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Figure S1: FT-IR spectra of free catechol and complex 1.
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Figure S2: 'H NMR spectrum of complex 1 recorded in 0.6 mL of DMSO-ds.
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Figure S3: 'H NMR spectrum of catechol recorded in 0.6 mL of DMSO-ds.
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Figure S4: BC{*H} NMR spectrum of complex 1 recorded in DMSO-ds.
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Figure S5: *C{*H} NMR spectrum of catechol recorded in DMSO-ds.
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Figure S6: Elemental analysis of complex 1.
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Figure S7: Plot of % vyield (isolated) of product vs. catalyst loading for the Friedel-Crafts
alkylation reaction between indole and benzaldehyde. Reaction conditions: benzaldehyde (0.24
mmol), indole (0.48 mmol), complex 1 (6-12 mol %). Time: 24 h at room temperature.
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Figure S8: Plot of % vyield (isolated) of product vs. time for the Friedel-Crafts alkylation
reaction between indole and benzaldehyde. Reaction conditions: benzaldehyde (0.24 mmol),
indole (0.48 mmol), complex 1 (10 mol %) at room temperature.
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Figure S9: Plot of % vyield (isolated) of product vs. catalyst loading for the Friedel-
Crafts alkylation reaction between indole and f-nitrostyrene. Reaction condition: j-
nitrostyrene (0.40 mmol), indole (0.40 mmol), complex 1 (6-12 mol %). Time: 24 h at

rt.
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Figure S10: Plot of % yield of product vs. time for the Friedel-Crafts alkylation reaction
between indole and p-nitrostyrene. Reaction condition: S-nitrostyrene (0.40 mmol),
indole (0.40 mmol), complex 1 (10 mol %). Time: 24 h at rt.
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Table S1: Isolated yields and characterizations of Friedel-Crafts alkylation reaction of various

aldehydes and indoles.

R1
o] o
R~ H N R, 2= HN NH
Entry | Aldehydes Indoles Product Code | Yield (%)
CHO O
| A\
1 N O O 2a 95
HN / \ NH
CHO Cl
L ®
2 N O O 2b 80
HN ’ \ NH
CHO Br
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3 N 2¢ 71
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CHO NO,
-y ®
N
4 H 2d 88
»
HN ! \ NH
)
CHO
I L
N
5 H 2e 91
CHO ~o
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6 H 2f 71
o »
HN / \ NH
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Characterization of isolated bis(indolyl)alkanes:

HN NH

2a: Red brown solid. Rf = 037 (15% Ethyl
acetate/Petroleum ether). *H NMR (400 MHz, CDCl3) 8 7.79
(s, 2H, -NH), 7.31 (d, J = 7.9 Hz, 2H, ArH), 7.26 (d, J = 5.4
Hz, 3H, ArH), 7.22 — 7.12 (m, 4H, ArH), 7.09 (t, J = 7.7 Hz,
2H, ArH), 6.92 (t, J = 7.3 Hz, 2H, ArH), 6.55 — 6.52 (m, 2H,
ArH), 5.80 (s, 1H, -CsCH). BC{"H} NMR (100 MHz,
CDCls) 6 144.0, 136.7, 128.7, 128.2, 127.1, 126.2, 123.7,
121.9, 120.0, 119.7, 119.2, 111.1, 40.2. HRMS (ESI) m/z
calcd for [M+Na]* Ca3H1sN2Na 345.1368, found 345.1350.

G
O

HN NH

2b*: Red brown solid. Ry = 0.37 (15% Ethyl
acetate/Petroleum ether). *H NMR (400 MHz, CDCl3) 8 7.79
(s, 2H, -NH), 7.27 (d, J = 7.0 Hz, 3H, ArH), 7.20 — 7.12 (m,
4H, ArH), 7.13 — 6.95 (m, 3H, ArH), 6.95 — 6.87 (m, 2H,
ArH), 6.52 (s, 2H, ArH), 5.76 (s, 1H, -CsCH). BC{*H} NMR
(100 MHz, CDCls) 6 1425, 136.7, 131.8, 130.1, 128.4,
126.9, 123.6,122.1, 119.8,119.4, 119.2, 111.2, 39.6. HRMS
(ESI) m/z calcd for [M+Na]* C2sH17CIN2Na 379.0978, found
379.0989.

NH

2
&

2c% Red crystalline solid. R = 0.3 (15% Ethyl
acetate/Petroleum ether). *H NMR (400 MHz, CDCls) 6 7.86
(s, 2H, -NH), 7.34 — 7.29 (m, 4H, ArH), 7.18 (s, 1H,
ArH), 7.16 — 7.08 (m, 4H, ArH), 6.96 — 6.92 (m, 2H,
ArH), 6.81 — 6.72 (m, 1H, ArH), 6.56 (dd, J = 2.4, 0.9
Hz, 2H, ArH), 5.77 (s, 1H, -CsCH). BC{*H} NMR (100
MHz, CDCls) & 143.1, 136.7, 131.3, 130.5, 126.9, 123.6,
122.1,119.9, 119.8, 119.4, 119.1, 111.1, 39.7. HRMS (ESI)
m/z calcd for [M+Na]* CxHisBrN2Na 423.0473, found

ANND NAT77

NO,

2
&

2d3: Yellow solid. Rf = 0.5 (20% Ethyl acetate/Petroleum
ether). *H NMR (400 MHz, DMSO-ds) & 10.92 (d, J = 2.5
Hz, 2H, -NH), 8.15 - 8.11 (m, 2H, ArH), 7.61 — 7.57 (m, 2H,
ArH), 7.35 (d, J = 8.1 Hz, 2H, ArH), 7.26 (d, J = 7.9 Hz, 2H,
ArH), 7.03 (m, 2H, ArH), 6.88 — 6.84 (m, 4H, ArH), 6.00 (s,
1H, -CsCH). BC{*H} NMR (100 MHz, DMSO-ds) & 153.6,
146.2,137.0,129.9, 126.8,124.3, 123.9, 121.6, 119.4, 118.9,
117.1, 112.1, 40.6. HRMS (ESI) m/z calcd for [M+Na]*
Ca3H17N302Na 390.1218, found 390.1207.

