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General Information: All the reactions were performed using pre-dried glassware and screw-
cap vials. All the solvents and reagents were obtained from Merck, Sigma-Aldrich and Avra and
used without further drying or fresh distillation unless otherwise mentioned. The indoles and
indole carbaldehydes were obtained from commercial sources and used without further
purification. All the corresponding acrylates, protected and unprotected, are synthesized following
the procedures given on the next page. Reactions were monitored by thin layer chromatography
(TLC) on Merck pre-coated silica gel 60 F2s4 aluminium sheets with detection under UV light at
254 nm and an ethanolic solution of anisaldehyde is used as stain. Products were purified by
column chromatography carried out on Avra silica gel (100-200 mesh or 230—400 mesh) packing
using ethyl acetate and hexane as a solvent medium. The reported yields of isolated compounds
are estimated to be >95% pure as determined by 'H NMR and '*C NMR. NMR spectra were
recorded on Bruker High Performance Digital FT-NMR (Model: AVANCE III HD, Ascend TM
WB, 500 MHz Equipment control: Topspin 3.2 Features (Standard operating procedure) and
Bruker ALPHA (Eco-ATR) spectrometer and calibrated using deuterated solvents 'H NMR [6H =
7.26 (CDCls) and 6H = 2.50 (DMSO-dg)] and '3C deuterated solvent for 1*C {1H} NMR [4C =
77.00 (CDCI3) and 0C = 39.52 £+ 0.06 (DMSO-dp)] as a solvent and TMS as an internal reference
at 298 K. The following abbreviations were used to explain the multiplicities: s = singlet, d =
doublet, t = triplet, q = quartet, h = heptet, dd = doublet of doublet, ddd = doublet of a doublet of
a doublet, dt = doublet of a triplet, m = multiplet, br = broad, ap = apparent.

Single Crystal X-Ray diffraction data was recorded with Bruker Smart Apex Single Crystal-XRD
at 100 K. "H and '*C NMR spectra were recorded on a Bruker High-Performance Digital 500 MHz
FT-NMR, in CDCl; solvent and tetramethylsilane was used as a reference for the chemical shift.
FTIR spectra were recorded on a Bruker Vertex, 70V PMAS50 spectrometer using MeOH or CHCl3
as solvent /KBr Pellet. Elemental analysis was carried out on a model- UNICUBE, Elementar
Analysensysteme GmbH, Germany. The HRMS data were collected using a 6545 LC/Q-TOF
HRMS. Melting point was recorded on a SHIVAKI SI-6002. Melting points of all the synthesized

compounds were determined in open capillary tube.

S3



General procedure

A- Synthesis and characterization of indole acrylates (standard Wittig protocol):

(o) OEt

PPh;CHCOOEt

N X
Ri N CHCly, t, 6h - 12h R~ N\
To the magnetically stirred solution of indole-carbaldehyde (1equivalent) in anhydrous CH>Clo,
PPhs;CHCOOEt (1.5 equivalent) was added. The reaction was continued for 6h-18h and monitored
by TLC, after completion of reaction solvent was evaporated and purification of the residue on

silica gel column using EtOAc: hexane (1.5:8.5) as eluent gave the corresponding ester.

Synthesis and characterization of starting materials:
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Synthesis of ethyl (E)-3-(1H-indol-3-yl)acrylate (1a)

o The compound was prepared according to general procedure-A, using 1H-
_ o8 indole-3-carbaldehyde (0.2 g, 1.37 mmol, 1 eq.) and PPhsCHCOOEt (0.71
N\ g, 2.06 mmol, 1.5 eq), in 4 mL DCM to afford ethyl E-3-(1H-indol-3-
”1 ylacrylate. After 8 h, purification by column chromatography (15% ethyl
a

acetate in hexane) gave 1a as a white solid (0.25g, 87%); Rf (EtOAc/ hexane
1:3)=0.5.

mp: 176-178 °C; FT-IR (neat): vma/cm™': 3270, 1685, 1578, 1479, 1230, 760; 'H NMR (500
MHz, CDCL); 8 8.63 (s, 1H), 7.84 (dd, J = 12.1, 3.8 Hz, 2H), 7.36 (d, J= 2.6 Hz, 1H), 7.34 — 7.30
(m, 1H), 7.22 — 7.15 (m, 2H), 6.39 (d, J = 16.0 Hz, 1H), 4.20 (q, J = 7.1 Hz, 2H), 1.28 (t, J= 7.1
Hz, 3H). BC{'H} NMR (126 MHz, CDCls); ¢ 168.4, 138.3, 137.1, 128.9, 125.3, 123.3, 121.5,
120.5, 113.5, 113.4, 111.8, 60.1, 14.4; HRMS-ESI (m/z): Caled for C13H;sNO, [M + H]'
216.1019; found 216.1019.

Synthesis of ethyl (E)-3-(5-methoxy-1H-indol-3-yl)acrylate (1b)

o The compound was prepared according to general procedure-A, using
B oFt 5-methoxy-1H-indole-3-carbaldehyde (0.2 g, 1.14 mmol, leq.) and
MeO N PPh;CHCOOEt (0.59g, 1.71 mmol, 1.5 eq), in 4 mL DCM to afford
N ethyl E-3-(5-methoxy-1H-indol-3-yl)acrylate. After 12 h, purification
1b

by column chromatography (18% ethyl acetate in hexane) gave 1b as a
creamy white solid (0.24g, 84%); Rf (EtOAc/ hexane 1:2) =0.5.

mp: 182-184 °C; FT-IR (neat): vmax/cm™: 3257, 2374, 1680, 1612, 1570, 1430, 1230, 770; 'H
NMR (500 MHz, CDCl3); 6 8.94 (s, 1H), 7.94 (d, J=16.0 Hz, 1H), 7.46 (d, J=2.8 Hz, 1H), 7.34
(d, J=2.2 Hz, 1H), 7.32 (d, /= 8.8 Hz, 1H), 6.94 (dd, J= 8.8, 2.3 Hz, 1H), 6.41 (d, /= 16.0 Hz,
1H), 4.32 (q, J = 7.1 Hz, 2H), 3.90 (s, 3H), 1.39 (t, J = 7.1 Hz, 3H). ¥C{!H} NMR (126 MHz,
CDCl); 0 168.6, 155.4, 138.5, 132.1, 129.4, 125.9, 113.2, 113.2, 112.6, 112.4, 102.5, 60.2, 56.0,
14.4. HRMS-ESI (m/z): Calcd for C14HisNO3 [M + H]" 246.1125; found 246.1128.
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Synthesis of ethyl (E)-3-(5-nitro-1H-indol-3-yl)acrylate (1¢)

O ot The compound was prepared according to general procedure-A, using 5-
_ nitro-1H-indole-3-carbaldehyde (0.2 g, 1.05 mmol, 1 eq.) and
ON N PPhsCHCOOE (0.54 g, 1.57 mmol, 1.5 eq), in 4 mL DCM to afford
N ethyl E-3-(5-nitro-1H-indol-3-yl)acrylate. After 8 h, purification by
1c

column chromatography (30% ethyl acetate in hexane) gave lc as a

yellow solid (0.22g, 89%); Rf (EtOAc/ hexane 2:3) = 0.5.

mp: 190-192 °C; FT-IR (neat): vmax/cm™: 3390, 2962, 1720, 1640, 1570, 1474, 1230, 770; 'H
NMR (500 MHz, CDCI3 + DMSO-dp); 6 11.18 (s, 1H), 8.78 (d, J=2.0 Hz, 1H), 8.10 (dd, J=9.0,
2.1 Hz, 1H), 7.86 (d, J=16.1 Hz, 1H), 7.60 (s, 1H), 7.46 (d, J=9.0 Hz, 1H), 6.45 (d, /= 16.1 Hz,
1H), 4.26 (q,J=7.1 Hz, 2H), 1.35 (t,J= 7.1 Hz, 3H). BC{'H} NMR (126 MHz, CDCl; + DMSO-
ds); 0 166.8, 141.4, 139.6, 135.7 130.7, 123.7, 117.2, 116.1, 113.7, 113.7, 111.2, 59.3, 13.4.
HRMS-ESI (m/z): Calcd for C13H12N204 [M + H]" 261.0870; found 261.0879.

Synthesis of ethyl (E)-3-(5-cyano-1H-indol-3-yl)acrylate (1d)

The compound was prepared according to general procedure-A, using
OEt 3-formyl-1H-indole-5-carbonitrile (0.2 g, 1.17 mmol, 1 eq.) and
NC PPh;CHCOOEt (0.61 g, 1.76 mmol, 1.5 eq), in 4 mL DCM to afford

ethyl E-3-(5-cyano-1H-indol-3-yl)acrylate. After 9 h, purification by

ez

1

column chromatography (35% ethyl acetate in hexane) gave 1d as a pale

greenish solid (0.25g, 89%); Rf (EtOAc/ hexane 2:3) =0.5.

mp: 160-162 °C; FT-IR (neat): vmax/cm™': 3494, 2962, 2376, 1720, 1512, 1232, 770, 688; "H NMR
(500 MHz, CDCl3 + DMSO-ds); 6 11.23 (s, 1H), 8.15 (s, 1H), 7.81 (d, J=16.1 Hz, 1H), 7.54 (d,
J=1.8 Hz, 1H), 7.45 (d, /= 8.4 Hz, 1H), 7.39 (d, /= 8.4 Hz, 1H), 6.34 (d, /= 16.0 Hz, 1H), 4.21
(g, J = 7.1 Hz, 2H), 1.30 (t, J = 7.1 Hz, 3H). BC{'H} NMR (126 MHz, CDCl3 + DMSO-ds); &
166.8, 138.3, 136.1, 130.1, 124.4(X2C), 124.1, 119.4, 113.2, 112.2, 112.1, 102.8, 59.2, 13.4.
HRMS-ESI (m/z): Calcd for C14H12N202 [M + H]" 241.0972; found 241 .0970
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Synthesis of ethyl (E)-3-(5-bromo-1H-indol-3-yl)acrylate (1e)

The compound was prepared according to general procedure-A, using

OEt | 5_bromo-1H-indole-3-carbaldehyde (0.2 g, 0.089 mmol, 1 eq.) and
Br PPh;CHCOOEt (0.46 g, 1.33 mmol, 1.5 eq), in 4 mL DCM to afford
ethyl E-3-(5-bromo-1H-indol-3-yl)acrylate. After 12 h, purification by

© ITZ _

1

column chromatography (25% ethyl acetate in hexane) gave le as a

creamy white solid (0.22g, 84%); Rf (EtOAc/ hexane 2:3) =0.5.

mp: 120-122 °C; FT-IR (neat): vma/cm': 3450, 2977, 2374, 1720, 1619, 1240, 757; 'H NMR
(500 MHz, CDCls); 5 8.73 (s, 1H), 8.06 (d, J = 1.6 Hz, 1H), 7.87 (d, J = 16.0 Hz, 1H), 7.48 (d, J
=2.5Hz, 1H), 7.39 (d, J = 1.8 Hz, 1H), 7.37 (d, J = 1.8 Hz, 1H), 6.43 (d, J = 16.0 Hz, 1H), 4.31
(q,J = 7.1 Hz, 2H), 1.39 (t, J = 7.1 Hz, 3H). ®C{'H} NMR (126 MHz, CDCls); 6 168.1, 137.4,
135.6,129.4, 126.9, 126.2, 123.1, 114.9, 114.1, 113.2, 113.1, 60.3, 14.4. HRMS-ESI (m/z): Calced
for C13H1BINO, [M + H]* 294.0124; found 294.0122.

Synthesis of ethyl (E)-3-(6-bromo-1H-indol-3-yl)acrylate (1f)

The compound was prepared according to general procedure-A, using 6-
bromo-1H-indole-3-carbaldehyde (0.2 g, 0.089 mmol, 1 eq.) and
PPh;CHCOOEt (0.46 g, 1.33 mmol, 1.5 eq), in 4 mL DCM to afford
ethyl E-3-(6-bromo-1H-indol-3-yl)acrylate. After 12 h, purification by

OEt

Br

- IZ

! column chromatography (25-30% ethyl acetate in hexane) gave 1f as a

creamy white solid (0.23g, 87%); Rf (EtOAc/ hexane 2:3) =0.5.

mp: 135-137 °C; FT-IR (neat): vmax/cm™: 3230, 2945, 2275, 1715, 1680, 1250, 752; '"H NMR
(500 MHz, CDCls); 0 8.90 (s, 1H), 7.78 (d, J = 16.0 Hz, 1H), 7.67 (d, J = 8.5 Hz, 1H), 7.47 (d, J
= 1.3 Hz, 1H), 7.34 (d, J=2.5 Hz, 1H), 7.25 (dd, /= 8.5, 1.5 Hz, 1H), 6.33 (d, /= 16.0 Hz, 1H),
4.20 (q, J = 7.1 Hz, 2H), 1.28 (t, J = 7.1 Hz, 3H). BC{'H} NMR (126 MHz, CDCls); J 168.2,
137.9,137.7,129.2,124.6,124.2,121.5,116.7, 114.8, 113.9, 113.5, 60.3, 14.4. HRMS-ESI (m/z):
Calcd for Ci3H2BrNO: [M + H]' 294.0124; found 294.0125.
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Synthesis of ethyl (E)-3-(2-methyl-1H-indol-3-yl)acrylate (1g)

The compound was prepared according to general procedure-A, using 2-

o)
OEt
_ methyl-1H-indole-3-carbaldehyde (0.2 g, 1.22 mmol, 1 eq.) and
N\ e PPh3sCHCOOEt (0.65 g, 1.89 mmol, 1.5 eq), in 4 mL DCM to afford ethyl
N E-3-(2-methyl-1H-indol-3-yl)acrylate. After 12 h, purification by column
19

chromatography (15% ethyl acetate in hexane) gave 1g as a pale brown solid

(0.23g, 87%); Rf (EtOAc/ hexane 1:3) = 0.5.

mp: 128-130 °C; FT-IR (neat): vmax/cm™: 3367, 2928, 2366, 2372, 1699, 1250; '"H NMR (500
MHz, CDCls); 6 8.57 (s, 1H), 7.99 (d, J = 15.9 Hz, 1H), 7.88 (d, J= 5.0 Hz, 1H), 7.36 — 7.33 (m,
1H), 7.25 - 7.21 (m, 2H), 6.47 (d, J= 15.9 Hz, 1H), 4.32 (q, J = 7.1 Hz, 2H), 2.55 (s, 3H), 1.40 (t,
J=17.1 Hz, 3H). BC{'H} NMR (126 MHz, CDCls); 5 168.8, 140.1, 137.6, 135.7, 126.3, 122.4,
121.4, 120.0, 112.0, 110.9, 109.6, 60.1, 14.51, 12.3. HRMS-ESI (m/z): Calcd for C14H;sNO, [M
+H]" 230.1176; found 230.1175.

