): 6 7.94 (s, 1H), 7.50-7.48 (d, 1H), 7.37-7.35 (d, 1H), 7.26-
7.12 (m, 5H), 7.10-7.08 (t, 1H), 6.90 (s, 1H), 4.09 (s, 2H); *C{'H} NMR (CDCl;, 100
MHz): 6 139.78, 136.56, 131.69, 130.11, 128.52, 127.35, 122.48, 122.29, 119.58, 119.16,
115.33, 111.27, 31.74 ppm.

3-(4-Bromobenzyl)-1H-indole (2m): Brown solid (200 mg, 71%), eluent combination:
hexane/ethyl acetate (10:1). Spectroscopic data matched those reported in the literature
$24 TH NMR (CDCl3, 400 MHz): & 7.98 (s, 1H), 7.50-7.48 (d, 2H), 7.40-7.35 (m, 3H),
7.25-7.16 (m, 2H), 7.04 -7.0 (t, 1H), 6.64-6.63 (s, 1H), 4.65 (s, 2H) ppm; 3C{'H} NMR
(CDCl;, 100 MHz): 6 143.21, 139.86, 136.79, 131.74, 131.42, 130.61, 128.71, 126.97,
123.74,122.18, 121.57, 119.91,119.45, 119.18, 111.24, 64.68, 39.79 ppm.

3-(Pyridin-2-ylmethyl)-1H-indole (2n): Brown solid (160 mg, 77%), -eluent
combination: hexane/ethyl acetate (10:1). Spectroscopic data matched those reported in
the literature 8°. 'H NMR (CDCl;, 400 MHz): 6 8.57-8.56 (d, 2H), 7.55-7.51 (m, 2H),
ppm, 7.33-7.31 (d, 1H), 7.19-7.01 (m, 5H), 4.32 (s, 2H), *C{!H} NMR (CDCl;, 100
MHz): & 161.31, 149.00, 136.73, 126.36, 127.45, 122.97, 122.03, 121.27, 119.39, 119.17,
113.59, 111.30, 34.5 ppm.

3-(Furan-2-ylmethyl)-1H-indole (20): Brown solid (150 mg, 76%), eluent combination:
hexane/ethyl acetate (10:1). Spectroscopic data matched those reported in the literature 2.
'"H NMR (CDCl;, 400 MHz): & 7.80 (br s, 1H), 7.71 (d, J = 8.0 Hz, 1H), 7.45 (s, 1H),
7.34 (dt, J = 8.0, 7.6 Hz, 2H), 7.27-7.21 (m, 1H), 7.02 (s, 1H), 6.41 (dd, J = 3.0, 2.0 Hz,
1H), 6.16 (d, J = 3.0 Hz, 1H), 4.24 (s, 2H) ppm; 3C{'H} NMR (CDCl;, 100 MHz): ppm.

1,4-Bis((1H-indol-3-yl)methyl)benzene (2p): White solid (221 mg, 66%), eluent
combination: hexane/ethyl acetate (10:1). 'H NMR (CDCl;, 400 MHz): 8 7.94 (s,2H),
7.53-7.51 (d, 2H), 7.36-7.34 (d, 2H),7.19-7.16 (m, 5H), 7.09-7.05 (t, 2H), 6.90 (s,1H),
4.08 (s, 4H) ppm.; BC{'H} NMR (CDCl;, 100 MHz): § 143.3, 128.2, 127.7, 124 .4,
122.4, 120.8, 120.2, 119.9, 118.1, 112.2, 111.4, 29.8 ppm. IR (KBr pellet): 3422, 2916,
2364, 1634, 1456, 1404, 804, 704, 600 cm''; HRMS (ESI) m/z caled for Cy4HoN; (M-
H)*:335.1548, found: 335.1568.

4-((1H-Indol-3-yl)methyl)-N,N-diphenylaniline (2q): Yellow liquid (268 mg, 72%),
eluent combination: hexane/ethyl acetate (10:1). 'H NMR (CDCl;, 400 MHz): & 7.97
(s,1H), 7.57-7.56 (d, 1H), 7.38-7.36 (d, 1H),7.24-7.16 (m, 7H), 7.13-6.95 (m, 10H), 4.08
(s, 2H) ppm.; BC{'H} NMR (CDCl;, 100 MHz): & 148.1, 145.7, 136.5, 136.0, 129.5,
129.2, 127.6, 124.7, 123.9, 122.4, 122.1, 119.4, 119.3, 116.0, 111.2, 31.09 ppm. IR (KBr
pellet): 3444, 2922, 2354, 1644, 1260, 1098, 804, 766, 668 cm''; HRMS (ESI) m/z calcd
for C,7Hy3N, (M+H)*: 375.1861, found: 375.1776.