2e': Red brown solid. Rf = 0.32 (15% Ethyl
acetate/Petroleum ether). *H NMR (400 MHz, CDCls) § 7.81
(s, 2H, -NH), 7.38 (d, J = 7.9 Hz, 2H, ArH), 7.26 (s, 1H,
ArH), 7.12 — 7.03 (m, 4H, ArH), 6.95 (t, J = 7.5 Hz, 2H,
ArH), 6.84 — 6.81 (m, 2H, ArH), 6.71 (d, J = 2.3 Hz, 2H,
ArH), 6.07 (s, 1H, -CsCH). ®C{*H} NMR (100 MHz,
CDCls) 6 148.7, 136.6, 126.8, 126.5, 125.2, 123.6, 123.2,
122.0, 119.8, 119.7, 119.4, 111.2, 35.3. HRMS (ESI) m/z
calcd for [M-H]* C21H1sN2S 327.0956, found 327.0861.
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2f:  Salmon pink solid. Rf = 0.38 (20% Ethyl
acetate/Petroleum ether). *H NMR (400 MHz, CDCl3) § 7.87
(s, 2H, -NH), 7.40 (d, J = 7.9 Hz, 2H, ArH), 7.35(d, J=8.1
Hz, 2H, ArH), 7.26 (d, J =2.5 Hz, 2H, ArH), 7.17 (t, J=7.5
Hz, 2H, ArH), 7.01 (t, J = 7.4 Hz, 2H, ArH), 6.83 (d, J=8.5
Hz, 2H, ArH), 6.63 (s, 2H, ArH), 5.85 (s, 1H, -C3sCH), 3.79
(s, 3H, -OCHj3). *¥*C{*H} NMR (100 MHz, CDCls) § 157.9,
136.7,136.2, 129.6, 127.1, 123.5, 121.9, 120.1, 120.0, 119.2,
113.6, 111.0, 55.2, 39.3. HRMS (ESI) m/z calcd for [M+K]*
C24H20N20K 391.1213, found 391.1203.

2g*: Red solid. Rs= 0.5 (20% Ethyl acetate/Petroleum ether).
'H NMR (400 MHz, CDCls) § 7.77 — 7.58 (m, 2H, -NH),
7.51(d, J=7.9Hz, 1H, ArH), 7.47 - 7.39 (m, 1H, ArH), 7.29
(m, 1H, ArH), 7.21 - 7.14 (m, 2H, ArH), 7.03 (m, 2H, ArH),
6.98—-6.93 (m, 1H, ArH), 6.83 (d, J=2.4 Hz, 1H, ArH), 6.75
—6.66 (m, 1H, ArH), 4.40—-4.26 (m, 1H, -C3sCH), 2.15-2.03
(m, 2H, -CHy), 1.24 — 1.16 (m, 6H, -CH>), 0.77 — 0.74 (m,
3H, -CH3). BC{*H} NMR (100 MHz, CDCls) 5 136.6, 127.2,
121.7, 121.4, 120.6, 119.7, 119.0, 111.0, 35.8, 34.0, 32.0,
28.0, 22.7, 14.2. HRMS (ESI) m/z calcd for [M+Na]*
C22H24N2Na 339.1837, found 339.1799.

2h': Red solid. R = 0.36 (15% Ethyl acetate/Petroleum
ether). *H NMR (400 MHz, CDCls) § 7.63 (s, 2H, -NH), 7.30
(d, J = 8.1 Hz, 2H, ArH), 7.17 — 7.11 (m, 6H, ArH), 7.05 (d,
J=7.1Hz 2H, ArH), 6.89 (t, J = 7.5 Hz, 2H, ArH), 6.47 —
6.45 (m, 2H, ArH), 5.74 (s, 1H, -CsCH), 1.20 (s, 9H, -CHs).
BC{'H} NMR (100 MHz, CDCls) & 148.8, 140.9, 136.7,
128.3,127.2,125.1,123.7,121.9, 120.0, 119.9, 119.2, 111.1,
39.6, 34.4, 31.5. HRMS (ESI) m/z calcd for [M-H]* Ca7HasN,
377.2018, found 377.2038.

-

2i%: Red solid. Rf = 0.34 (15% Ethyl acetate/Petroleum
ether). *H NMR (400 MHz, CDCls) § 7.70 (s, 2H, -NH),
7.30 (d, J =7.9 Hz, 2H, ArH), 7.21 (s, 1H, ArH), 7.13
(d, J=8.3Hz, 2H, ArH), 7.07 (t, J = 7.3 Hz, 2H, ArH),
6.99 (d, J =7.9 Hz, 2H, ArH), 6.91 (t, J = 7.4 Hz, 2H,
ArH), 6.81 — 6.67 (m, 1H, ArH), 6.53 — 6.49 (m, 2H,
ArH), 5.75 (s, 1H, -CsCH), 2.23 (s, 3H, -CHs). *C{*H}
NMR (100 MHz, CDCls) $6141.0, 136.7, 135.5, 129.0, 128.6,
127.1, 123.6, 121.9, 120.0, 119.9, 119.2, 111.1, 39.8, 21.1.
HRMS (ESI) m/z calcd for [M-H]* C24H19N2 335.1548, found
335.1550. HRMS (ESI) m/z calcd for [M+Na]*" C2sH20N2Na
359.1524, found 359.1526.

CJ

HN

OH

O

NH

2j%: Red sticky solid. Rr=0.28 (15% Ethyl acetate/Petroleum
ether). *H NMR (400 MHz, DMSO) 6 10.75 (d, J = 2.5 Hz,
2H, -NH), 9.12 (s, 1H, -OH), 7.31 (dd, J = 8.1, 1.1 Hz, 2H,
ArH), 7.24 (d, J = 8.0 Hz, 2H, ArH), 7.13 — 7.09 (m, 2H,
ArH), 7.00 (m, 2H, ArH), 6.83 (m, 2H, ArH), 6.77 — 6.74 (m,
2H, ArH), 6.65 — 6.61 (m, 2H, ArH), 5.68 (s, 1H, -C3CH).
BC{*H} NMR (100 MHz, DMSO-ds) & 155.7, 137.0, 135.6,

Page | 14




129.6, 127.1, 123.8, 121.2, 119.6, 119.1, 118.5, 111.8, 49.1.
HRMS (ESI) m/z calcd for [M+K]* C23H1sN20K 377.1056,
found 377.1051.