B- Synthesis and characterization of protected indole acrylates :

OEt OEt

NaH, R2X

0 °C-rt, ACN

To the magnetically stirred solution of indole-ester (1equiv) in anhydrous ACN, slowly add NaH
(1.5 equivalent) at 0°C followed by addition of second reacting partner (alkyl, aryl, allyl, benzyl,
propargyl halides, 1.2 equivalents). The reaction was continued to stirred at room temperature for
3-4h and monitored by TLC, after completion of reaction solvent was evaporated and purification
of the residue on silica gel column using EtOAc (15-40%) as eluent gave the corresponding

protected ester.
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Synthesis of ethyl (E)-3-(1-methyl-1H-indol-3-yl)acrylate (1h)

o The compound was prepared according to general procedure-B, using ethyl
%% | (B)-3-(1H-indol-3-yl)acrylate 1a (0.1 g, 0.464 mmol, 1 eq.), NaH (0.022 g,
N 0.92 mmol, 2 eq.) at 0°C and Mel (0.079 g, 0.55 mmol, 1.2 eq.) room
N temperature in 2 mL ACN affording ethyl (E)-3-(1-methyl-1H-indol-3-
:VIhe yl)acrylate. After 3 h, purification by column chromatography (13% ethyl

acetate in hexane) gave 1h as a white solid (0.104g, 98%); Rf (EtOAc/
hexane 1:3) =0.5.

mp: 156-158 °C; FT-IR (neat): vma/cm’™: 3365, 3033, 2374, 1684, 1230, 1166, 765; '"H NMR
(500 MHz, CDCL3); 6 7.95 (d, J= 7.9 Hz, 1H), 7.92 (d, J = 16.0 Hz, 1H), 7.37 (d, J= 7.9 Hz, 1H),
7.35-7.32 (m, 2H), 7.31 — 7.26 (m, 1H), 6.45 (d, J= 15.9 Hz, 1H), 4.30 (g, /= 7.1 Hz, 2H), 3.81
(s, 3H), 1.38 (t, J = 7.5, 6.7 Hz, 3H). ®C{'H} NMR (126 MHz, CDCL3); J 168.3, 138.0, 137.9,
133.1, 126.0, 122.9, 121.2, 120.6, 112.6, 112.1, 109.9, 60.0, 33.1, 14.5. HRMS-ESI (m/2): Calcd
for C14H1sNO, [M + H]* 230.1176; found 230.1175.

Synthesis of ethyl (E)-3-(1-ethyl-1H-indol-3-yl)acrylate (1i)

The compound was prepared according to general procedure-B, using ethyl

/0 OFt (E)-3-(1H-indol-3-yl)acrylate 1a (0.1 g, 0.464 mmol, 1 eq.), NaH (0.022 g,
N 0.92 mmol, 2 eq.) at 0°C and EtI (0.087 g, 0.55 mmol, 1.2 eq.) room
N temperature in 2 mL ACN affording ethyl (E)-3-(1-ethyl-1H-indol-3-
I1E.t yl)acrylate. After 2.5 h, purification by column chromatography (15% ethyl

acetate in hexane) gave 1i as a white solid (0.109g, 97%); Rf (EtOAc/
hexane 1:3) =0.5.

Mp: 146-148 °C; FT-IR (neat): vmax/cm™’: 3230, 2370, 1716, 1669, 1583, 1232, 763; '"H NMR
(500 MHz, CDCls); 0 7.98 — 7.94 (m, 1H), 7.93 (s, 1H), 7.41 (s, 1H), 7.39 (d, /= 8.3 Hz, 1H), 7.35
—7.31 (m, 1H), 7.30 — 7.26 (m, 1H), 6.46 (d, J=15.9 Hz, 1H), 4.31 (q,J= 7.1 Hz, 2H), 4.17 (q, J
=7.3 Hz, 2H), 1.50 (t,J=7.3 Hz, 3H), 1.39 (t, J= 7.1 Hz, 3H). BC{'H} NMR (126 MHz, CDCl3);
0168.3,138.1,137.1,131.4,126.2,122.8,121.2,120.7,112.4,112.1, 110.0, 60.0, 41.3, 15.2, 14.5.
HRMS-ESI (m/z): Calcd for CisHi7NO> [M + H]" 244.1332; found 244.1333.
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Synthesis of ethyl (E)-3-(1-benzyl-1H-indol-3-yl)acrylate (1j)

The compound was prepared according to general procedure-B, using ethyl

(E)-3-(1H-indol-3-yl)acrylate 1a (0.1 g, 0.464 mmol, 1 eq.), NaH (0.022 g,

OEt

N\ 0.92 mmol, 2 eq.) at 0°C and benzylchloride (0.07 g, 0.92 mmol, 1.2 eq.)
N room temperature in 2 mL ACN affording ethyl (E)-3-(1-benzyl-1H-indol-
d 3-yl)acrylate. After 3 h, purification by column chromatography (12% ethyl

1] acetate in hexane) gave 1j as a white solid (0.109g, 97%); Rf (EtOAc/
hexane 1:2) =0.5.

mp: 136-138 °C; FT-IR (neat): vmax/cm’': 3368, 3023, 2374, 1706, 1230, 1154, 763; "TH NMR
(500 MHz, CDCl3); 0 7.98 — 7.95 (m, 1H), 7.92 (d, J = 16.0 Hz, 1H), 7.43 (s, 1H), 7.36 — 7.34 (m,
2H), 7.32 (s, 1H), 7.29 (d, J = 1.8 Hz, 2H), 7.28 — 7.26 (m, 1H), 7.21 — 7.14 (m, 2H), 6.46 (d, J =
16.0 Hz, 1H), 5.35 (s, 2H), 4.29 (q, /= 7.1 Hz, 2H), 1.37 (t, J= 7.1 Hz, 3H). BC{'H} NMR (126
MHz, CDCls); 6 168.2,137.8, 137.6, 136.1, 132.3, 128.9, 128.0, 126.9, 126.3, 123.1, 121.4, 120.7,
113.12, 112.7, 110.4, 60.0, 50.4, 14.4. HRMS-ESI (m/z): Calcd for Co0H19NO> [M] 305.1416;
found 305.1569.

Synthesis of ethyl (E)-3-(1-allyl-1H-indol-3-yl)acrylate (1k)

The compound was prepared according to general procedure-B, using ethyl

)
B OFt (E)-3-(1H-indol-3-yl)acrylate 1a (0.1 g, 0.464 mmol, 1 eq.), NaH (0.022 g,
N 0.92 mmol, 2 eq.) at 0°C and allyl bromide (0.067 g, 0.55 mmol, 1.2 eq.)
\; room temperature in 2 mL ACN affording ethyl (E)-3-(1-allyl-1H-indol-
1K 3-yDacrylate. After 2.5 h, purification by column chromatography (10%

ethyl acetate in hexane) gave 1k as a white solid (0.107 g, 91%); Rf
(EtOAc/ hexane 1:3) = 0.5.

mp: 145-147°C; FT-IR (neat): vm/om™': 3270, 2978, 2970, 1665, 1630, 1517, 1479, 1230, 760;
H NMR (500 MHz, CDCL); 8 7.98 — 7.90 (m, 2H), 7.42 (s, 1H), 7.38 (d, J = 7.9 Hz, 1H), 7.35 -
7.31 (m, 1H), 7.31 —7.26 (m, 1H), 6.46 (d, J= 15.9 Hz, 1H), 6.07 — 5.97 (m, 1H), 5.29 (d, /= 10.2
Hz, 1H), 5.18 (d, J = 17.1 Hz, 1H), 4.76 (d, J = 5.3 Hz, 2H), 4.30 (q, J = 7.1 Hz, 2H), 1.38 (t, J =
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7.1 Hz, 3H). BC{'H} NMR (126 MHz, CDCl3); 6 168.3, 137.9, 137.4, 132.4, 132.0, 126.2, 122.9,
121.3,120.7,118.2, 112.9, 112.5, 110.3, 60.0, 49.0, 14.4. HRMS-ESI (m/z): Caled for C16H7NO,
[M+Na]" 279.1230; found 279.1294.

3.5 Synthesis of ethyl (E)-3-(5-methoxy-1-methyl-1H-indol-3-yl)acrylate (11)

O o The compound was prepared according to general procedure-B, using
_ ethyl (E)-3-(5-methoxy-1H-indol-3-yl)acrylate 1b (0.1 g, 0.407 mmol, 1

N\ eq.), NaH (0.019 g, 0.815 mmol, 2 eq.) at 0°C and Mel (0.069 g, 0.48
N
Me

MeO

mmol, 1.2 eq.) room temperature in 2 mL ACN affording ethyl (E)-3-(5-

1l methoxy-1-methyl-1H-indol-3-yl)acrylate. After 2.5 h, purification by

column chromatography (15% ethyl acetate in hexane) gave 11 as a white solid (0.098 g, 93%); Rf
(EtOAc/ hexane 1:2) = 0.5.

mp: 177-179 °C; FT-IR (neat): vmax/cm™': 3256, 2924, 1686, 1620, 1485, 1366, 1274, 757; 'H
NMR (500 MHz, CDCls); 6 7.90 (d, J = 15.9 Hz, 1H), 7.35 (s, 1H), 7.32 (s, 1H), 7.25 (d, J = 8.9
Hz, 1H), 6.98 (dd, J = 8.9, 2.2 Hz, 1H), 6.34 (d, J = 15.9 Hz, 1H), 4.30 (g, J = 7.1 Hz, 2H), 3.93
(s, 3H), 3.79 (s, 3H), 1.38 (t, J = 7.1 Hz, 3H). BC{'H} NMR (126 MHz, CDCL3); J 168.4, 155.4,
138.0, 133.2, 133.2, 126.6, 112.8, 111.8, 111.6, 110.7, 102.6, 60.0, 56.0, 33.3, 14.5. HRMS-ESI
(m/z): Caled for C1sH17NO3 [M + H]* 260.1281; found 260.1284.

Synthesis of ethyl (E)-3-(1-ethyl-5-methoxy-1H-indol-3-yl)acrylate (1m)

O o The compound was prepared according to general procedure-B, using
_ ethyl (E)-3-(5-methoxy-1H-indol-3-yl)acrylate 1b (0.1 g, 0.407 mmol, 1
N\ eq.), NaH (0.019 g, 0.815 mmol, 2 eq.) at 0°C and ethyl iodide (0.076 g,

N
Et
im 3-(1-ethyl-5-methoxy-1H-indol-3-yl)acrylate. After 3.5 h, purification by

MeO

0.48 mmol, 1.2 eq.) room temperature in 2 mL ACN affording ethyl (E)-

column chromatography (15% ethyl acetate in hexane) gave 1m as a creamy white solid (0.104 g,

94%); Rf (EtOAc/ hexane 1:2) =0.5.

mp: 165-167 °C; FT-IR (neat): vma/cm': 3260, 2941, 1689, 1622, 1452, 1358, 1260, 757; 'H
NMR (500 MHz, CDCls); 6 7.92 (d, J = 15.9 Hz, 1H), 7.39 (s, 1H), 7.35 (s, 1H), 7.27 (d, J= 8.9
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Hz, 1H), 6.97 (d, J=7.4 Hz, 1H), 6.35 (d, /= 15.9 Hz, 1H), 4.30 (q, /= 7.0 Hz, 2H), 4.15 (q, J =
7.2 Hz, 2H), 3.93 (s, 3H), 1.50 (t, J = 7.2 Hz, 3H), 1.38 (t, J = 7.1 Hz, 3H). BC{'H} NMR (126
MHz, CDCl); 6 168.4, 155.4, 138.1, 132.2, 131.5, 126.8, 112.8, 111.7, 111.7, 110.7, 102.7, 60.0,
56.0, 41.5, 15.2, 14.5. HRMS-ESI (m/z): Calcd for CicH19NO3 [M + H]" 274.1438; found
274.1444.

Synthesis of ethyl (E)-3-(1-benzyl-5-methoxy-1H-indol-3-yl)acrylate (1n)

The compound was prepared according to general procedure-B, using
ethyl (E)-3-(5-methoxy-1H-indol-3-yl)acrylate 1b (0.1 g, 0.407 mmol, 1
MeO N eq.), NaH (0.019 g, 0.815 mmol, 2 eq.) at 0°C and benzyl chloride (0.062

OEt

g, 0.48 mmol, 1.2 eq.) room temperature in 2 mL ACN affording ethyl
d (E)-3-(1-benzyl-5-methoxy-1H-indol-3-yl)acrylate. =~ After 3  h,

1n purification by column chromatography (18% ethyl acetate in hexane)

gave 1n as a creamy white solid (0.121 g, 89%), Rf (EtOAc/ hexane 1:2)

mp: 165-167 °C; FT-IR (neat): vmax/cm’': 3521, 3033, 2374, 1706, 1558, 1230, 756; "TH NMR
(500 MHz, CDCl3); 6 7.80 (d, J=16.0 Hz, 1H), 7.28 (s, 1H), 7.26 — 7.22 (m, 2H), 7.22 — 7.16 (m,
2H), 7.09 (d, J=8.9 Hz, 1H), 7.06 — 6.99 (m, 2H), 6.80 (dd, /= 8.9, 2.3 Hz, 1H), 6.25 (d, /= 16.0
Hz, 1H), 5.17 (s, 2H), 4.18 (q, J = 7.1 Hz, 2H), 3.80 (s, 3H), 1.26 (t, J = 7.1 Hz, 3H). BC{'H}
NMR (126 MHz, CDCl); 6 168.3, 155.5, 138.0, 136.2, 132.6, 132.6, 128.9, 128.0, 126.9, 126.9,
113.0, 112.3,112.2, 111.3, 102.6, 60.0, 55.9, 50.6, 14.5. HRMS-ESI (m/z): Calcd for C21H21NO3
[M + H]" 336.1594; found 336.1588.