3-(1-Phenylethyl)-1H-indole (3a): Colorless liquid (160 mg, 73%), eluent combination:
hexane/ethyl acetate (10:1). Spectroscopic data matched those reported in the literature 52
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'"H NMR (CDCl;, 400 MHz): 6 7.90 (s, 1H), 7.37-7.20 (m, 8H), 7.09-7.05 (m, 1H), 7.01
(s, 1H), 4.47-4.41 (q, 1H), 1.78-1.76 (d, 3H) ppm. BC{'H} NMR (CDCl;, 100 MHz): &
146.92, 136.68, 128.41, 127.54, 126.02, 122.03, 121.20, 119.79, 119.27, 111.14, 37.04,
22.54 ppm.

3-[1-(p-Tolyl) ethyl]-1H-indole (3b): Colorless liquid (162 mg, 69% yield), eluent
combination: hexane/ethyl acetate (9:1). Spectroscopic data matched those reported in the
literature 3¢, 'TH NMR (CDCl;, 400 MHz): & 7.88 (s, 1H), 7.37 (d, 1H), 7.31 (d, 1H),
7.18=7.15 (m, 2H), 7.12 (d, 1H), 7.07 (d, 2H), 6.99 (t, 2H), 4.33 (q, 1H), 2.29 (s, 3H),
1.68 (d, J =7.3 Hz, 3H) ppm; BC{'H} NMR (CDCl;, 100 MHz): & 143.81, 136.62,
135.33, 129.40, 127.23, 126.29, 121.94, 121.75, 121.06, 119.72, 119.12, 111.03, 36.55,
22.52,21.05 ppm.

3-[1-(4-Methoxyphenyl) ethyl]-1H-indole (3¢): Colorless liquid (178 mg, 71% yield),
eluent combination: hexane/ethyl acetate (10:1). Spectroscopic data matched those
reported in the literature 37. 'TH NMR (CDCls, 400 MHz): 7.96 (s, 1H), 7.39-7.33 (m, 2H),
7.21-7.08 (m, 7H), 7.03-6.99 (t, 2H), 4.37-4.32 (q, 1H), 2.31 (s, 3H), 1.70-1.69 (d, 3H),
ppm; BC{'H} NMR (CDCl;, 100 MHz): 143.92, 135.43, 129.12, 127.42, 122.05, 121.80,
121.11, 119.86, 119.29, 111.10, 36.62, 22.63 ppm.

3-(Diphenyl methyl)-1H-indole (3d): Colorless liquid (180 mg, 64% yield), eluent
combination: hexane/ethyl acetate (10:1). Spectroscopic data matched those reported in
the literature 2. 'TH NMR (CDCl;, 400 MHz): 8.01 (s, 1H), 7.40-7.26 (m, 9H), 6.65 (s,
1H), 6.57 (s, 1H), 5.77 (s, 1H), ppm; BC{!H} NMR (CDCl;, 100 MHz): 144.03, 136.71,
129.09, 128.38, 126.32, 122.14, 119.97, 119.83, 119.45, 111.16, 48.89 ppm.

3-[1-(4-Chlorophenyl) ethyl]-1H-indole (3e): Colorless liquid (155 mg, 61% yield),
eluent combination: hexane/ethyl acetate (8:2). Spectroscopic data matched those
reported in the literature 8. 'TH NMR (CDCls, 400 MHz): 7.98 (s, 1H), 7.45-7.35 (m, 5H),
7.21-7.15 (m, 2H), 7.05 (t, 2H), 4.41-4.36 (q, 1H), 1.73-1.71 (d, 3H), ppm; BC{'H} NMR
(CDCl;, 100 MHz): 145.47, 136.75, 131.61, 128.93, 128.53, 126.79, 124.24, 122.23,
119.69, 119.42, 111.21, 36.52, 22.47 ppm.

3-[1-(4-Bromophenyl) ethyl]-1H-indole (3f): Colorless liquid (210 mg, 70% yield),
eluent combination: hexane/ethyl acetate (8:2). Spectroscopic data matched those
reported in the literature 5°. 'TH NMR (CDCl;, 400 MHz): 8.14 (s, 1H), 7.69-7.67(d, 1H),
7.42-7.40 (d, 2H), 7.24-7.13 (m, 5H), 6.58 (s, 1H), 4.18-4.12 (m, 1H), 1.29 (s, 3H) ppm;
BC{'H} NMR (CDCl;, 100 MHz): 135.88, 131.48, 127.95, 124.25, 122.09, 120.84,
119.92,111.14, 102.71, 31.73, 22.80 ppm.