2k3: Brown sticky mass. R = 0.2 (15% Ethyl
acetate/Petroleum ether). *H NMR (400 MHz, CDCl3) & 7.89
(s, 2H, -NH), 7.47 (d, J = 7.9 Hz, 2H, ArH), 7.33 (s, 1H,
ArH), 7.31 (s, 1H, ArH), 7.16 (t, J = 7.5 Hz, 2H, ArH), 7.03
(t, J = 7.5 Hz, 2H, ArH), 6.83 (d, J = 2.1 Hz, 2H, ArH), 6.29
(s, 1H, ArH), 6.05 (d, J = 3.1 Hz, 1H, ArH), 5.93 (s, 1H,
ArH), 5.28 (s, 1H, -CsCH). BC{"H} NMR (100 MHz,
CDCls) 6 157.0, 141.2, 136.5, 126.7, 123.0, 121.9, 119.7,
119.3, 117.1, 111.1, 111.1, 106.6, 34.1. HRMS (ESI) m/z
calcd for [M-H]* C21H1sN20 311.1184, found 311.1219.

21%: Violet solid. R = 0.3 (50% Ethyl acetate/Petroleum
ether). *H NMR (400 MHz, CDCls) 5 8.64 (s, 1H, -NH), 8.48
(s, 1H, NH, ArH), 8.13 (s, 2H, ArH), 7.65 (dt, J = 7.9, 1.9
Hz, 1H, ArH), 7.36 (dd, J = 8.0, 5.4 Hz, 4H, ArH), 7.19 (m,
3H, ArH), 7.02 (t, J = 7.5 Hz, 2H, ArH), 6.64 (d, J = 2.4 Hz,
2H, ArH), 5.92 (s, 1H, -C3CH). BC{*H} NMR (100 MHz,
CDCls) 6 149.6, 146.8, 136.8, 136.7, 126.7, 123.7, 122.2,
119.6, 119.5, 118.3, 115.7, 111.2, 39.1. HRMS (ESI) m/z
calcd for [M+H]* C2;H1sN3 324.1501, found 324.1482.

CHO 2mb: Red sticky mass. Ry = 0.46 (30% Ethyl

acetate/Petroleum ether). *H NMR (400 MHz, CDCl3) 3 9.87

O (s, 1H, -CHO), 7.89 (d, J = 18.5 Hz, 2H, -NH), 7.69 (d, J =

8.2 Hz, 2H, ArH), 7.41 (d, J = 8.1 Hz, 2H, ArH), 7.26 (d, J =

O 8.8 Hz, 4H, ArH), 7.11 — 7.06 (m, 2H, ArH), 6.95 — 6.90 (m,

2H, ArH), 6.55 (d, J = 1.7 Hz, 2H, ArH), 5.86 (s, 1H, -CsCH).

/ \ NH BC{'H} NMR (100 MHz, CDCls) & 192.3, 151.5, 136.7,

134.8,129.9,129.4,126.8,123.7,122.2,119.7, 119.5, 118.5,

111.2, 40.4. HRMS (ESI) m/z calcd for [M-H]* C24H17N2O
349.1341, found 349.1345.

2n’: Pink solid. Rr = 0.29 (30% Ethyl acetate/Petroleum
ether). *H NMR (400 MHz, DMSO-ds) & 10.76 (d, J = 2.4
Hz, 4H, -NH), 7.32 (dt, J = 8.2, 0.9 Hz, 4H, ArH), 7.24 (d, J
=9.0 Hz, 8H, ArH), 7.01 (m, 4H, ArH), 6.85 — 6.79 (m, 8H,
ArH), 5.78 (d, J = 1.0 Hz, 2H, -CsCH). 3C{*H} NMR (100
MHz, DMSO-dg) & 142.8, 137.0, 128.5, 127.2, 123.9, 121.3,
119.6, 118.8, 118.6, 111.9, 39.9. HRMS (ESI) m/z calcd for
[M+Na]" CsH30N4Na 589.2368, found 589.2369.

20% Red solid. Rf = 0.34 (15% Ethyl acetate/Petroleum

Br Br ether). H NMR (400 MHz, CDCls) § 8.07 — 8.02 (m, 2H, -
NH), 7.62 — 7.46 (m, 2H, ArH), 7.45 — 7.25 (m, 4H, ArH),

Q O 7.23(d, J= 1.5 Hz, 1H, ArH), 7.21— 7.10 (m, 5H, ArH), 6.58
| \ (dd, J = 2.4, 1.1 Hz, 1H, ArH), 5.68 (s, 1H, -CsCH). BC{*H}

HN NH NMR (100 MHz, CDCls) §171.2, 135.3, 133.8, 130.2, 129.2,

128.5, 126.5, 125.0, 124.8, 122.3, 119.1, 112.6, 39.9. HRMS
(ESI) m/z calcd for [M+H]* Ca3H17Br.N, 478.9759, found
478.9781.
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2p?: Pink solid. Rf = 0.38 (15% Ethyl acetate/Petroleum
O ether). *H NMR (400 MHz, DMSO-ds) 5 10.77 (s, 2H, -NH),

7.31-7.21(m, 7H, ArH), 6.95 - 6.90 (m, 2H, ArH), 6.85 (d,
J=7.8Hz, 2H, ArH), 6.71 (t, J = 7.0 Hz, 2H, ArH), 5.97 (s,
1H, -CsCH), 2.10 (s, 6H, -CHs). *C{*H} NMR (100 MHz,
DMSO-ds) 6 144.7, 135.6, 132.5, 129.2, 128.8, 128.4, 126.2,
120.0, 119.0, 118.4, 112.7, 110.8, 39.1, 12.4. HRMS (ESI)
m/z calcd for [M-H]*" CasH21N2 349.1705, found 349.1699.