Synthesis of ethyl (E)-3-(5-methoxy-1-(prop-2-yn-1-yl)-1H-indol-3-yl)acrylate (10)
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o The compound was prepared according to general procedure-B, using
_ oF! ethyl (E)-3-(5-methoxy-1H-indol-3-yl)acrylate 1b (0.1 g, 0.407 mmol, 1
MeO A eq.), NaH (0.019 g, 0.815 mmol, 2 eq.) at 0°C and propargyl bromide
N (0.058 g, 0.48 mmol, 1.2 eq.) room temperature in 2 mL ACN affording
// ethyl (E)-3-(5-methoxy-1-(prop-2-yn-1-yl)-1H-indol-3-yl)acrylate. After
10

2 h, purification by column chromatography (20 % ethyl acetate in
hexane) gave 1o as a light brownish solid (0.099 g, 86%), Rf (EtOAc/ hexane 1:2) = 0.5.

mp: 150-152 °C; FT-IR (neat): vmax/cm™': 3530, 2370, 1702, 1558, 1220, 749; '"H NMR (500
MHz, CDCL); 6 7.90 (d, J = 16.0 Hz, 1H), 7.52 (s, 1H), 7.36 — 7.34 (m, 1H), 7.31 (d, /=21.0 Hz,
1H), 7.00 (dd, J= 8.8, 1.9 Hz, 1H), 6.37 (d, /= 16.0 Hz, 1H), 4.87 (d, J = 2.2 Hz, 2H), 4.30 (q, J
= 7.1 Hz, 2H), 3.93 (s, 3H), 2.50 (s, 1H), 1.38 (t, J = 7.1 Hz, 3H). BC{'H} NMR (126 MHz,
CDCl3); 0 168.2, 155.7, 137.7, 132.0, 131.4, 127.1, 113.1, 112.8, 112.5, 110.7, 102.8, 76.6, 74.6,
60.1, 56.0, 36.3, 14.4. HRMS-ESI (m/z): Calcd for Ci7Hi7NO3; [M + H]" 284.1281; found
284.1236.

Synthesis of ethyl (E)-3-(1-benzyl-5-bromo-1H-indol-3-yl)acrylate (1p)

The compound was prepared according to general procedure-B, using
OEt
_ ethyl (E)-3-(5-bromo-1H-indol-3-yl)acrylate 1e (0.1 g, 0.339 mmol, 1 eq.),

Br.

N NaH (0.016 g, 0.67 mmol, 2 eq.) at 0°C and benzyl chloride (0.052 g, 0.40
N mmol, 1.2 eq.) room temperature in 2 mL ACN affording ethyl (E)-3-(1-
d benzyl-5-bromo-1H-indol-3-yl)acrylate. After 4 h, purification by column

1p chromatography (35% ethyl acetate in hexane) gave 1p as a creamy white

solid (0.113 g, 87%), Rf (EtOAc/ hexane 2:1) = 0.5.

mp: 145-147 °C; FT-IR (neat): vma/cm’’: 3260, 2984, 2370, 1702, 1628, 1558, 1391, 1220,1037,
749; "TH NMR (500 MHz, CDCL); 6 7.96 (d, J = 1.7 Hz, 1H), 7.74 (d, J = 16.0 Hz, 1H), 7.30 (s,
1H), 7.27 — 7.24 (m, 1H), 7.22 (d, J = 6.3 Hz, 2H), 7.22 — 7.19 (m, 1H), 7.07 (d, J = 8.7 Hz, 1H),
7.04 — 6.98 (m, 2H), 6.29 (d, J = 16.0 Hz, 1H), 5.20 (s, 2H), 4.19 (q, J= 7.1 Hz, 2H), 1.27 (t, J =
7.1 Hz, 3H). *C{'H} NMR (126 MHz, CDCL); § 166.9, 136.0, 135.1, 134.6, 132.0, 128.0, 127.2,
126.7, 125.8, 124.9, 122.2, 113.9, 112.6, 111.0, 110.8, 59.1, 49.5, 13.4. HRMS-ESI (m/z): Calcd
for C2oH1sBrNO, [M + H]" 384.0594; found 384.0597.
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Synthesis of ethyl (E)-3-(1-benzyl-6-bromo-1H-indol-3-yl)acrylate (1q)

O o The compound was prepared according to general procedure-B, using ethyl

_ (E)-3-(6-bromo-1H-indol-3-yl)acrylate 1f (0.1 g, 0.339 mmol, 1 eq.), NaH

N\ (0.016 g, 0.67 mmol, 2 eq.) at 0°C and benzyl chloride (0.052 g, 0.40

Br \ mmol, 1.2 eq.) room temperature in 2 mL ACN affording ethyl (E)-3-(1-
d benzyl-6-bromo-1H-indol-3-yl)acrylate. After 4.5 h, purification by

1q column chromatography (40% ethyl acetate in hexane) gave 1f as a creamy

white solid (0.113 g, 87%), Rf (EtOAc/ hexane 1:2) = 0.5.

mp: 143-152 °C; FT-IR (neat): vmax/cm™': 3150, 2955, 1700, 1605, 1345, 1276, 1150, 1045, 760;
TH NMR (500 MHz, CDCls); 6 7.76 (d, J = 16.0 Hz, 1H), 7.69 (d, J = 8.5 Hz, 1H), 7.39 (s, 1H),
7.31—-7.20 (m, 5H), 7.04 (d, /= 7.5 Hz, 2H), 6.30 (d, /= 16.0 Hz, 1H), 5.18 (s, 2H), 4.18 (q, J =
7.1 Hz, 2H), 1.26 (t, J = 7.1 Hz, 3H). BC{'H} NMR (126 MHz, CDCl3); § 166.9, 137.3, 136.1,
134.5,131.4,128.0, 127.2,125.9, 124.0, 123.6, 120.8, 115.7, 112.8, 112.4, 111.7, 59.1,49.4, 13 4.
HRMS-ESI (m/z): Calcd for C20H13BrNO> [M + H]" 384.0594; found 384.0597.

Synthesis of ethyl (E)-3-(1-benzyl-5-cyano-1H-indol-3-yl)acrylate (1r)

The compound was prepared according to general procedure-B, using

/o OEt| ethyl (E)-3-(5-cyano-1H-indol-3-yl)acrylate 1d (0.1 g, 0.416 mmol, 1

NC { eq.), NaH (0.019g, 0.83 mmol, 2 eq.) at 0°C and benzyl chloride (0.064
N g, 0.41 mmol, 1.2 eq.) room temperature in 2 mL ACN affording ethyl

d (E)-3-(1-benzyl-5-cyano-1H-indol-3-yl)acrylate. After 4.5 h, purification

1r by column chromatography (35% ethyl acetate in hexane) gave 1r as a

creamy white solid (0.108 g, 79%), Rf (EtOAc/ hexane 3:2) =0.5.

mp: 160-162 °C; FT-IR (neat): vma/em™: 3495, 3125, 2966, 1720, 1605, 1514, 1276, 1045, 760;
IH NMR (500 MHz, CDCL3); 6 8.24 (s, 1H), 7.85 (d, J = 16.1 Hz, 1H), 7.53 (s, 1H), 7.48 (d, J =
8.5 Hz, 1H), 7.39 (d, J = 8.6 Hz, 1H), 7.38 (d, J= 6.0 Hz, 1H), 7.37 — 7.33 (m, 2H), 7.15 (d, J =
6.3 Hz, 2H), 6.42 (d, J = 16.1 Hz, 1H), 5.37 (s, 2H), 4.30 (q, J = 7.1 Hz, 2H), 1.37 (t, J= 7.1 Hz,
3H). BC{'H} NMR (126 MHz, CDCL); 6 167.5, 139.0, 136.0, 135.2, 133.6, 129.2, 128.5, 126.9,
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126.1, 125.9, 125.8, 120.0, 115.2, 113.2, 111.4, 104.6, 60.3, 50.7, 14.4. HRMS-ESI (m/z): Calcd
for C21HisN2O2 [M + H]" 331.1441; found 331.1442.

C- Synthesis and characterization of 1H-indol-3-yl-2,3-dihydrobenzofuran (scheme 1):

Cu(OTf), (10 mol%)

o) THF, 0°C
2 eq) 1h-4h

A Screw-cap vial was charged with indole ester (1 equiv) with subsequent addition of
benzoquinone (2.0 equiv) in THF, and then the reaction mixture was stirred at 0°C for 5 min.
further a catalytic quantity of Cu(OTf)2 (10 mol%) was added. Then reaction mixture was
continued to stir at 0°C till the completion of reaction (monitored by TLC). After completion
reaction was quenched by adding water, further the organic layer was then washed with brine and
dried over Na;SOys. Finally, reaction mixture was concentrated under vacuum and crude residue
was purified by column chromatography (10-50% ethyl acetate in hexane) to obtain the

corresponding product.

Synthesis of 5-hydroxy-2-(1H-indol-3-yl)-2,3-dihydrobenzofuran-3-carboxylate (3a)

The compound was prepared according to general procedure-(C), using
ethyl (E)-3-(1H-indol-3-yl)acrylate (0.05 g, 0.23 mmol, 1 eq.) 1a and
benzoquinone (0.05 g, 0.46 mmol, 2 eq.) 2 under catalytic quantity of
Cu(OTf)2 (0.007 g, 0.02 mmol, 10 mol%) at 0°C affording ethyl 5-
hydroxy-2-(1H-indol-3-yl)-2,3-dihydrobenzofuran-3-carboxylate. After

1 h, purification by column chromatography (20% ethyl acetate in
hexane) gave 3a as a brown oily liquid (0.05 g, 88%), R¢ (EtOAc/ hexane 1:2) = 0.5.

FT-IR (neat): vma/om™: 3611, 2350, 2321, 1724, 1699, 1544, 1220, 1180, 759, 710; '"H NMR
(500 MHz, CDCl3); 6 8.10 (s, 1H), 7.39 (d, J = 7.6 Hz, 1H), 7.30 (d, J= 7.9 Hz, 1H), 7.17 (d, J =
18.0 Hz, 1H), 7.15 — 6.99 (m, 2H), 6.86 (s, 1H), 6.66 (s, 2H), 6.29 (d, J = 7.7 Hz, 1H), 4.66 (s,
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1H), 4.49 (d, J= 7.7 Hz, 1H), 4.19 (q, 2H), 1.24 (t, J = 6.8 Hz, 3H). *C{'H} NMR (126 MHz,
CDCL); 6 171.0, 153.5, 149.7, 136.8, 125.4, 125.2, 122.9, 122.7, 120.2, 119.5, 116.2, 115.3, 112.2,
111.5, 110.0, 81.1, 61.6, 54.0, 14.2. HRMS-ESI (m/z): Calcd for C1oHi7NO4 [M + H] 324.22;
found 324.1230.

Synthesis of ethyl 5-hydroxy-2-(1-methyl-1H-indol-3-yl)-2,3-dihydrobenzofuran-3-
carboxylate (3b)

The compound was prepared according to general procedure-(C), using
ethyl (E)-3-(1-methyl-1H-indol-3-yl)acrylate (0.05 g, 0.21 mmol, 1 eq.)
1h and benzoquinone (0.04 g, 0.43 mmol, 2 eq.) 2 under catalytic quantity
of Cu(OTH). (0.007 g, 0.02 mmol, 10 mol%) at 0°C affording ethyl 5-

hydroxy-2-(1-methyl-1H-indol-3-yl)-2,3-dihydrobenzofuran-3-

carboxylate. After 1.5 h, purification by column chromatography (18%

ethyl acetate in hexane) gave 3b as a brown oily liquid (0.05 g, 78%), R¢ (EtOAc/ hexane 1:2) =
0.5.

FT-IR (neat): vma/om™: 3615, 2364, 2321, 1745, 1687, 1524, 1238, 1195, 769, 714; '"H NMR
(500 MHz, CDCL3); 6 7.45 (d, J = 7.3 Hz, 1H), 7.30 (d, J = 8.2 Hz, 1H), 7.25 — 7.20 (m, 1H), 7.14
(d, J=2.0 Hz, 1H), 7.08 — 7.03 (m, 1H), 6.91 (s, 1H), 6.72 — 6.63 (m, 2H), 6.33 (dd, J = 8.0, 2.1
Hz, 1H), 5.10 (s, 1H), 4.54 (d, J = 8.0 Hz, 1H), 4.23 (q, J = 4.4, 2.7 Hz, 2H), 3.73 (s, 3H), 1.29 (¢,
J=7.1 Hz, 3H). BC{'H} NMR (126 MHz, CDCL3); 6 171.2, 153.5, 149.8, 137.7, 127.6, 125.8,
125.5,122.3,119.8, 119.6, 116.3, 113.6, 112.2, 110.1, 109.7, 81.1, 61.7, 54.2, 32.8, 14.3. HRMS-
ESI (m/z): Calcd for Ca0H1oNO4 [M + H]" 338.1387; found 338.1394.

Synthesis of ethyl 5-hydroxy-2-(5-methoxy-1H-indol-3-yl)-2,3-dihydrobenzofuran-3-
carboxylate (3¢)
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The compound was prepared according to general procedure-(C), ethyl
(E)-3-(5-methoxy-1H-indol-3-yl)acrylate (0.05 g, 0.20 mmol, 1 eq.) 1b
and benzoquinone (0.04 g, 0.40 mmol, 2 eq.) 2 under catalytic quantity of
Cu(OTf)2 (0.007 g, 0.02 mmol, 10 mol%) at 0°C affording ethyl 5-

hydroxy-2-(5-methoxy-1H-indol-3-yl)-2,3-dihydrobenzofuran-3-

3¢ carboxylate. After 1.5 h, purification by column chromatography (20%

ethyl acetate in hexane) gave 3¢ as a brown oily liquid (0.064 g, 93%), Rr (EtOAc/ hexane 2:3) =
0.5.