3-Cyclohexyl-1H-indole (3g): Colorless liquid (121 mg, 61%), eluent combination:
hexane/ethyl acetate (10:1). '"H NMR (CDCl;, 400 MHz): 6 8.06 (s,1H), 7.93-7.91 (d,
1H), 7.37 (s, 1H),7.20-7.14 (m, 2H), 6.29 (s,1H), 2.46 (m, 2H), 2.36-2.27 (m, 2H), 1.87-
1.79 (m, 3H), 1.74-1.61 (m, 3H) ppm.; BC{'H} NMR (CDCl;, 100 MHz):  136.8, 131.2,
122.6, 122.1, 120.9, 120.8, 119.9, 111.3, 42.1, 28.6, 27.1, 25.8, 25.1, 23.2, 22.6 ppm. IR
(KBr pellet): 3420, 2922, 2366, 1634, 1100, 802, 738 cm'!'; HRMS (ESI) m/z calcd for
Ci4HigN (M-H)*: 198.1282, found: 198.1259.

3-(4-Methylcyclohexyl)-1H-indole (3h): Colorless liquid (138 mg, 65%), eluent
combination: hexane/ethyl acetate (10:1). 'H NMR (CDCls;, 400 MHz): & 7.87 (s,1H),
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7.64-7.62 (d, 1H), 7.36-7.34 (d, 1H),7.20-7.16 (t, 1H), 7.12-7.08 (t, 1H), 6.96 (s,1H),
3.07-3.02 (m, 1H), 2.13-2.09 (m, 2H), 1.80-1.72 (m, 7H), 1.57 (s, 3H) ppm.; C{'H}
NMR (CDCls, 100 MHz): & 133.7, 129.1, 128.5, 128.9, 118.6, 107.7, 35.8, 35.6, 34.6,
31.8, 30.4, 21.3 ppm. IR (KBr pellet): 3418, 2920, 1362, 1624, 1260, 1100, 1024, 802,
740, 524, 424 cm’'; HRMS (ESI) m/z caled for C;sHigN (M-H)* : 212.1439, found:
212.1425.

3-Cycloheptyl-1H-indole (3i): Colorless liquid (107 mg, 51%), eluent combination:
hexane/ethyl acetate (10:1). '"H NMR (CDCls, 400 MHz): & 8.03 (s,1H), 7.84-7.82 (d,
1H), 7.36-7.34 (d, 1H),7.16-7.11 (m, 3H), 6.30 (t,1H), 2.68-2.65 (m, 2H), 2.36-2.34 (m,
2H), 2.81 (s, 1H), 1.87-1.85 (m, 2H), 1.72-1.69 (m, 3H), 1.26 (s, 1H) ppm.; BC{!H}
NMR (CDCl;, 100 MHz): 6 138.8, 136.8, 127.9, 125.7, 122.1, 121.4, 120.9, 120.8, 119.8,
111.3, 33.9, 33.0, 28.9, 27.3, 27.1 ppm. IR (KBr pellet): 3404, 2960, 2352, 1456, 1262,
1090, 812, 740 cm!; HRMS (ESI) m/z calcd for CisH;gN (M-H)" : 212.1438, found:
212.1438.

3-(6-Methoxy-1,2,3,4-tetrahydronaphthalen-1-yl)-1H-indole (3j): Colorless liquid
(163 mg, 59%), eluent combination: hexane/ethyl acetate (10:1). 'H NMR (CDCl;, 400
MHz):  8.25 (s,1H), 7.73-7.71 (d, 2H), 7.46-7.44 (d, 2H),7.25-7.17 (m, 3H), 6.62 (s,1H),
3.89 (s, 3H), 2.97-2.94 (t, 2H), 2.72-2.69 (t, 2H), 2.19-2.16 (m, 2H) ppm.; 3C{'H} NMR
(CDCl;, 100 MHz): 6 158.4, 137.3, 135.8, 133.4, 130.1, 129.8, 129.1, 127.9, 124.2,
122.0, 121.9, 120.8, 119.9, 111.1, 109.1, 102.6, 55.6, 39.1, 29.0, 23.6 ppm. IR (KBr
pellet): 3420, 2934, 2362, 1636, 1492, 1244, 746, 580 cm™'; HRMS (ESI) m/z calcd for
Ci19H1sNO (M-H)*: 276.1388, found 276.14009.
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