IO
=
r4
IO

2g°: Pink solid. Rf = 0.32 (15% Ethyl acetate/Petroleum

O ether). 'H NMR (400 MHz, DMSO-ds) & 7.35 (dd, J = 7.9,
3.5Hz, 4H, ArH), 7.31-7.22 (m, 4H, ArH), 7.15(d, J = 14.5
O Hz, 1H, ArH), 7.09 (t, J = 7.6 Hz, 2H, ArH), 6.89 (t, J=7.5
Hz, 2H, ArH), 6.80 (s, 2H, ArH), 5.81 (s, 1H, -CsCH), 3.67

N (s, 6H, -NCHs). *C{*H} NMR (100 MHz, DMSO-dg) &
\ 145.3,137.4,128.7,128.6, 128.3, 127.4, 126.3, 121.5, 119.7,

118.8, 117.8, 110.1, 39.8, 32.7. HRMS (ESI) m/z calcd for

[M-H]" C25H2:N2 349.1705, found 349.1726.

2rt: Pink solid. Rf= 0.3 (15% Ethyl acetate/Petroleum ether).
'H NMR (400 MHz, DMSO) & 10.69 (d, J = 2.6 Hz, 2H, -
NH), 7.44 — 7.38 (m, 2H, ArH), 7.30 (dd, J = 14.5, 8.0 Hz,
4H, ArH), 7.24 - 7.18 (m, 1H, ArH), 6.87 (d, J = 2.4 Hz, 2H,
ArH), 6.79 — 6.72 (m, 4H, ArH), 5.79 (s, 1H, -CsCH), 3.63
(s, 6H, -OCHs). *C{*H} NMR (100 MHz, DMSO-d¢) &
153.1,145.5,132.3,128.8,128.5, 127.5, 126.2, 124.8, 118.2,
112.5, 110.0, 101.9, 55.7, 40.1. HRMS (ESI) m/z calcd for
[M+Na]* C25H22N20-Na 405.1579, found 405.1598.

2s%:  Pink sticky mass. Ry = 0.48 (20% Ethyl
HO O OH acetate/Petroleum ether). 'H NMR (400 MHz, DMSO-dg) &
9.62 (d, J = 2.7 Hz, 2H, -OH), 7.65 (s, 2H, -NH), 6.49 — 6.39
Q O (m, 4H, ArH), 6.31 (dd, J = 16.0, 7.9 Hz, 3H, ArH), 5.82 —

5.70 (M, 6H, ArH), 4.73 (s, 1H, -CsCH). 3C{*H} NMR (100
HN NH MHz, DMSO-ds) 6 150.4, 145.4, 131.6, 128.8, 128.4, 127.8,
126.2, 124.5,117.6,112.2, 111.7, 103.7, 40.4. HRMS (ESI)
m/z calcd for [M-H]* C23H17N202 353.1290, found 353.1289.
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Figure S11: *H NMR spectrum of 2a recorded in CDCls.
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Figure S12: ¥C{*H} NMR spectrum of 2a recorded in CDCls.
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Figure S14: *H NMR spectrum of 2b recorded in CDCls.
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Figure S16: HRMS (ESI) spectrum of 2b.
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Figure S17: *H NMR spectrum of 2c recorded in CDCls.
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Figure S19: HRMS (ESI) spectrum of 2c.
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Figure S20: *H NMR spectrum of 2d recorded in DMSO-ds.
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Figure S21: *C{*H} NMR spectrum of 2d recorded in DMSO-ds.
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Figure S22: HRMS (ESI) spectrum of 2d.
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Figure S25: HRMS (ESI) spectrum of 2e.
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Figure S26: *H NMR spectrum of 2f recorded in CDCls.
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Figure S27: 3C{*H} NMR spectrum of 2f recorded in CDCls.
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Figure S28: HRMS (ESI) spectrum of 2f.
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Figure S29: *H NMR spectrum of 2g recorded in CDCls.
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Figure S32: *H NMR spectrum of 2h recorded in CDCls.
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Figure S34: HRMS (ESI) spectrum of 2h.
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Figure S36: *C{*H} NMR spectrum of 2i recorded in CDCls.
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Figure S38: *H NMR spectrum of 2j recorded in DMSO-ds.
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Figure S40: HRMS (ESI) spectrum of 2j.
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Figure S41: *H NMR spectrum of 2k recorded in CDCls.
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Figure S44: *H NMR spectrum of 21 recorded in CDCls.

Page | 33



HPN-DB-9I-R 13C.4.fid
HPN-DB-9I-R 13C

a o ry b kb

a9 o9 T REEE e bt
+ < oM LR o
- - o m
Il v SSN vA |

T T
0 170

T T T T T T T T T T T T T T T T
150 140 130 120 110 100

160 %0 80 70 60 50 40 30 20 10 0

‘Chemical shift SEE)

H . 13 1 H
Figure S45: “*C{*H} NMR spectrum of 2l recorded in CDCls.

HPN_DB_9I IIT(ISM) DHANBAD 26-Mar-2021
Central Research Facility, HRMS 11:21:18
HPN_DB_91 36 (0.65) AM (Cen,4, 80.00, Ar,10000.0,0.00,0 70); Sm (§G. Tx5 007 om (19:36) 1: TOF MS ES+
100+ 324 1482 5.16e5

[M+H]"

=
325.1461
23,2205 3252278
} 326.1512
. YO ey BOTTH gy 12525 anoa| 241258 (325 - 272311 OB g POIGKT 1y 0 .
319 3%0 3 322 3 324 325 326 327 328 329 330

Figure S46: HRMS (ESI) spectrum of 2I.
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Figure S48:

BC{*H} NMR spectrum of 2m recorded in CDCls.