FT-IR (neat): vma/om™: 3612, 2348, 2310, 1720, 1684, 1520, 1210, 1150, 789, 774; '"H NMR
(500 MHz, CDCls); 6 8.20 (s, 1H), 7.19 (dd, J = 8.7, 1.9 Hz, 1H), 7.15 (d, J = 2.4 Hz, 1H), 6.90
(s, 1H), 6.86 — 6.80 (m, 2H), 6.68 (d, J = 0.8 Hz, 2H), 6.30 (d, J = 7.5 Hz, 1H), 4.49 (d, J = 7.4
Hz, 1H), 4.22 (q, J= 7.1, 4.5 Hz, 2H), 3.69 (s, 3H), 1.27 (t, J = 7.1 Hz, 3H). *C{'H} NMR (126
MHz, CDCls); 6 171.3, 154.3, 153.4, 150.0, 132.0, 125.7, 125.5, 123.7, 116.3, 115.0, 112.7, 112.3,
112.2, 110.1, 101.5, 81.2, 61.8, 55.8, 53.9, 14.3. HRMS-ESI (m/z): Calcd for C20HsNOs [M +
H]" 354.1336; found 354.1347.

Synthesis of ethyl 5S-hydroxy-2-(5-methoxy-1-methyl-1H-indol-3-yl)-2,3-dihydrobenzofuran-
3-carboxylate (3d)

The compound was prepared according to general procedure-(C), using
ethyl (E)-3-(5-methoxy-1-methyl-1H-indol-3-yl)acrylate (0.04 g, 0.15
mmol, 1 eq.) 11 and benzoquinone (0.03 g, 0.30 mmol, 2 eq.) 2 under
catalytic quantity of Cu(OTf)2 (0.005 g, 0.01 mmol, 10 mol%) at 0°C
affording ethyl 5-hydroxy-2-(5-methoxy-1-methyl-1H-indol-3-yl)-2,3-

3d dihydrobenzofuran-3-carboxylate. After 1.5 h, purification by column

chromatography (18% ethyl acetate in hexane) gave 3d as a reddish oily liquid (0.039 g, 87%), R¢
(EtOAc/ hexane 2:3) = 0.5.

FT-IR (neat): vmax/cm’':, 3558, 2362, 1652, 1529, 1234, 1033, 771, 751; "H NMR (500 MHz,
CDClh); 0 7.17 (d,J=8.2 Hz, 1H), 7.10 (s, 1H), 6.91 (d, /= 0.9 Hz, 1H), 6.87 (d, /= 8.3 Hz, 2H),
6.72 — 6.65 (m, 2H), 6.29 (d, J= 7.5 Hz, 1H), 6 5.05 (s, 1H), 4.49 (d, /= 7.6 Hz, 1H), 4.22 (q, J =
11.5, 7.2 Hz, 2H), 3.71 (s, 3H), 3.70 (s, 3H), 1.29 (t, J = 7.1 Hz, 3H). BC{'H} NMR (126 MHz,
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CDCh); 0 171.2,154.2,153.5,149.9,133.0, 128.0,126.1, 125.5,116.3, 113.2,112.4,112.1, 110.5,
110.1,101.6, 81.1, 61.7, 55.8, 54.0, 33.0, 14.3. HRMS-ESI (m/z): Calcd for C21H21NOs [M + H]"
368.1492; found 368.1505.

Synthesis of ethyl 5-hydroxy-2-(5-methoxy-1-methyl-1H-indol-3-yl)-2,3-dihydrobenzofuran-
3-carboxylate (3e)

The compound was prepared according to general procedure-(C), using
ethyl (E)-3-(1-benzyl-5-methoxy-1H-indol-3-yl)acrylate (0.05 g, 0.14
mmol, 1 eq.) In and benzoquinone (0.03 g, 0.29 mmol, 2 eq.) 2 under
catalytic quantity of Cu(OTf), (0.005 g, 0.01 mmol, 10 mol%) at 0°C
affording ethyl 2-(1-benzyl-5-methoxy-1H-indol-3-yl)-5-hydroxy-2,3-

dihydrobenzofuran-3-carboxylate. After 2 h, purification by column

chromatography (25% ethyl acetate in hexane) gave 3e as a brown oily
liquid (0.06 g, 92%), R (EtOAc/ hexane 2:3) = 0.5.

FT-IR (neat): vmax/cm™':, 3617, 2940, 2364, 2321, 1699, 1524, 1238, 1187, 767, 751; "TH NMR
(500 MHz, CDCl3); 0 7.31 — 7.21 (m, 3H), 7.17 (d, J= 3.8 Hz, 1H), 7.15 — 7.06 (m, 3H), 6.91 (s,
1H), 6.87 (s, 1H), 6.83 — 6.78 (m, 1H), 6.74 — 6.66 (m, 2H), 6.30 (d, J= 7.6 Hz, 1H), 5.21 (s, 2H),
4.93 (s, 1H), 4.51 (d, J=4.3 Hz, 1H), 4.23 (q, J = 7.1, 4.7 Hz, 2H), 3.69 (s, 3H), 1.28 (t, J= 7.1
Hz, 3H). BC{'H} NMR (126 MHz, CDCl3); 6 171.1, 154.3, 153.5, 149.8, 137.1, 132.6, 128.8,
127.8,127.4,126.9,126.4,125.5,116.3,113.9, 112.5, 112.1,111.0, 110.1, 101.7, 81.2, 61.7, 55.8,
54.0, 50.4, 14.3. HRMS-ESI (m/z): Calcd for C27H2sNOs [M + H]™ 444.1805; found 444.1815.

Synthesis of ethyl 2-(5-bromo-1H-indol-3-yl)-5-hydroxy-2,3-dihydrobenzofuran-3-
carboxylate (3f)

The compound was prepared according to general procedure-(C), using
ethyl (E)-3-(5-bromo-1H-indol-3-yl)acrylate (0.04 g, 0.13 mmol, 1 eq.)
le and benzoquinone (0.29 g, 0.27 mmol, 2 eq.) 2 under catalytic
quantity of Cu(OTf), (0.004 g, 0.01 mmol, 10 mol%) at 0°C affording
ethyl 2-(5-bromo-1H-indol-3-yl)-5-hydroxy-2,3-dihydrobenzofuran-3-

3f carboxylate 3f. After 1.5 h, purification by column chromatography

518



(28% ethyl acetate in hexane) gave 3f as a golden-brown oil (0.037 g, 70%), R¢ (EtOAc/ hexane
2:1)=0.5.

FT-IR (neat): vmax/cm™': 3681, 2366, 1732, 1489, 1193, 771, 714; "TH NMR (500 MHz, CDCls); 6
8.30 (s, 1H), 7.61 (d, J= 1.8 Hz, 1H), 7.26 (dd, J = 8.6, 1.8 Hz, 1H), 7.22 — 7.18 (m, 2H), 6.91 —
6.89 (m, 1H), 6.71 (d, /= 0.8 Hz, 2H), 6.26 (d, /= 8.2 Hz, 1H), 4.46 (d, J = 8.3 Hz, 1H), 4.25 (q,
J=17.1,5.0 Hz, 2H), 1.30 (t, J = 7.1 Hz, 3H). BC{'H} NMR (126 MHz, CDCl3); 6 171.1, 153.2,
150.0, 135.4, 127.0, 125.6, 125.2, 124.1, 122.1, 116.4, 114.8, 113.5, 113.0, 112.3, 110.2, 80.9,
61.9, 54.0, 14.3. HRMS-ESI (m/z): Calcd for C19H6BrNO4 [M + H]" 402.0335; found 402.0343.

Synthesis of ethyl 2-(1-benzyl-5-bromo-1H-indol-3-yl)-5-hydroxy-2,3-dihydrobenzofuran-3-

carboxylate (3g)
oH The compound was prepared according to general procedure-(C), using
o ethyl (E)-3-(1-benzyl-5-bromo-1H-indol-3-yl)acrylate (0.05 g, 0.13
N © COOES mmol, 1 eq.) 1p and benzoquinone (0.028 g, 0.26 mmol, 2 eq.) 2 under
O N catalytic quantity of Cu(OTf), (0.004 g, 0.03 mmol, 10 mol%) at 0°C
) affording ethyl 2-(1-benzyl-5-bromo-1H-indol-3-yl)-5-hydroxy-2,3-
d dihydrobenzofuran-3-carboxylate. After 2 h, purification by column
39 chromatography (30% ethyl acetate in hexane) gave 3g as a brown oily

liquid (0.053 g, 84%), Rt (EtOAc/ hexane 1:3) =0.5.

FT-IR (neat): vmax/cm™':, 3688, 2950, 2333, 1654, 1542, 1245, 1184, 789, 745; "H NMR (500
MHz, CDCl3); 0 7.64 (d, J = 1.8 Hz, 1H), 7.32 — 7.23 (m, 5H), 7.21 (s, 1H), 7.11 (d, J = 8.8 Hz,
1H), 7.08 (d, J = 5.7 Hz, 2H), 6.93 — 6.91 (m, 1H), 6.71 (d, J = 2.5 Hz, 2H), 6.28 (d, J = 8.5 Hz,
1H), 5.22 (s, 2H), 4.49 (d, J= 8.3 Hz, 1H), 4.25 (q, /= 7.1, 5.1 Hz, 2H), 1.30 (t, /= 7.1 Hz, 3H).
BC{'H} NMR (126 MHz, CDCl3); 171.0, 153.2, 150.1, 136.5, 135.9, 128.0, 128.0, 127.8, 126.9,
125.4,125.2,122.3, 116.4, 116.2, 113.9, 113.5, 112.3, 111.7, 110.2, 80.8, 61.9, 54.2, 50.4, 14.3.
HRMS-ESI (m/z): Calcd for C26H22BrNO4 [M + H]" 492.0805; found 492.0816.

Synthesis of ethyl 2-(1-benzyl-6-bromo-1H-indol-3-yl)-5-hydroxy-2,3-dihydrobenzofuran-3-
carboxylate (3h)
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The compound was prepared according to general procedure-(C), using

o " ethyl (E)-3-(1-benzyl-6-bromo-1H-indol-3-yl)acrylate (0.04 g, 0.10

0 mmol, 1 eq.) 1q and benzoquinone (0.022 g, 0.20 mmol, 2 eq.) 2 under

O A\ cooH catalytic quantity of Cu(OTf)2 (0.003 g, 0.010 mmol, 10 mol%) at 0°C

Br N affording ethyl 2-(1-benzyl-6-bromo-1H-indol-3-yl)-5-hydroxy-2,3-
d dihydrobenzofuran-3-carboxylate. After 1.5 h, purification by column

3h chromatography (30% ethyl acetate in hexane) gave 3h as a brown oily

liquid (0.045 g, 88%), Rr (EtOAc/ hexane 2:1) =0.5.

FT-IR (neat): vma/cm': 3655, 2988, 2354, 1652, 1520, 1245, 1178, 745, 713; 'TH NMR (500
MHz, CDCls); 7.42 (s, 1H), 7.32 (d, J= 8.7 Hz, 2H), 7.29 — 7.24 (m, 2H), 7.18 (s, 1H), 7.17 - 7.14
(m, 1H), 7.09 (d, J= 6.3 Hz, 2H), 6.92 (s, 1H), 6.69 (d, J = 13.2 Hz, 2H), 6.29 (d, J = 8.0 Hz, 1H),
5.20 (s, 2H), 4.47 (d, J = 8.0 Hz, 1H), 4.24 (q, J = 7.0 Hz, 2H), 1.29 (t, J = 7.1 Hz, 3H). *C{'H}
NMR (126 MHz, CDCL3); ¢ 171.1, 153.2, 150.1, 138.1, 136.4, 129.0, 128.0, 127.5, 126.9, 125.2,
124.9,123.4,121.1,116.4,116.2, 114.7, 113.1, 112.2, 110.1, 80.8, 61.9, 54.2, 50.2, 14.3. HRMS-
ESI (m/z): Caled for C26H22BrNO4 [M + H]* 492.0805; found 492.0803.

Synthesis of  ethyl 5-hydroxy-2-(5-nitro-1H-indol-3-yl)-2,3-dihydrobenzofuran-3-
carboxylate (3i)

The compound was prepared according to general procedure-(C), using
ethyl (E)-3-(5-nitro-1H-indol-3-yl)acrylate (0.04 g, 0.15 mmol, 1 eq.) 1¢
and benzoquinone (0.032 g, 0.30 mmol, 2 eq.) 2 under catalytic quantity
of Cu(OTf)2 (0.005 g, 0.015 mmol, 10 mol%) at 0°C affording ethyl 5-

hydroxy-2-(5-nitro-1H-indol-3-yl)-2,3-dihydrobenzofuran-3-

3i

carboxylate 3i. After 3 h, purification by column chromatography (40%

ethyl acetate in hexane) gave 3i as a yellow oily liquid (0.04 g, 75%), R¢ (EtOAc/ hexane 3:1) =
0.5.

FT-IR (neat): vmax/cm’':, 3645, 2378, 2320, 1745, 1699, 1524, 1213, 774; "H NMR (500 MHz,
CDCl3 +DMSO-ds); 6 11.94 (s, 1H), 9.06 (s, 1H), 8.37 (d, J = 2.2 Hz, 1H), 8.03 (dd, J=9.0, 2.2
Hz, 1H), 7.81 (d, J = 2.4 Hz, 1H), 7.59 (d, J = 9.0 Hz, 1H), 6.85 (d, /= 1.5 Hz, 1H), 6.74 — 6.62
(m, 2H), 6.26 (d, J = 7.7 Hz, 1H), 4.62 (d, J= 7.7 Hz, 1H), 4.22 (q, J = 11.8, 7.1 Hz, 2H), 1.26 (t,

S20



J=7.1Hz, 3H). BC{'H} NMR (126 MHz, CDCI3+DMSO-ds); d 171.0, 152.0, 151.8, 141.1, 140.3,
128.3,125.5,125.1,117.5,116.8,116.4,116.2,112.8,112.3,110.1, 80.1, 61.7, 53.7, 14.5. HRMS-
ESI (m/z): Caled for C19H16N206 [M + H]" 369.1081; found 369.1077.

Synthesis of ethyl 2-(5-cyano-1H-indol-3-yl)-5-hydroxy-2,3-dihydrobenzofuran-3-
carboxylate (3))

The compound was prepared according to general procedure-(C), using
ethyl (E)-3-(5-cyano-1H-indol-3-yl)acrylate (0.04 g, 0.16 mmol, 1 eq.)
1d and benzoquinone (0.036 g, 0.32 mmol, 2 eq.) 2 under catalytic
quantity of Cu(OTf)> (0.005 g, 0.016 mmol, 10 mol%) at 0°C affording
ethyl 2-(5-cyano-1H-indol-3-yl)-5-hydroxy-2,3-dihydrobenzofuran-3-

3

carboxylate. After 2 h, purification by column chromatography (40%

ethyl acetate in hexane) gave 3j as a brown oily liquid (0.05 g, 90%), Rr (EtOAc/ hexane 3:1) =
0.5.