Page | 35



SNB-DB4B o -
SNB-DB4B 1 (0.010) Sm (Mn, 2x3.00) M-HT* TOF MS ES*
1065 3491345 [ - ] 196
CHO
HN NH
|
%-
381.1546
i
| 350.1396
|
|
[
365.1641
| [es21628
2821111 3312301 I 448.1331
234.1097250.0835| ||
TR T i | 4051333
1700203 1931417 | [ h l 464.1828 528.3099 551.3646505 4043 |
ol ; L |‘ M|mJIuH. ||u.||£ ik b ol Lo cnth v bk sk NP e
-4 y f 4 ¢ / "
125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625

Figure S49: HRMS (ESI) spectrum of 2m.
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Figure S50: *H NMR spectrum of 2n recorded in DMSO-de.
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Figure S51: 3C{*H} NMR spectrum of 2n recorded in DMSO-ds.
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Figure S52: HRMS (ESI) spectrum of 2n.
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Figure S56: *H NMR spectrum of 2p recorded in DMSO-ds.
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Figure S62: 'H NMR spectrum of 2r recorded in DMSO-ds.
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Figure S64: HRMS (ESI) spectrum of 2r.
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Figure S67: HRMS (ESI) spectrum of 2s.
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Table S2: Isolated yields and characterizations of Friedel-Crafts alkylation reaction of indoles
with S-nitrostyrenes.

R4

~NO, g Catalyst (10 mol%) O NG
R 2
R1 + N EtOH/H,0 (2:1), rt, 24h 2 ]
H R

5

HN
Entry Indoles p-nitrostyrenes Product Code | Yield
(%)
1
N NO,
“ L)
N
H
2
Brm ©/\/N02 3b 94
N Br § NO,
O N
H
3
N NO,
” e
N
H
4
0 X NO; 3d 91
m o |
N o NO,
H O \
N
H
5
N NO,
| L
N
\
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12 /
Br \ x_NO, 0 3l 87
T | 2
H
Br NO,
L
N
H
13 /
m ~_NO, 0o 3m 85
T O
H
NO,
L
N
H
14 /
0 o NO, © 3n | 83
IO O ERG.
N
‘ N
H
15 /
©\/\> ~_NO, o 30 78
O LT O
\
NO,
o
N
\

Characterization of isolated nitroalkylated indoles:

3a% Red solid. Rf = 0.37 (15% Ethyl acetate/Petroleum
ether). *H NMR (400 MHz, CDCl3) 8 7.90 (s, 1H, -NH), 7.32
(d, J=8.0 Hz, 1H, ArH), 7.20 — 7.10 (m, 6H, ArH), 7.07 (t,
J=7.6 Hz, 1H, ArH), 6.95 (t, J = 7.5 Hz, 1H, ArH), 6.80 (s,
1H, ArH), 5.05 (t, J = 8.0 Hz, 1H, -CHy), 4.90 (dd, J = 12.5,
7.6 Hz, 1H, -CH>), 4.78 (dd, J = 12.5, 8.4 Hz, 1H, -CH,CH).
BC{*H} NMR (100 MHz, CDCls) 5 139.3, 136.5, 128.9,
127.8, 127.6, 126.1, 122.7, 121.7, 119.9, 118.9, 114.2,
111.5, 79.6, 41.6. HRMS (ESI) m/z calcd for [M+H]*
C15H15N202 267.1134, found 267.1211. HRMS (ES|) m/z
calcd for [M+Na]® CisHizN.O;Na 289.0953, found
289.0997.
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Br NO,

282

3b% Red sticky mass. Rf = 0.38 (15% Ethyl
acetate/Petroleum ether). *H NMR (400 MHz, CDCl3) § 8.21
(s, 1H, -NH), 7.49 (dd, J = 25.4, 1.7 Hz, 1H, ArH), 7.30 -
7.21 (m, 6H, ArH), 7.16 (t, J = 8.9 Hz, 1H, ArH), 6.99 (d, J
=2.1Hz, 1H, ArH), 5.08 (t, J = 8.0 Hz, 1H, -CHy), 4.97 (dd,
J =125, 8.0 Hz, 1H, -CH,), 4.88 (dd, J = 12.5, 8.0 Hz, 1H,
-CH,CH). BC{*H} NMR (100 MHz, CDCls) §138.8, 135.1,
129.1, 127.9, 127.8, 127.7, 125.6, 122.9, 121.4, 113.9,
113.2,113.0, 79.5, 41.3. HRMS (ESI) m/z calcd for [M+H]*
C16H14N202Br 345.0238, found 345.0250.

NO,

3c®: Brown sticky mass. R = 0.39 (15% Ethyl
acetate/Petroleum ether). *H NMR (400 MHz, CDCls) § 7.83
(s, 1H, -NH), 7.35 (d, J = 7.7 Hz, 1H, ArH), 7.28 (d, J = 6.7
Hz, 2H, ArH), 7.24 (d, J = 7.9 Hz, 2H, ArH), 7.19 (d, J = 8.9
Hz, 2H, ArH), 7.08 (t, J =7.5 Hz, 1H, ArH), 7.00 (t, J=7.5
Hz, 1H, ArH), 5.22 — 5.02 (m, 3H, -CHa, -CH2CH), 2.29 (s,
3H, -CHs). *.C{*H} NMR (100 MHz, CDCls) $139.6, 135.5,
133.0, 128.8, 127.4, 127.1, 126.9, 121.3, 119.8, 118.6,
110.8, 108.8, 78.7, 40.5, 12.0. HRMS (ESI) m/z calcd for
[M+Na]* C17H16N202Na 303.1109, found 303.1098.

NO,

3d® Brown sticky mass. Rf = 0.37 (15% Ethyl
acetate/Petroleum ether). *H NMR (400 MHz, CDCl3) § 8.04
(s, 1H, -NH), 7.29 — 7.14 (m, 6H, ArH), 6.90 (d, J = 2.5 Hz,
1H, ArH), 6.81 (m, 2H, ArH), 5.09 (t, J = 8.0 Hz, 1H, -CH)>),
498 (dd, J=12.4,7.5Hz, 1H, -CH), 4.88 (dd, J=12.4,8.4
Hz, 1H, -CH,CH), 3.74 (s, 3H, -OCHj3). *C{*H} NMR (100
MHz, CDCls) & 154.2, 139.2, 131.7, 128.9, 127.8, 127.6,
126.6, 122.4, 114.0, 112.7, 112.2, 100.9, 79.5, 55.9, 41.6.
HRMS (ESI) m/z caled for [M+Na]* Ci7HisN2O3Na
319.1059, found 319.1052.

NO,

3e%: Red brown solid. Rf = 0.38 (15% Ethyl
acetate/Petroleum ether). *H NMR (400 MHz, CDCls) § 7.44
(d, J=8.0 Hz, 1H, ArH), 7.31 (q, J = 7.1 Hz, 5H, ArH), 7.25
—7.19 (m, 2H, ArH), 7.10 — 7.01 (m, 1H, ArH), 6.84 (s, 1H,
ArH), 5.16 (t, J = 8.0 Hz, 1H, -CH,), 5.02 (dd, J = 12.5, 7.5
Hz, 1H, -CH,), 4.91 (dd, J = 12.5, 8.5 Hz, 1H, -CH,CH),
3.70 (s, 3H, -NCHs). ®°C{*H} NMR (100 MHz, CDCls) 5
139.4, 137.3, 128.9, 127.8, 127.5, 126.6, 126.4, 122.3,
119.5, 119.0, 112.8, 109.6, 79.5, 41.6, 32.9. HRMS (ESI)
m/z caled for [M+H]" Ci7H17N2O, 281.1290, found
281.1252.
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NO,

ENGZ

3f% Red sticky mass. Rf = 0.32 (15% Ethyl
acetate/Petroleum ether). *H NMR (400 MHz, CDCl3) § 8.03
(s, 1H, -NH), 7.43 (d, J = 8.0 Hz, 1H, ArH), 7.31 (d, J = 8.2
Hz, 1H, ArH), 7.20 — 7.15 (m, 3H, ArH), 7.12 — 7.04 (m,
3H, ArH), 6.95 (d, J = 1.9 Hz, 1H, ArH), 5.13 (t, J = 8.0 Hz,
1H, -CHy), 5.01 (dd, J = 12.4, 7.6 Hz, 1H, -CH,), 4.89 (dd,
J=12.4,8.4Hz, 1H, -CH,CH), 2.29 (s, 3H, -CHa3). BC{*H}
NMR (100 MHz, CDCls) 6 137.2, 136.4, 136.1, 129.6,
127.6,126.1, 122.6, 121.5,119.9, 118.9, 114.5, 111.3, 79.6,
41.2, 21.0. HRMS (ESI) m/z calcd for [M+H]* C17H17N20:
281.129, found 281.1265.

Br NO,

e

3¢ Red sticky mass. Rf = 0.35 (15% Ethyl
acetate/Petroleum ether). *H NMR (400 MHz, CDCls) § 8.27
(s, 1H, -NH), 7.56 (d, J=1.9 Hz, 1H, ArH), 7.24 (d, J=1.9
Hz, 1H, ArH), 7.21 — 7.10 (m, 5H, ArH), 7.01 — 6.95 (m,
1H, ArH), 5.08 (t, J = 8.0 Hz, 1H, -CHy), 4.99 (dd, J = 12.4,
8.0 Hz, 1H, -CHy), 4.88 (dd, J =12.3, 8.0 Hz, 1H, -CH,CH),
2.32 (s, 3H, -CH3). BC{*H} NMR (100 MHz, CDCls):
3C{*H} NMR (100 MHz, CDCls) 6 137.5, 135.7, 135.1,
129.8, 127.9, 127.6, 125.5, 122.8, 121.4, 114.1, 113.2,
113.0, 79.6, 41.0, 21.1. HRMS (ESI) m/z calcd for [M+H]*
C17H16BrN>0O, 358.0395; observed 359.037.

NO,

3h!: Red solid. Rf = 0.37 (15% Ethyl acetate/Petroleum
ether). *H NMR (400 MHz, CDCls) & 7.85 (s, 1H, -NH), 7.36
(d, 3= 7.9 Hz, 1H, ArH), 7.21 — 7.16 (m, 3H, ArH), 7.11 —
7.06 (m, 3H, ArH), 7.03 — 6.98 (m, 1H, ArH), 5.18 (dd, J =
10.0, 5.9 Hz, 1H, -CH,), 5.15—5.10 (m, 1H, -CH>), 5.07 (dd,
J =10.0, 8.0 Hz, 1H, -CH,CH), 2.31 (s, 3H, -CH3), 2.28 (s,
3H, -CHs). 3C{*H} NMR (100 MHz, CDCls) 5136.8, 136.5,
135.4, 132.9, 1295, 127.2, 126.9, 121.3, 119.7, 118.7,
110.8, 108.9, 78.7, 40.1, 21.0, 12.0. HRMS (ESI) m/z calcd
for [M+H]" C1sH1sN,0, 295.1447, found 295.1460.

NO,

\

o
(Y| -
=

3i: Red sticky mass. R = 0.35 (15% Ethyl acetate/Petroleum
ether). *H NMR (400 MHz, CDCls) & 8.05 (s, 1H, -NH), 7.25
—7.17 (m, 3H, ArH), 7.16 — 7.07 (m, 2H, ArH), 7.00 — 6.90
(m, 1H, ArH), 6.87 (d, J = 8.4 Hz, 2H, ArH), 5.11 (t, J = 8.0
Hz, 1H, -CH,), 5.01 (dd, J = 12.3, 7.5 Hz, 1H, -CH,), 4.90
(dd, J = 12.3, 8.5 Hz, 1H, -CH:CH), 3.80 (s, 3H, -OCHs),
2.32 (s, 3H, -CHs). *C{*H} NMR (100 MHz, CDCls) &
154.1, 137.2, 136.1, 131.6, 129.6, 127.7, 126.6, 122.3,
114.1, 112.6, 112.2, 100.8, 79.6, 55.9, 41.2, 21.1. HRMS
(ESI) m/z calcd for [M+H]* CigH19N2O3 311.1396, found
311.1422.
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J