FT-IR (neat): vma/em’':, 3612, 2354, 2310, 1720, 1652, 1520, 1220, 774; 'TH NMR (500 MHz,
CDCl; +DMSO-ds); 8 11.23 (s, 1H), 7.72 (s, 1H), 7.47 — 7.37 (m, 2H), 7.36 — 7.26 (m, 1H), 6.85
(s, 1H), 6.72 — 6.53 (m, 2H), 6.20 (d, J = 4.5 Hz, 1H), 4.38 (d, J = 4.4 Hz, 1H), 4.19 (dd, J = 7.0,
3.0 Hz, 2H), 1.26 (t, J=8.3, 5.2 Hz, 3H). ¥C{'H} NMR (126 MHz, CDCl; +DMSO-ds); 4 169.85,
151.0, 150.8, 138.0, 124.8, 124.2, 123.9, 123.7, 123.6, 119.8, 115.2, 114.3, 112.1, 111.1, 108.7,
101.1,79.4, 60.5, 53.2, 13.3. HRMS-ESI (m/z): Caled for C20H16N204 [M + H]* 349.1183; found
349.1180.

Synthesis of ethyl 2-(1-benzyl-5-cyano-1H-indol-3-yl)-5-hydroxy-2,3-dihydrobenzofuran-3-
carboxylate (3k)
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The compound was prepared according to general procedure-(C), using
ethyl (E)-3-(1-benzyl-5-cyano-1H-indol-3-yl)acrylate (0.04 g, 0.12
mmol, 1 eq.) 1r and benzoquinone (0.027 g, 0.24 mmol, 2 eq.) 2 under
catalytic quantity of Cu(OTf)2 (0.004 g, 0.016 mmol, 10 mol%) at 0°C
affording ethyl 2-(1-benzyl-5-cyano-1H-indol-3-yl)-5-hydroxy-2,3-

dihydrobenzofuran-3-carboxylate. After 2 h, purification by column

chromatography (40% ethyl acetate in hexane) gave 3k as a brown oily

liquid (0.04 g, 88%), R¢ (EtOAc/ hexane 3:1) = 0.5.

FT-IR (neat): vma/cm’:, 3655, 2320, 2300, 1722, 1655, 1520, 1220, 1123, 774, 716; '"H NMR
(500 MHz, CDCl3); § 7.88 (d, J= 0.9 Hz, 1H), 7.38 (dd, J = 8.6, 1.4 Hz, 1H), 7.34 — 7.31 (m, J =
6.2 Hz, 2H), 7.31 — 7.29 (m, 1H), 7.29 — 7.27 (m, 2H), 7.12 — 7.07 (m, J = 7.4, 1.9 Hz, 2H), 6.96
~6.93 (m, 1H), 6.74 — 6.72 (m, 2H), 6.30 (d, J = 8.5 Hz, 1H), 5.27 (s, 2H), 4.45 (d, J = 8.3 Hz,
1H), 4.25 (q, 2H), 1.30 (t, J = 7.1 Hz, 3H). BC{'H} NMR (126 MHz, CDCls); & 170.8, 152.9,
150.5, 138.8, 135.9, 129.1, 129.0, 128.3, 126.9, 125.9, 125.6, 125.4, 124.8, 120.5, 116.5, 115.6,
112.4, 111.1, 110.2, 103.0, 80.3, 62.0, 54.4, 50.5, 14.3. HRMS-ESI (m/z): Calcd for C27H2N,04
[M + H]" 439.1652; found 439.1659.

Synthesis of ethyl 2-(5-cyano-1H-indol-3-yl)-5-hydroxy-2,3-dihydronaphtho(1,2-b]furan-3-
carboxylate (31)

The compound was prepared according to general procedure-(C), using
ethyl (E)-3-(5-cyano-1H-indol-3-yl)acrylate (0.04 g, 0.16 mmol, 1 eq.)
1d and 1,4-Naphthoquinone (0.052 g, 0.33 mmol, 2 eq.) under catalytic
quantity of Cu(OTf) (0.005 g, 0.016 mmol, 10 mol%) at 0°C affording
ethyl  2-(5-cyano-1H-indol-3-yl)-5-hydroxy-2,3-dihydronaphtho[1,2-

H b]furan-3-carboxylate. ~After 2 h, purification by column

chromatography (40% ethyl acetate in hexane) gave 31 as a brown oily
liquid (0.055 g, 87%), R¢ (EtOAc/ hexane 3:1) =0.5.

FT-IR (neat): vmax/cm™':, 3661, 3617, 2364, 2321, 1745, 1699, 1524, 1191, 769, 689; "TH NMR
(500 MHz, CDCls); 0 8.84 (s, 1H), 8.22 —8.15 (m, 1H), 7.98 —7.93 (m, 1H), 7.90 (s, 1H), 7.51 —
7.44 (m, 2H), 7.40 (s, 3H), 6.97 (s, 1H), 6.53 (d, /= 7.8 Hz, 1H), 4.61 (d, J="7.8 Hz, 1H), 4.28 (q,
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J=9.3,7.3 Hz, 2H), 1.32 (t, 3H). BC{'H} NMR (126 MHz, CDCl;3); § 170.4, 147.6, 145.3, 137.5,
125.3, 124.8, 124.4, 124.4, 124.2, 124.0, 121.3, 120.6, 119.8, 119.5, 115.4, 114.8, 111.5, 104.1,
101.9,79.5,60.9, 54.2, 28.6, 13.2. HRMS-ESI (m/z): Calcd for C24Hi1sN2O4 [M + Na]* 421.1164;
found 421.1155.

D- Synthesis and characterization of 1H-indol-3-yl-benzofuran (scheme 2):

Cu(OT#), (10 mol%)
—_—

o} THF, 40 °C
2 eq) 26h

To the magnetically stirred solution of indole ester (1.0 equiv) in THF, 2 equivalents of
benzoquinone were added at room temperature, under catalytic quantity of Cu(OTf)2. Then the
reaction mixture is allowed to stir at 40 °C till completion of reaction (monitored by TLC). After
completion reaction was quenched by adding water, further the organic layer was then washed
with brine and dried over Na;SOys. Finally, reaction mixture was concentrated under vacuum and
crude residue was purified by column chromatography (10-50% ethyl acetate in hexane) to obtain
the corresponding product. (note: compounds formed are insoluble in CDCI3 and not completely

miscible in DMSO-d6, 0.5-0.6 mL of solvent is used to obtaine the respective NMR spectra.

Synthesis of ethyl 5-hydroxy-2-(1H-indol-3-yl)benzofuran-3-carboxylate (4a)

The compound was prepared according to general procedure-(D) using
ethyl (E)-3-(1H-indol-3-yl)acrylate (0.03 g, 0.14 mmol, 1 eq.) 1a and
benzoquinone (0.03 g, 0.29 mmol, 2 eq.) 2 under catalytic quantity of
Cu(OT9)2 (0.004 g, 0.014 mmol, 10 mol%) at 40 °C to furnish ethyl 5-
hydroxy-2-(1H-indol-3-yl)benzofuran-3-carboxylate. = After 2 h,

purification by column chromatography (15% ethyl acetate in hexane)

4a obtained as a light brown oily liquid (0.030 g, 69%), R¢ (EtOAc/ hexane 1:3) =0.5.

FT-IR (neat): vma/em™:, 3617, 2315, 1687, 1524, 1238, 1191, 759, 714; '"H NMR (500 MHz,
DMSO-ds); § 11.98 (s, 1H), 9.34 (s, 1H), 8.86 (d, J= 2.5 Hz, 1H), 8.26 (d, J = 7.6 Hz, 1H), 7.54
(t,J=8.9 Hz, 2H), 7.37 (d, J= 1.9 Hz, 1H), 7.30 — 7.19 (m, 2H), 6.77 (dd, J = 8.6, 2.0 Hz, 1H),

S23



4.39 (q,J= 7.0 Hz, 2H), 1.41 (t, J= 7.1 Hz, 3H). 13C {{H} NMR (126 MHz, DMSO-d5); 6 163.4,
159.7, 153.7, 146.0, 135.4, 130.8, 126.9, 124.8, 122.0, 120.8, 120.5, 112.0, 111.8, 110.5, 106.0,
104.2, 103.2, 59.4, 13.7.; HRMS (ESI): m/z: [M+H]" Calcd for C19H;sNO4 322.1074; found
322.1072.

Synthesis of ethyl 2-(1-benzyl-1H-indol-3-yl)-5-hydroxybenzofuran-3-carboxylate (4b)

The compound was prepared according to general procedure-(D) using
ethyl (E)-3-(1-benzyl-1H-indol-3-yl)acrylate (0.03 g, 0.09 mmol, 1 eq.)
1j and benzoquinone (0.021 g, 0.19 mmol, 2 eq.) 2 under catalytic
quantity of Cu(OTf)> (0.0032 g, 0.009 mmol, 10 mol%) at 40 °C to
furnish ethyl 2-(1-benzyl-1H-indol-3-yl)-5-hydroxybenzofuran-3-
carboxylate. After 1.5 h, purification by column chromatography (18%

ethyl acetate in hexane) obtained as a brown oily liquid 4b (0.03 g, 85%),
Rr (EtOAc/ hexane 1:3) =0.5.

FT-IR (neat): vmax/cm’':, 3654, 2310, 1680, 1542, 1210, 1190, 1047, 759, 723; "H NMR (500
MHz, DMSO-ds); 6 9.37 (s, 1H), 8.96 (s, 1H), 8.30 (dd, J = 12.0, 7.0 Hz, 1H), 7.63 — 7.60 (m,
1H), 7.54 (d, J= 8.7 Hz, 1H), 7.39 (d, J = 2.3 Hz, 1H), 7.37 — 7.32 (m, 2H), 7.31 — 7.25 (m, 5H),
6.79 (dd, J=8.7, 2.4 Hz, 1H), 5.61 (s, 2H), 4.38 (q, J = 7.1 Hz, 2H), 1.38 (t,J= 7.1 Hz, 3H). 3C
{TH} NMR (126 MHz, DMSO-ds); 6 164.3,159.9, 154.7, 147.1, 137.7, 136.3, 134.7,129.1, 128.1,
127.8, 127.6, 126.5, 123.2, 122.2, 121.9, 113.1, 111.6, 107.0, 105.0, 104.6, 79.6, 60.5, 50.1, 14.7.
HRMS (ESI): m/z: [M+H]" Calcd for C2sH21NO4412.1543; found 412.1543.

Synthesis of ethyl 2-(1-allyl-1H-indol-3-yl)-5-hydroxybenzofuran-3-carboxylate (4c¢)
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The compound was prepared according to general procedure-(D) using
ethyl (E)-3-(1-allyl-1H-indol-3-yl)acrylate (0.03 g, 0.11 mmol, 1 eq.)
1k and benzoquinone (0.025 g, 0.23 mmol, 2 eq.) 2 under catalytic
quantity of Cu(OTf), (0.0032 g, 0.011 mmol, 10 mol%) at 40 °C to
furnish ethyl 2-(I1-allyl-1H-indol-3-yl)-5-hydroxybenzofuran-3-

carboxylate 4¢. After 2.5 h, purification by column chromatography

(20% ethyl acetate in hexane) obtained as a brown oily liquid (0.027 g,
75%), R (EtOAc/ hexane 1:3) = 0.5.

FT-IR (neat): vma/em’:, 3625, 2340, 1650, 1620, 1510, 1241, 1122, 789, 724; '"H NMR (500
MHz, DMSO-ds); 6 8.85 (s, 1H), 8.45 — 8.38 (m, 1H), 7.48 (d, J = 2.6 Hz, 1H), 7.40 (d, J = 8.7
Hz, 1H), 7.39 — 7.36 (m, 1H), 7.32 — 7.29 (m, 2H), 6.81 (dd, J=8.7, 2.6 Hz, 1H), 6.08 — 5.95 (m,
1H), 5.25 (dd, J = 10.3, 1.2 Hz, 1H), 5.16 (dd, J= 17.1, 1.1 Hz, 1H), 4.82 — 4.78 (m, 2H), 4.43 (q,
J=17.1Hz, 2H), 1.46 (t, J = 7.1 Hz, 3H). 3C {'H} NMR (126 MHz, DMSO-ds); 6 165.2, 161.2,
152.5, 148.1, 136.2, 134.3, 132.5, 128.2, 126.9, 122.9, 122.6, 121.6, 118.1, 112.2, 111.1, 110.3,
107.5, 105.6, 104.6, 60.4, 49.5, 14.5. HRMS (ESI): m/z: [M+H]" Caled for CoxH19NO4 362.1387;
found 362.1385.

Synthesis of ethyl 2-(1-ethyl-1H-indol-3-yl)-5-hydroxybenzofuran-3-carboxylate (4d)

The compound was prepared according to general procedure-(D) using
ethyl (E)-3-(1-ethyl-1H-indol-3-yl)acrylate (0.03 g, 0.12 mmol, 1 eq.) 1i
and benzoquinone (0.026 g, 0.24 mmol, 2 eq.) 2 under catalytic quantity
of Cu(OTf)2 (0.0043 g, 0.012 mmol, 10 mol%) at 40 °C to furnish ethyl
2-(1-ethyl-1H-indol-3-yl)-5-hydroxybenzofuran-3-carboxylate 4d.

After 1.5 h, purification by column chromatography (20% ethyl acetate
in hexane) obtained as a brown oily liquid (0.029 g, 70%), R (EtOAc/ hexane 1:3) = 0.5.

FT-IR (neat): vmax/cm’':, 3640, 2320, 1644, 1625, 1522, 1224, 1120, 778, 724; "H NMR (500
MHz, DMSO-ds); 6 9.36 (s, 1H), 8.89 (s, 1H), 8.29 (d, /= 7.8 Hz, 1H), 7.64 (d, J = 8.0 Hz, 1H),
7.53 (d,J=8.7Hz, 1H), 7.39 (d, J= 2.5 Hz, 1H), 7.34 — 7.25 (m, 2H), 6.78 (dd, /= 8.7, 2.5 Hz,
1H), 4.47 — 4.25 (m, 4H), 1.53 — 1.35 (m, 6H). 13C {{H} NMR (126 MHz, DMSO-ds); § 164.4,
160.2, 154.7, 147.0, 135.9, 133.8, 127.8, 126.4, 123.0, 122.2, 121.8, 113.0, 111.5, 111.1, 107.0,
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104.5, 104.2, 60.4, 41.5, 15.6, 14.7. HRMS (ESI): m/z: [M+H]" Calcd for C21H19NO4350.1387;
found 350.1383.