NO,

—Z

3j*2: Brown solid. Rf = 0.37 (15% Ethyl acetate/Petroleum
ether). *H NMR (400 MHz, CDCl3) & 7.45 (d, J = 8.0 Hz,
1H, ArH), 7.27 (d, J = 8.2 Hz, 1H, ArH), 7.23 - 7.18 (m, 3H,
ArH), 7.11 (d, J = 7.9 Hz, 2H, ArH), 7.06 (t, J = 8.0 Hz, 1H,
ArH), 6.83 (s, 1H, ArH), 5.13 (t, J = 8.0 Hz, 1H, -CH), 5.00
(dd, J = 12.4, 7.5 Hz, 1H, -CH,), 4.88 (dd, J = 12.4, 8.6 Hz,
1H, -CH.CH), 3.69 (s, 3H, -NCH3), 2.29 (s, 3H, -CH).
13C{'H} NMR (100 MHz, CDCls) & 137.3, 137.2, 136.4,
129.6, 127.6, 126.6, 126.4, 122.2, 119.5, 119.0, 113.0,
109.6, 79.7, 41.2, 32.9, 21.1. HRMS (ESI) m/z calcd for
[M+H]* C1gH19N20O2 295.1447, found 295.1425.

O

8

NO,

Y%

Iz

3k Red solid. Rf = 0.38 (15% Ethyl acetate/Petroleum
ether). *H NMR (400 MHz, CDCls) § 8.11 (s, 1H, -NH), 7.44
(d,J=7.9Hz, 1H, ArH), 7.37 (d, J =8.2 Hz, 1H, ArH), 7.26
—7.17 (m, 3H, ArH), 7.10 — 7.02 (m, 2H, ArH), 6.87 — 6.83
(m, 2H, ArH), 5.14 (t, J = 7.9 Hz, 1H, -CH,), 5.05 (dd, J =
12.3, 7.5 Hz, 1H, -CH,), 4.90 (dd, J = 12.2, 8.4 Hz, 1H, -
CH,CH), 3.77 (s, 3H, -OCHs). “C{*H} NMR (100 MHz,
CDCls) 6 158.9, 136.5, 131.7, 128.8, 126.1, 122.7, 121.4,
120.0, 119.0, 114.8, 114.3, 111.4, 79.8, 55.3, 40.9. HRMS
(ESI) m/z caled for [M+H]* C17H17N2O3 297.1239, found
297.1221.

Br NO,

31%*: Orange solid. Rt = 0.34 (15% Ethyl acetate/Petroleum
ether). *H NMR (400 MHz, CDCls) § 8.15 (s, 1H, -NH), 7.57
—7.46 (m, 1H, ArH), 7.26 — 7.17 (m, 4H, ArH), 7.05 (d, J =
1.7 Hz, 1H, ArH), 6.93 - 6.76 (m, 2H, ArH), 5.07 (t, J=7.9
Hz, 1H, -CHy), 4.99 (dd, J = 12.2, 7.9 Hz, 1H, -CH,), 4.87
(dd, J = 12.2, 7.9 Hz, 1H, -CH.CH), 3.78 (s, 3H, -OCHb).
BC{!H} NMR (100 MHz, CDCls) & 159.0, 135.1, 130.7,
128.7, 127.9, 125.7, 122.6, 121.6, 114.5, 114.4, 113.3,
112.8, 79.6, 55.3, 40.6. HRMS (ESI) m/z calcd for [M+Na]*
C17H15BrN>OsNa 397.0164, found 397.0198.

O
e
Iz 7

NO,

3m®™: Red sticky mass. R = 0.36 (15% Ethyl
acetate/Petroleum ether). *H NMR (400 MHz, CDCl3)  7.88
(s, 1H, -NH), 7.36 (d, J = 7.9 Hz, 1H, ArH), 7.27 - 7.22 (m,
3H, ArH), 7.13 — 7.07 (m, 1H, ArH), 7.02 (m, 1H, ArH),
6.86 — 6.78 (m, 2H, ArH), 5.21 — 5.04 (m, 3H, -CHy, -
CH.CH), 3.76 (s, 3H, -OCHs), 2.37 (s, 3H, -CHs). ®C{*H}
NMR (100 MHz, CDCls) 6 158.5, 135.4, 132.7, 131.5,
128.4,126.9,121.3,119.7,118.7, 114.1, 110.7, 109.1, 78.9,
55.3, 39.8, 12.1. HRMS (ESI) m/z calcd for [M+H]*
Ci1sH19N205 311.1396, found 311.1392.
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3n®:  Light pink solid. Rf = 0.37 (15% Ethyl
acetate/Petroleum ether). *H NMR (400 MHz, CDCl3) § 7.99
(s, 1H, -NH), 7.28 — 7.18 (m, 3H, ArH), 6.99 — 6.95 (m, 1H,
ArH), 6.89 — 6.79 (m, 4H, ArH), 5.11 — 4.98 (m, 2H, -CH,),
4.88 (dd, J = 12.1, 8.3 Hz, 1H, -CH,CH), 3.77 (d, J = 2.4
Hz, 6H, -OCHs;). BC{*H} NMR (100 MHz, CDCls) § 158.9,
154.2, 131.6, 131.1, 128.8, 126.6, 122.2, 114.4, 114.3,
112.7,112.1,100.9, 79.7, 55.9, 55.3, 40.9. HRMS (ESI) m/z
calcd for [M+H]* C1sH19N204 327.1345, found 327.1366.