Synthesis of ethyl 5-hydroxy-2-(5-methoxy-1H-indol-3-yl)benzofuran-3-carboxylate (4¢)

The compound was prepared according to general procedure-(D) using
ethyl (E)-3-(5-methoxy-1H-indol-3-yl)acrylate (0.04 g, 0.16 mmol, 1
eq.) 1b and benzoquinone (0.035 g, 0.32 mmol, 2 eq.) 2 under catalytic
quantity of Cu(OTf), (0.005 g, 0.016 mmol, 10 mol%) at 40 °C to
furnish ethyl 5-hydroxy-2-(5-methoxy-1H-indol-3-yl)benzofuran-3-

carboxylate 4e. After 1.5 h, purification by column chromatography
(20% ethyl acetate in hexane) obtained as a brown oily liquid (0.033 g, 71%), R¢ (EtOAc/ hexane
2:3)=0.5.

FT-IR (neat): vmax/cm™':, 3654, 2320, 1690, 1500, 1222, 1185, 795, 725; '"H NMR (500 MHz,
DMSO-ds); 0 11.86 (s, 1H), 9.33 (s, 1H), 8.80 (d, J=3.0 Hz, 1H), 7.73 (s, 1H), 7.54 (d, J = 8.7
Hz, 1H), 7.45 (d, J = 8.8 Hz, 1H), 7.37 (d, J = 2.4 Hz, 1H), 6.92 (dd, J = 8.7, 2.4 Hz, 1H), 6.76
(dd, J=8.7,2.4 Hz, 1H), 4.38 (q, J= 7.0 Hz, 2H), 3.86 (s, 3H), 1.41 (t,J=7.1 Hz, 3H). 13C {'H}
NMR (126 MHz, DMSO-ds); 6 163.4, 159.8, 154.2, 153.7, 145.9, 131.2, 130.4, 126.9, 125.5,
1124, 111.8, 111.6, 110.5, 106.0, 104.0, 103.1, 102.9, 59.4, 54.9, 13.7. HRMS (ESI): m/z:
[M+H]" Caled for C20Hi7NOs 352.1178; found 352.1179.

Synthesis of ethyl S-hydroxy-2-(5-methoxy-1-methyl-1H-indol-3-yl)benzofuran-3-
carboxylate (4f)

The compound was prepared according to general procedure-(D) using
ethyl (E)-3-(5-methoxy-1-methyl-1H-indol-3-yl)acrylate (0.035 g,
0.13 mmol, 1 eq.) 11 and benzoquinone (0.029 g, 0.26 mmol, 2 eq.) 2
under catalytic quantity of Cu(OTf)2 (0.004 g, 0.013 mmol, 10 mol%)
at 40 °C to furnish ethyl 5-hydroxy-2-(5-methoxy-1-methyl-1H-indol-

3-yl)benzofuran-3-carboxylate 4f. After 1.5 h, purification by column

chromatography (20% ethyl acetate in hexane) obtained as a brown oily liquid (0.035 g, 79%), R¢
(EtOAc/ hexane 2:3) = 0.5.

FT-IR (neat): vmax/cm’':, 3658, 2320, 1650, 1502, 1272, 1187, 798, 725; '"H NMR (500 MHz,
DMSO-ds); 6 9.35 (s, 1H), 8.77 (s, 1H), 7.74 (d, /= 2.3 Hz, 1H), 7.54 (d, J= 8.7 Hz, 1H), 7.48 (d,
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J=8.9Hz, 1H), 7.37 (d, J= 2.4 Hz, 1H), 6.97 (dd, J = 8.8, 2.2 Hz, 1H), 6.77 (dd, J=8.7, 2.5 Hz,
1H), 4.39 (q, J = 7.1 Hz, 2H), 3.89 (s, 3H), 3.87 (s, 3H), 1.42 (t, J= 7.1 Hz, 3H). 3C {'H} NMR
(126 MHz, DMSO-dy); 164.4, 160.4, 155.5, 154.7, 146.9, 135.7, 132.1, 127.8, 126.9, 112.8, 112.4,
111.8,111.5,107.0, 104.4, 103.9, 103.7, 60.4, 55.9, 33.8, 14.7. HRMS (ESI): m/z: [M+H]" Calcd
for C21H1oNOs 366.1336; found 366.1331.

Synthesis of ethyl 2-(1-benzyl-5-methoxy-1H-indol-3-yl)-5-hydroxybenzofuran-3-
carboxylate (4g)

The compound was prepared according to general procedure-(D) using
ethyl (E)-3-(1-benzyl-5-methoxy-1H-indol-3-yl)acrylate (0.035 g,
0.13 mmol, 1 eq.) 1n and benzoquinone (0.029 g, 0.26 mmol, 2 eq.) 2
under catalytic quantity of Cu(OTf)2 (0.004 g, 0.013 mmol, 10 mol%)
at 40 °C to furnish ethyl 2-(1-benzyl-5-methoxy-1H-indol-3-yl)-5-
hydroxybenzofuran-3-carboxylate 4g. After 1.5 h, purification by

column chromatography (20% ethyl acetate in hexane) obtained as a
brown oily liquid (0.040 g, 87%), Rr (EtOAc/ hexane 2:3) = 0.5.
FT-IR (neat): vmax/cm™':, 3655, 2320, 1690, 1540, 1210, 1150, 1182, 1044, 759, 724; "TH NMR
(500 MHz, DMSO-dp); 6 8.82 (s, 1H), 7.82 (s, 1H), 7.42 (s, 1H), 7.28 (d, J = 8.6 Hz, 1H), 7.18 (t,
J=9.6 Hz, 3H), 7.08 (d, J = 8.6 Hz, 3H), 6.78 (dd, J = 20.2, 8.6 Hz, 2H), 6.63 (s, 1H), 5.27 (s,
2H), 4.31 (d, J = 7.0 Hz, 2H), 3.83 (s, 3H), 1.35 (t, J = 6.9 Hz, 3H). 13C {'H} NMR (126 MHz,
DMSO-ds); 165.1, 160.8, 155.4, 153.4, 149.8, 147.6, 136.5, 134.9, 131.4, 128.8, 128.0, 127.8,
127.6,126.7,116.1,111.0, 110.7, 107.5, 105.4, 105.0, 104.6, 60.2, 55.9, 51.0, 14.4. HRMS (ESI):
m/z: [M+H]" Calcd for C27H23NOs 442.1649; found 442.1645.

Synthesis of ethyl 5-hydroxy-2-(5-methoxy-1-(prop-2-yn-1-yl)-1H-indol-3-yl)benzofuran-3-
carboxylate (4h)

S27



The compound was prepared according to general procedure-(D) using
ethyl (E)-3-(5-methoxy-1-(prop-2-yn-1-yl)-1H-indol-3-yl)acrylate
(0.04 g, 0.14 mmol, 1 eq.) 1o and benzoquinone (0.035 g, 0.26 mmol,
2 eq.) 2 under catalytic quantity of Cu(OTf)2 (0.004 g, 0.013 mmol, 10
mol%) at 40 °C to furnish ethyl 5-hydroxy-2-(5-methoxy-1-(prop-2-
yn-1-yl)-1H-indol-3-yl)benzofuran-3-carboxylate 4h. After 1.5 h,

purification by column chromatography (25% ethyl acetate in hexane)
obtained as a brown oily liquid (0.030 g, 55%), R¢ (EtOAc/ hexane 2:3) =0.5.

FT-IR (neat): vmax/cm’':, 3610, 2665, 2305, 1650, 1502, 1272, 1190, 803, 723; "H NMR (500
MHz, DMSO-ds); 0 9.36 (s, 1H), 8.89 (s, 1H), 7.75 (s, 1H), 7.65 — 7.53 (m, 2H), 7.38 (s, 1H), 7.02
(d, J=8.9 Hz, 1H), 6.78 (d, J= 8.7 Hz, 1H), 5.26 (s, 2H), 4.40 (q, J = 7.0 Hz, 2H), 3.88 (s, 3H),
3.55 (s, 1H), 1.43 (t,J= 7.0 Hz, 3H). 13C {{H} NMR (126 MHz, DMSO-ds); 6 164.3,159.9, 155.7,
154.7, 147.0, 134.2, 131.1, 127.7, 127.1, 113.1, 112.7, 112.1, 111.6, 107.0, 104.8, 104.6, 104.4,
78.9, 76.9, 60.5, 55.9, 36.4, 14.7. HRMS (ESI): m/z: [M+H]" Caled for C23Hi19NOs 390.1336;
found 390.1331.

Synthesis of ethyl 2-(1-allyl-5-methoxy-1H-indol-3-yl)-5-hydroxybenzofuran-3-carboxylate
(4i)

The compound was prepared according to general procedure-5(D)
using ethyl (E)-3-(1-allyl-5-methoxy-1H-indol-3-yl)acrylate (0.03 g,
0.10 mmol, 1 eq.) 10 and benzoquinone (0.022 g, 0.21 mmol, 2 eq.) 2
under catalytic quantity of Cu(OTf)2 (0.003 g, 0.013 mmol, 10 mol%)
at 40 °C to furnish ethyl 2-(1-allyl-5-methoxy-1H-indol-3-yl)-5-

hydroxybenzofuran-3-carboxylate 4i. After 1.5 h, purification by

column chromatography (25% ethyl acetate in hexane) obtained as a
brown oily liquid (0.029 g, 71%), R¢ (EtOAc/ hexane 2:3) =0.5.

FT-IR (neat): vmax/cm™':, 3633, 2620, 2334, 1620, 1510, 1270, 1180, 845, 789; "H NMR (500
MHz, DMSO-ds); ¢ 9.36 (s, 1H), 8.80 (s, 1H), 7.75 (s, 1H), 7.53 (dd, J = 24.4, 8.6 Hz, 2H), 7.38
(s, IH), 6.97 (d, J=8.6 Hz, 1H), 6.78 (d, J= 8.4 Hz, 1H), 6.18 — 5.88 (m, 1H), 5.20 (dd, J=41.6,
13.5 Hz, 2H), 4.96 (s, 2H), 4.39 (d, J = 6.8 Hz, 2H), 3.87 (s, 3H), 1.42 (t,J = 6.6 Hz, 3H). 13C {'H}
NMR (126 MHz, DMSO-ds); 6 164.4, 160.2, 155.5, 154.7, 146.9, 134.7, 134.1, 131.4, 127.8,
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127.0,118.0,112.9,112.6,112.2,111.6,107.0, 104.5, 104.4, 104.0, 60.4, 55.9,49.2, 14.7. HRMS
(ESI): m/z: [M+H]" Calcd for C23H21NOs 392.1492; found 392.1486.

Synthesis of ethyl 2-(1-ethyl-5-methoxy-1H-indol-3-yl)-5-hydroxybenzofuran-3-carboxylate
4))

The compound was prepared according to general procedure-(D) using
ethyl (E)-3-(1-ethyl-5-methoxy-1H-indol-3-yl)acrylate (0.03 g, 0.10
mmol, 1 eq.) 1m and benzoquinone (0.022 g, 0.21 mmol, 2 eq.) 2 under
catalytic quantity of Cu(OTf)> (0.004 g, 0.012 mmol, 10 mol%) at 40
°C  to furnish ethyl 2-(1-ethyl-5-methoxy-1H-indol-3-yl)-5-

hydroxybenzofuran-3-carboxylate 4j. After 1.5 h, purification by

column chromatography (25% ethyl acetate in hexane) obtained as a
brown oily liquid (0.028 g, 72%), R¢ (EtOAc/ hexane 2:3) = 0.5.
FT-IR (neat): vmax/em’':, 3615, 2611, 2320, 1641, 1501, 1250, 1160, 855, 795; "H NMR (500
MHz, DMSO-ds); 0 9.35 (s, 1H), 8.83 (s, 1H), 7.74 (d, /= 2.3 Hz, 1H), 7.54 (dd, /= 8.8, 2.7 Hz,
2H), 7.37 (d, J=2.4 Hz, 1H), 6.96 (dd, /= 8.9, 2.4 Hz, 1H), 6.76 (dd, J = 8.7, 2.5 Hz, 1H), 4.39
(q,J=7.1Hz, 2H), 4.31 (q,J = 7.2 Hz, 2H), 3.86 (s, 3H), 1.42 (q, J=7.3 Hz, 6H). 13C {H} NMR
(126 MHz, DMSO-ds); 6 164.4, 160.4, 155.5, 154.7, 146.9, 134.1, 131.1, 127.9, 127.1, 112.8,
1124, 111.9, 111.5, 107.0, 104.5, 104.1, 103.8, 60.4, 55.9, 41.7, 15.7, 14.7. HRMS (ESI): m/z:
[M+H]" Caled for C22H21NOs 380.1492; found 380.1488.

Synthesis of ethyl 2-(5-bromo-1H-indol-3-yl)-5-hydroxybenzofuran-3-carboxylate (4k)

The compound was prepared according to general procedure-(D) using
ethyl (E)-3-(5-bromo-1H-indol-3-yl)acrylate (0.03 g, 0.10 mmol, 1
eq.) 1e and benzoquinone (0.022 g, 0.21 mmol, 2 eq.) 2 under catalytic
quantity of Cu(OTf)2 (0.003 g, 0.013 mmol, 10 mol%) at 40 °C to
furnish  ethyl 2-(5-bromo-1H-indol-3-yl)-5-hydroxybenzofuran-3-

carboxylate 4k. After 1.5 h, purification by column chromatography

(25% ethyl acetate in hexane) obtained as a brown oily liquid (0.024 g, 64%), Rr (EtOAc/ hexane
2:1)=0.5.

FT-IR (neat): vmax/cm’':, 3640, 2623, 2310, 1620, 1520, 1230, 1136, 890, 789; '"H NMR (500
MHz, DMSO-dp); 6 12.17 (s, 1H), 9.37 (s, 1H), 8.86 (s, 1H), 8.34 (s, 1H), 7.55 (dd, J = 23.7, 8.4
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Hz, 2H), 7.38 (d, /= 11.7 Hz, 2H), 6.78 (d, J = 8.6 Hz, 1H), 4.39 (q, 2H), 1.41 (t, J= 6.4 Hz, 3H).
13C {IH} NMR (126 MHz, DMSO-ds); 6 164.3, 159.7, 154.8, 147.0, 135.2, 132.9, 127.7, 127.4,
125.6, 123.7, 114.8, 114.2, 113.2, 111.7, 107.0, 104.9, 104.8, 60.5, 14.7. HRMS (ESI): m/z:
[M+H]" Caled for C19H14BrNO4 400.0179; found 400.0174.

Synthesis of ethyl 2-(1-benzyl-5-bromo-1H-indol-3-yl)-5-hydroxybenzofuran-3-carboxylate
(41)

The compound was prepared according to general procedure-(D) using
ethyl (E)-3-(1-benzyl-5-bromo-1H-indol-3-yl)acrylate (0.03 g, 0.08
mmol, 1 eq.) 1p and benzoquinone (0.017 g, 0.14 mmol, 2 eq.) 2 under
catalytic quantity of Cu(OTf)2 (0.004 g, 0.013 mmol, 10 mol%) at 40
°C to furnish ethyl 2-(1-benzyl-5-bromo-1H-indol-3-yl)-5-
hydroxybenzofuran-3-carboxylate 4l. After 1.5 h, purification by

column chromatography (25% ethyl acetate in hexane) obtained as a

brown oily liquid (0.027 g, 78%), R¢ (EtOAc/ hexane 2:1) =0.5.

FT-IR (neat): vma/cm':, 3650, 2611, 2312, 1678, 1654, 1520, 1250, 1178, 877, 752; '"H NMR
(500 MHz, DMSO-dy); & 9.39 (s, 1H), 8.95 (s, 1H), 8.36 (d, J = 1.8 Hz, 1H), 7.62 — 7.55 (m, 8.8
Hz, 2H), 7.41 (dd, J= 8.7, 1.8 Hz, 1H), 7.39 (d, J = 2.4 Hz, 1H), 7.37 — 7.26 (m, SH), 6.80 (dd, J
=8.8,2.5 Hz, 1H), 5.61 (s, 2H), 4.37 (q, J= 7.1 Hz, 2H), 1.37 (t, J= 7.1 Hz, 3H). 13C {'H} NMR
(126 MHz, DMSO-ds); 6 164.2, 158.9, 154.8, 147.1, 137.4, 135.7, 135.1, 129.2, 128.2, 128.0,
127.6, 127.5, 125.8, 124.1, 114.7, 113.7, 113.4, 111.8, 107.0, 105.2, 104.6, 60.6, 50.2, 14.6.
HRMS (ESI): m/z: [M+H]" Calcd for C2sHa0BrNO4 490.0648; found 490.0642.

Synthesis of ethyl 5-hydroxy-2-(2-methyl-1H-indol-3-yl)benzofuran-3-carboxylate (4m)

The compound was prepared according to general procedure-5(D)
using ethyl (E)-3-(2-methyl-1H-indol-3-yl)acrylate (0.03 g, 0.13
mmol, 1 eq.) 1g and benzoquinone (0.029 g, 0.26 mmol, 2 eq.) 2 under
catalytic quantity of Cu(OTf)2 (0.005 g, 0.013 mmol, 10 mol%) at 40
°C to furnish ethyl 5-hydroxy-2-(2-methyl-1H-indol-3-yl)benzofuran-

3-carboxylate 4m. After 1.5 h, purification by column chromatography
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(25% ethyl acetate in hexane) obtained as a brown oily liquid (0.029 g, 73%), R¢ (EtOAc/ hexane

1:3)=0.5.

FT-IR (neat): vma/em’:, 3565, 2603, 2210, 1522, 1501, 1220, 1122, 854, 774; '"H NMR (500
MHz, DMSO-ds); 6 11.71 (s, 1H), 9.41 (s, 1H), 7.51 — 7.46 (m, 2H), 7.45 — 7.41 (m, 2H), 7.18 (t,
J=173Hz, 1H), 7.11 (t, J= 7.4 Hz, 1H), 6.84 (dd, J= 8.7, 2.5 Hz, 1H), 4.28 (q, /= 7.1 Hz, 2H),
2.46 (s, 3H), 1.24 (t,J=7.1 Hz, 3H). 3C {H} NMR (126 MHz, DMSO-dy); 6 163.7, 159.2, 154.6,
147.9, 139.2, 135.5, 127.9, 127.4, 121.7, 120.4, 119.4, 116.1, 113.5, 111.7, 108.0, 106.6, 102.8,
60.2, 14.5, 13.7. HRMS (ESI): m/z: [M+H]" Calcd for C20Hi7NO4 336.1230; found 336.1226.

Synthesis of ethyl 2-(5-bromo-1H-indol-3-yl)-5-hydroxybenzofuran-3-carboxylate (4n)

4n

The compound was prepared according to general procedure-(D),
using ethyl (E)-3-(6-bromo-1H-indol-3-yl)acrylate (0.03 g, 0.10 mmol,
1 eq.) 1f and benzoquinone (0.022 g, 0.21 mmol, 2 eq.) 2 under
catalytic quantity of Cu(OTf)2 (0.003 g, 0.013 mmol, 10 mol%) at 40
°C to furnish ethyl 2-(6-bromo-1H-indol-3-yl)-5-hydroxybenzofuran-
3-carboxylate 4n. After 1.5 h, purification by column chromatography

(25% ethyl acetate in hexane) obtained as a brown oily liquid (0.017 g, 42%), R¢ (EtOAc/ hexane

3:2)=0.5.

FT-IR (neat): vma/om':, 3654, 2345, 1650, 1524, 1233, 1110, 789, 754; '"H NMR (500 MHz,
DMSO-ds); & 12.10 (s, 1H), 9.38 (s, 1H), 8.85 (s, 1H), 8.19 (d, J = 8.6 Hz, 1H), 7.76 (s, 1H), 7.53
(d, J= 8.7 Hz, 1H), 7.37 (d, J = 7.4 Hz, 2H), 6.79 (d, J = 8.6 Hz, 1H), 4.39 (q, J = 7.0 Hz, 2H),
1.41 (t, J = 7.0 Hz, 3H). 3C {'H} NMR (126 MHz, DMSO-ds); 6 164.3, 159.8, 154.7, 147.0,
137.3, 132.5, 127.7, 124.8, 124.3, 123.5, 115.6, 115.4, 113.2, 111.6, 107.0, 105.4, 104.8, 60.5,
14.7. HRMS (ESI): m/z: [M+H]" Calcd for C19H14BrNO4400.0179; found 400.0175.
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E- Synthesis and characterization of carbazoles (scheme 3):

o]
OEt
o Cu(OTf), (10 mol%)
* HLR AN
\ THF or DCM R
40°C, 4-8h Z N R
(2 eq) R, O

To the magnetically stirred solution of indole ester (1.0 equiv) in THF, 2 equivalents of vinyl
ketone derivatives were added at room temperature, under catalytic quantity of Cu(OTf)>. Then
the reaction mixture is allowed to stir at 40 °C till completion of reaction (monitored by TLC).
After completion reaction was quenched by adding water, further the organic layer was then
washed with brine and dried over Na;SOs. Finally, reaction mixture was concentrated under
vacuum and crude residue was purified by column chromatography (10-50% ethyl acetate in

hexane) to obtain the corresponding product.

Synthesis of ethyl 1-acetyl-9H-carbazole-3-carboxylate (5a)

o o The compound was prepared according to general procedure-(E) using
t
ethyl (E)-3-(1H-indol-3-yl)acrylate (0.03 g, 0.14 mmol, 1 eq.) 1a and
O O methyl vinyl ketone (0.03 g, 0.29 mmol, 2 eq.) 5 under catalytic quantity
Me
Ni_, o of Cu(OTf)2 (0.004 g, 0.014 mmol, 10 mol%) at 40 °C to furnish ethyl 5-
5a

hydroxy-2-(1H-indol-3-yl)benzofuran-3-carboxylate. After 4  h,

purification by column chromatography (15% ethyl acetate in hexane) obtained as a white solid

(0.029 g, 80%), R¢ (EtOAc/ hexane 1:3) =0.5.

mp: 111-113 °C, FT-IR (neat): vm/cm: 3416, 2854, 2364, 2319, 1654, 1524, 1061, 1003, 831,
775; "H NMR (500 MHz, CDCl3); 6 10.71 (s, 1H), 8.93 (s, 1H), 8.66 (s, 1H), 8.12 (d, /= 7.8 Hz,
1H), 7.56 — 7.51 (m, 1H), 7.50 — 7.46 (m, 1H), 7.37 — 7.28 (m, 1H), 4.46 (g, 2H), 2.78 (s, 3H),
1.46 (t, J = 7.1 Hz, 3H).BC {'H} NMR (126 MHz, CDCl3); § 200.2, 166.7, 141.5, 140.5, 129.7,
127.4,127.3,125.0, 122.3, 121.1, 120.7 (X 2C), 118.7, 111.7, 61.2, 26.8, 14.5. HRMS (ESI): m/z:
[M+H]" Caled for C17HsNOs 282.1125; found 282.1124.
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Synthesis of ethyl 1-acetyl-9-benzyl-9H-carbazole-3-carboxylate (5b)

The compound was prepared according to general procedure-(E) using

o)
%t | ethyl (E)-3-(1-benzyl-1H-indol-3-yl)acrylate (0.04 g, 0.13 mmol, 1 eq.) 1j
O O and methyl vinyl ketone (0.023 g, 0.32 mmol, 2 eq.) 5 under catalytic
\ o e quantity of Cu(OTf)> (0.006 g, 0.02 mmol, 10 mol%) at 40 °C to furnish
ethyl 1-acetyl-9-benzyl-9H-carbazole-3-carboxylate Sb. After 2.5 h,
sb purification by column chromatography (20% ethyl acetate in hexane)

obtained as a white solid (0.036 g, 75%), R¢ (EtOAc/ hexane 1:3) =0.4.

mp: 125-127 °C, FT-IR (neat): vimax/cm™': 3422, 2977, 2368, 2323, 1745, 1701, 1522, 1138, 1045,
956, 851; 635; '"H NMR (500 MHz, CDCl3); 6 8.98 (s, 1H), 8.30 (s, 1H), 8.25 (d, J= 7.8 Hz, 1H),
7.58 (d, J= 3.4 Hz, 2H), 7.45 — 7.38 (m, 1H), 7.22 — 7.14 (m, 3H), 6.81 — 6.72 (m, 2H), 5.70 (s,
2H), 4.48 (q, J = 7.1 Hz, 2H), 2.26 (s, 3H), 1.48 (t, J = 7.1 Hz, 3H). 13C {'H} NMR (126 MHz,
CDCl3); 6 200.5, 166.5, 143.0, 138.5, 136.3, 128.6, 127.4,127.3,127.3, 126.7, 125.8, 125.5, 125.1,
122.5, 121.0, 120.5 (X 2C), 109.9, 61.0, 48.4, 28.9, 14.5. HRMS (ESI): m/z: [M+H]" Calcd for
C24H21NO3 372.1594; found 372.1594.

Synthesis of ethyl 1-acetyl-6-methoxy-9H-carbazole-3-carboxylate (5c¢)

o The compound was prepared according to general procedure-(E) using
OEt | ethyl (E)-3-(5-methoxy-1H-indol-3-yl)acrylateacrylate (0.04 g, 0.20

MeO O O mmol, 1 eq.) 1b and methyl vinyl ketone (0.028 g, 0.407 mmol, 2 eq.)
Ni-i 4 e | 5under catalytic quantity of Cu(OTf)2 (0.008 g, 0.02 mmol, 10 mol%)

5¢ at 40 °C to furnish ethyl 1-acetyl-6-methoxy-9H-carbazole-3-

carboxylate Sc. After 2.5 h, purification by column chromatography
(20% ethyl acetate in hexane) obtained as a golden yellow solid (0.035 g, 69%), R (EtOAc/ hexane
2:3)=0.5.

mp: 118120 °C, FT-IR (neat): vmax/cm': 3412, 2860, 2354, 2317, 1749, 1652, 1008, 854, 779;
H NMR (500 MHz, CDCls); 5 10.53 (s, 1H), 8.81 (s, 1H), 8.57 (s, 1H), 7.50 (s, 1H), 7.35 (d, J =
8.8 Hz, 1H), 7.06 (dd, J = 8.8, 2.4 Hz, 1H), 4.40 (q, J = 7.1 Hz, 2H), 3.86 (s, 3H), 2.71 (s, 3H),
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1.41 (t, J = 7.1 Hz, 3H). 13C {1H} NMR (126 MHz, CDCl3); 6 200.0, 166.6, 154.9, 141.8, 135.1,
129.6,127.3,124.9,122.8,120.1, 118.6, 116.5, 112.4,103.2, 61.1, 55.9, 26.7, 14.5. HRMS (ESI):
m/z: [M+H]" Calcd for C17H18NO4312.1230; found 312.1209.

Synthesis of ethyl 1-acetyl-6-bromo-9H-carbazole-3-carboxylate (5d)

o The compound was prepared according to general procedure-(E) using
oFt ethyl (E)-3-(5-bromo-1H-indol-3-yl)acrylate (0.03 g, 0.10 mmol, 1 eq.)

B O ) le and methyl vinyl ketone (0.014 g, 0.204 mmol, 2 eq.) 5 under
Ni_, o e catalytic quantity of Cu(OTf)2 (0.004 g, 0.01 mmol, 10 mol%) at 40 °C

Sd to furnish ethyl I-acetyl-6-bromo-9H-carbazole-3-carboxylate 5d.

After 2.5 h, purification by column chromatography (20% ethyl acetate in hexane) obtained as a
pale yellow solid (0.023 g, 66%), R¢ (EtOAc/ hexane 2:3) = 0.4.

mp: 130-132 °C, FT-IR (neat): vmax/cm': 3449, 2975, 2362, 2319, 1701, 1524, 1345, 1047, 798;
'TH NMR (500 MHz, CDCl3); 6 10.68 (s, 1H), 8.84 (s, 1H), 8.63 (d, /= 1.2 Hz, 1H), 8.18 (d, J =
1.3 Hz, 1H), 7.52 (dd, J= 8.6, 1.8 Hz, 1H), 7.36 (d, /= 8.6 Hz, 1H), 4.41 (q,J=7.1 Hz, 2H), 2.74
(s,3H), 1.42 (t,J=7.1 Hz, 3H). 13C {{H} NMR (126 MHz, CDCls); 6 200.1, 166.3, 141.6, 139.0,
130.2, 130.0, 127.6, 124.0, 123.9, 123.5, 121.2, 118.9, 113.9, 113.1, 61.2, 26.8, 14.5. HRMS
(ESI): m/z: [M+H]" Calcd for C17H14BrNO3 360.0230; found 360.0223.