/
o
N
H
/
(0]
NO,

30'®: Brown solid. Rs = 0.36 (15% Ethyl acetate/Petroleum
ether). 'H NMR (400 MHz, CDCl3) § 7.42 (m, 1H, ArH),
7.31 - 7.15 (m, 4H, ArH), 7.05 (m, 1H, ArH), 6.85 — 6.80
(m, 3H, ArH), 5.10 (t, J = 8.0 Hz, 1H, -CH,), 4.99 (dd, J =
12.3, 7.4 Hz, 1H, -CH,), 4.85 (dd, J = 12.3, 8.6 Hz, 1H, -
CH.CH), 3.73 (s, 3H, -OCHj), 3.69 (s, 3H, -CHs). *C{*H}
NMR (100 MHz, CDCls) 6 158.9, 137.4, 131.4, 128.9,
126.6, 126.3, 122.2,119.5,119.1, 114.3, 113.2, 109.6, 79.8,
55.3, 40.9, 32.8. HRMS (ESI) m/z calcd for [M+H]*
C18H19N203 311.1396, found 311.1392.
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Figure S68: *H NMR spectrum of 3a recorded in CDCls.
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Figure S69: *C{*H} NMR spectrum of 3a recorded in CDCls.
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Figure S70: HRMS (ESI) spectrum of 3a.
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Figure S71: *H NMR spectrum of 3b recorded in CDCls.
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Figure S72: *C{*H} NMR spectrum of 3b recorded in CDCls.
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Figure S73: HRMS (ESI) spectrum of 3b.
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Figure S74: 'H NMR spectrum of 3c recorded in CDCls.
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Figure S75: 3C{*H} NMR spectrum of 3c recorded in CDCls.
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Figure S78: *C{*H} NMR spectrum of 3d recorded in CDCls.
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Figure S79: HRMS (ESI) spectrum of 3d.
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Figure S80: 'H NMR spectrum of 3e recorded in CDCls.
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Figure S81: 3C{*H} NMR spectrum of 3e recorded in CDCls.
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Figure S83: *H NMR spectrum of 3f recorded in CDCls.
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Figure S84: *C{*H} NMR spectrum of 3f recorded in CDCls.
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Figure S85: HRMS (ESI) spectrum of 3f.
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Figure S86: *H NMR spectrum of 3g recorded in CDCls.
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Figure S87: ¥C{*H} NMR spectrum of 3g recorded in CDCls.

Page | 62



HPN-DB-7_3-5-22

IIT(ISM).DHANBAD

03-May-2022
Central Research Facility, HRMS 17:53:53
HPN-DB-7_3-5-22_re 25 (0.44( TOF MS ES+
359.0370 2.18e3
100+
[M+H]"
Br. NO,
361.0263 \
N
H
=l
364.2683
350.2544
358.0176)
364.7794
392.2338
[350.2735
372.2532 3;92.7237
[364.8028 ( .
3491880 2501858 3782007 383.1037 387.6211 397_514§ 400.2235 410.7711
N :
369.2428] 376.7540.. 406.2068\407‘7323
| ‘ I I
o | | ! I i
345 350 355 360 365 370 375 380 385 390 395 400 405 410
Iﬂl\lﬂNNNGOI\GmBI\WlﬂMMHMﬂIDG\EGVNF!MI\\BS - 0
AMEOAMNANNNAAE090909 QAN A=A -H000Q mna
ARARARARANARARARARAARAARANRAARRARRMROOOLLWINVNWNAWMINDWNG N NN
Y e e —— N/
NO,
‘ N
H
i i
1t
I
' D OO
T & AT A
o NNO O mwo N
o mo < < omo -
- LR e o5
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 35 3.0 2.5 2.0 15 1.0 0.5 0.0
Chemical shift sEm)

Figure S89: 'H NMR spectrum of 3h recorded in CDCls.
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Figure S90: *C{*H} NMR spectrum of 3h recorded in CDCls.

HPN-DB-BNS-12-R_re IIT(ISM).DHANBAD 28-Feb-2022

Central Research Facility, HRMS 12:44:22
HPN-DB-BNS-12-R_re 27 (0.260) 1. TOF MSES+
100- 2341280 1.29e8

[M+H]+ ERRDAA el AN O

N
N
H

363.1870

0oy i

200 300 400 so0 600 | 70800 | 00 1000 1100 | 1200 1300 | 1400

Figure S91: HRMS (ESI) spectrum of 3h.
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Figure S93: *C{*H} NMR spectrum of 3i recorded in CDCls.
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Figure S95: *H NMR spectrum of 3j recorded in CDCls.
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Figure S97: HRMS (ESI) spectrum of 3j.
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Figure S98: *H NMR spectrum of 3k recorded in CDCls.
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Figure S99: *C{*H} NMR spectrum of 3k recorded in CDCls.

Page | 68



HPN-DB-BNS-10-R IIT(ISM).DHANBAD 28-Feb-2022
Central Research Facility, HRMS 17:17:32
HPN-DB-BNS-10-R 12 (0.13)) 1: TOF MS ES+
100 297.1221 277¢6
+
236.1081 [M+H] - O
tin s fal vl o 0 109 s mase] O
Dia ; CEZ  Formuls
§ 81 105 CliH R os
NO,
L
N
H
=]
[298.1267
508.9683
Db b b G
200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900
Figure S100: HRMS (ESI) spectrum of 3k.
AFRTERRAINAIRRAREEE 2853838858583 RRER
ARRNNRNRRRRRRRRRRANSS S 000 frSs s mMoim /
e g e NS o
L)
N
H
iy
]
-, Jdo I
T R L f
) T HNO Ca-2) -]
a anoan e R B} b
S e =R-X-} o
T T y T T T T T T T y T T T T T T
9.0 85 8.0 7.5 7.0 6.5 6.0 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 0.0 -0f
Chemical shift (ppm)

Figure S101: *H NMR spectrum of 3l recorded in CDCls.
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Figure S102: 3C{*H} NMR spectrum of 3l recorded in CDCls.
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Figure S103: HRMS (ESI) spectrum of 3I.
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Figure S104: *H NMR spectrum of 3m recorded in CDCls.
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Figure S105: 3C{*H} NMR spectrum of 3m recorded in CDCls.
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Figure S107: *H NMR spectrum of 3n recorded in CDCls.
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Figure S109: HRMS (ESI) spectrum of 3n.
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Figure S110: *H NMR spectrum of 30 recorded in CDCls.
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Figure S111: *C{*H} NMR spectrum of 30 recorded in CDCls.
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Figure S112: HRMS (ESI) spectrum of 3o.
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