Synthesis of ethyl 1-acetyl-7-bromo-9H-carbazole-3-carboxylate (Se)

o The compound was prepared according to general procedure-(E) using
oFt ethyl (E)-3-(6-bromo-1H-indol-3-yl)acrylate (0.03 g, 0.10 mmol, 1 eq.)

O O 1f and methyl vinyl ketone (0.014 g, 0.204 mmol, 2 eq.) 5 under

Br NJT™ | catalytic quantity of Cu(OT); (0.004 g, 0.01 mmol, 10 mol%) at 40 °C

5e

to furnish ethyl 1-acetyl-7-bromo-9H-carbazole-3-carboxylate Se. After
2.5 h, purification by column chromatography (20% ethyl acetate in hexane) obtained as a yellow
solid (0.024 g, 69%). R (EtOAc/ hexane 2:3) = 0.3.

mp: 135-137 °C, FT-IR (neat): vmax/cm™': 3389, 2988, 2267, 2317, 1720, 1547, 1104, 770; NMR
(500 MHz, CDCls); 0 10.73 (s, 1H), 8.92 (s, 1H), 8.70 (s, 1H), 7.98 (d, J = 8.3 Hz, 1H), 7.71 (s,

S34



1H), 7.46 (dd, J=8.3, 1.1 Hz, 1H), 4.51 (q, J= 7.1 Hz, 2H), 2.82 (s, 3H), 1.51 (t, J= 7.1 Hz, 3H).
13C {1H} NMR (126 MHz, CDCls); § 200.1, 166.4, 141.4, 141.2, 129.8, 127.3, 124.3, 124.3, 121.8,
121.3, 121.1, 120.7, 118.9, 114.7, 61.2, 26.8, 14.5. HRMS (ESI): m/z: [M+H]" Calcd for
C17H14BrNO3 360.0230; found 360.0220.

Synthesis of ethyl 1-acetyl-9-benzyl-7-bromo-9H-carbazole-3-carboxylate (5f)

o . The compound was prepared according to general procedure-(E) using
t

ethyl (E)-3-(1-benzyl-5-bromo-1H-indol-3-yl)acrylate (0.04 g, 0.10

B O O mmol, 1 eq.) 1p and methyl vinyl ketone (0.014 g, 0.207 mmol, 2 eq.) 5
Me

N‘H o under catalytic quantity of Cu(OTf)2 (0.004 g, 0.01 mmol, 10 mol%) at 40

S °C to furnish ethyl I-acetyl-9-benzyl-7-bromo-9H-carbazole-3-

carboxylate 5f. After 2.5 h, purification by column chromatography (20% ethyl acetate in hexane)
obtained as a creamy white solid (0.035 g, 72%), Rr (EtOAc/ hexane 2:3) = 0.4.

mp: 140-142 °C, FT-IR (neat): vma/cm’': 3452, 2988, 2854, 2362, 1745, 1701, 1522, 1339,1148,
1047, 998, 683; 'TH NMR (500 MHz, CDCls); 6 8.82 (s, 1H), 8.23 (d, J= 19.0 Hz, 2H), 7.55 (dd,
J=28.7,1.7 Hz, 1H), 7.34 (d, J= 8.7 Hz, 1H), 7.13 — 7.05 (m, 3H), 6.68 — 6.60 (m, 2H), 5.55 (s,
2H), 4.37 (q, J = 7.1 Hz, 2H), 2.16 (s, 3H), 1.38 (t, J= 7.1 Hz, 3H). 3C {'H} NMR (126 MHz,
CDCL); §200.3, 166.2, 141.6, 138.7, 135.9, 130.0, 128.7, 128.0, 127.5, 126.6, 125.8, 125.3, 124.7,
1242, 123.2, 121.0, 113.9, 111.4, 61.2, 48.6, 28.9, 14.5. HRMS (ESI): m/z: [M+H]" Calcd for
C24H20BrNO3 450.0699; found 450.0693.

Synthesis of ethyl 1-acetyl-9-benzyl-7-bromo-9H-carbazole-3-carboxylate (5g)

The compound was prepared according to general procedure-5(D)

o)

°F | using ethyl (E)-3-(1-benzyl-6-bromo-1H-indol-3-yl)acrylate (0.04 g,

O O 0.10 mmol, 1 eq.) 1q and methyl vinyl ketone (0.014 g, 0.207 mmol,

Br \ o e 2 eq.) 5 under catalytic quantity of Cu(OTf)> (0.004 g, 0.01 mmol, 10
d mol%) at 40 °C to furnish ethyl 1-acetyl-9-benzyl-7-bromo-9H-

59 carbazole-3-carboxylate Sg. After 2.5 h, purification by column

chromatography (20% ethyl acetate in hexane) obtained as a creamy

white solid (0.036 g, 74%), R (EtOAc/ hexane 2:3) = 0.4.
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mp: 145-147 °C, FT-IR (neat): vmax/cm™: 3485, 2970, 2754, 2250, 1720, 1532, 1236, 1099, 759;
H NMR (500 MHz, CDCl3); & 8.93 (s, 1H), 8.30 (s, 1H), 8.09 (d, J = 8.3 Hz, 1H), 7.73 (s, 1H),
7.51 (d, J= 8.3 Hz, 1H), 7.24 — 7.14 (m, 3H), 6.78 — 6.70 (m, 2H), 5.63 (s, 2H), 4.47 (q, J=7.1
Hz, 2H), 2.23 (s, 3H), 1.47 (t, J= 7.1 Hz, 3H). 13C {'H} NMR (126 MHz, CDCls); 6 200.3, 166.3,
143.8, 138.6, 135.7, 128.7, 127.5, 126.6, 125.9, 125.2, 125.0, 124.3, 121.6, 121.1, 121.0, 116.0,
114.8,113.1, 61.2, 48.5,28.9, 14.4. HRMS (ESI): m/z: [M+H]" Calcd for C24H20BrNO3 450.0699;
found 450.0697.

Synthesis of ethyl 1-acetyl-9-benzyl-8-bromo-9H-carbazole-3-carboxylate (Sh)

Chemical Formula: C,sHyN,0,  1he compound was prepared according to general procedure-(E) using

ethyl (E)-3-(1-benzyl-6-cyano-1H-indol-3-yl)acrylate (0.04 g, 0.10

o
NG O mmol, 1 eq.) 1r and methyl vinyl ketone (0.014 g, 0.207 mmol, 2 eq.)
O N 5 under catalytic quantity of Cu(OTf), (0.004 g, 0.01 mmol, 10 mol%)
i >/\ © at 40 °C to furnish ethyl 1-acetyl-9-benzyl-7-cyano-9H-carbazole-3-
carboxylate Sh. After 2.5 h, purification by column chromatography

OEt
Me

5h

(20% ethyl acetate in hexane) obtained as a light brown solid (0.022 g,
54%), Rr (EtOAc/ hexane 3:1) = 0.5.

mp: 155-157 °C, FT-IR (neat): vimax/cm™': 3459, 3034, 2989, 2450, 1720, 1566, 1365, 1215, 1054,
789; TH NMR (500 MHz, CDCl3); 6 8.88 (s, 1H), 8.46 (s, 1H), 8.25 (d, J= 1.5 Hz, 1H), 7.72 (dd,
J=28.6, 1.4 Hz, 1H), 7.54 (d, J = 8.6 Hz, 1H), 7.13 — 7.10 (m, 3H), 6.81 — 6.42 (m, 2H), 5.61 (s,
2H), 4.39 (q, J = 7.1 Hz, 2H), 2.15 (s, 3H), 1.39 (t, J = 7.1 Hz, 3H).3C {{H} NMR (126 MHz,
CDCl3); 0 199.1,164.9, 143.6, 138.1, 134.2,129.3, 127.8, 127.4, 126.7, 125.6 (X2C), 125.3, 124.3,
123.6,121.7,121.0, 118.6, 109.7, 103.1, 60.3, 47.7, 27.8, 13.4. HRMS (ESI): m/z: [M+H]" Calcd
for C25H20BrN203397.1547; found 397.1544.

Synthesis of ethyl 1-benzoyl-9H-carbazole-3-carboxylate (5i)
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o o The compound was prepared according to general procedure-(E)
t
using ethyl (E)-3-(1H-indol-3-yl)acrylate (0.03 g, 0.14 mmol, 1
O O O eq.) 1a and phenyl vinyl ketone (0.037 g, 0.28 mmol, 2 eq.) under
H o catalytic quantity of Cu(OTf)2 (0.006 g, 0.002 mmol, 10 mol%)
5i

at 40 °C to furnish ethyl 1-benzoyl-9H-carbazole-3-carboxylate

5i. After 5 h, purification by column chromatography (5% ethyl acetate in hexane) obtained as a

white solid (0.036 g, 74%), R (EtOAc/ hexane 1:9) = 0.5.

mp: 140-142 °C, FT-IR (neat): vmax/cm’’: 3378, 3033, 2878, 2545, 1725, 1680, 1355, 1210, 1154,
755; 'TH NMR (500 MHz, CDCls + DMSO-ds); § 10.72 (s, 1H), 9.00 (s, 1H), 8.56 (s, 1H), 8.18 (d,
J=17.8 Hz, 1H), 7.83 (d, J= 8.5 Hz, 2H), 7.64 (t, J = 7.4 Hz, 1H), 7.60 — 7.51 (m, 4H), 7.36 (t, J
=7.4 Hz, 1H),4.43 (q,J=7.1 Hz, 2H), 1.43 (t, J= 7.1 Hz, 3H). 3C {{H} NMR (126 MHz, CDCl;
+ DMSO-ds); 6 197.7, 166.7, 142.7, 140.5, 138.5, 132.4, 132.1, 129.6, 128.6, 127.4, 127.3, 125.2,
122.5, 121.2, 120.8, 120.7, 118.0, 111.8, 61.2, 14.5. HRMS (ESI): m/z: [M+H]" Calcd for
C2,H17NO3 344.1281; found 344.1264.

Synthesis of ethyl 1-benzoyl-6-methoxy-9H-carbazole-3-carboxylate (5j)

o The compound was prepared according to general procedure-(E)
oFt using (E)-3-(5-methoxy-1H-indol-3-ylacrylate (0.04 g, 0.16

Meo O ) mmol, 1 eq.) 1b and phenyl vinyl ketone (0.043 g, 0.33 mmol, 2
b o O eq.) under catalytic quantity of Cu(OTf)2 (0.006 g, 0.002 mmol,

% 10 mol%) at 40 °C to furnish ethyl 1-benzoyl-6-methoxy-9H-

carbazole-3-carboxylate (5j). After 5 h, purification by column chromatography (5% ethyl acetate
in hexane) obtained as a light-yellow solid (0.036 g, 60%), R (EtOAc/ hexane 1:9) = 0.5.

mp: 150152 °C, FT-IR (neat): vmax/cm™: 3375, 3133, 2860, 2555, 1730, 1650, 1320, 1220, 755;
H NMR (500 MHz, CDCls + DMSO-ds); 6 10.72 (s, 1H), 8.8 (s, 1H), 8.44 (s, 1H), 7.74 (d, J =
7.2 Hz, 2H), 7.57 (d, J = 2.1 Hz, 2H), 7.51 — 7.42 (m, 3H), 7.08 (d, J = 8.7, 2.2 Hz, 1H), 4.35 (q,
J=17.1 Hz, 2H), 3.88 (s, 3H), 1.35 (t, /= 7.1 Hz, 3H).1*C {{H} NMR (126 MHz, CDCl; - DMSO-
ds); 6 197.2, 166.5, 154.9, 142.8, 138.4, 135.2, 132.1, 131.8, 129.3, 128.4, 127.1, 124.9, 122.9,
119.9, 117.9, 116.5, 112.6, 103.1, 60.9, 55.9, 14.4. HRMS (ESI): m/z: [M+H]" Caled for
C23H20NO4 374.1387; found 374.1371.
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Synthesis of ethyl 1-benzoyl-6-bromo-9H-carbazole-3-carboxylate (5k)

o . The compound was prepared according to general procedure-(E)
t

using (E)-3-(1-benzyl-5-bromo-1H-indol-3-yl)acrylate (0.04 g,

B O O O 0.14 mmol, 1 eq.) 1p and phenyl vinyl ketone (0.036 g, 0.28

H o mmol, 2 eq.) under catalytic quantity of Cu(OTf)> (0.005 g, 0.015

o mmol, 10 mol%) at 40 °C to furnish ethyl 1-benzoyl-6-bromo-

9H-carbazole-3-carboxylate (5k). After 5 h, purification by column chromatography (5% ethyl
acetate in hexane) obtained as yellow solid (0.039 g, 67%), R¢ (EtOAc/ hexane 1:7) =0.5.

mp: 155-157 °C, FT-IR (neat): vma/cm™’: 3360, 3033, 2875, 1720, 1650, 1315, 1120, 733; 'H
NMR (500 MHz, DMSO-ds); 6 12.26 (s, 1H), 9.08 (s, 1H), 8.56 (d, /=2.0 Hz, 1H), 8.30 (s, 1H),
7.80 (d, J=7.5 Hz, 2H), 7.75 — 7.67 (m, 2H), 7.64 — 7.55 (m, 3H), 4.33 (q, /= 7.1 Hz, 2H), 1.34
(t, J=7.1 Hz, 3H).3C {{H} NMR (126 MHz, DMSO-ds); 6 195.3, 165.4, 141.2, 139.8, 137.8,
132.1,131.3,129.3,129.1, 128.4,127.1, 123.5, 123.2, 119.7, 118.5, 114.5, 112.7, 60.5, 39.5, 14.1.
HRMS (ESI): m/z: [M+H]" Calcd for C22H17BrNO3 422.0387; found 422.0366.

Synthesis of ethyl 1-benzoyl-6-nitro-9H-carbazole-3-carboxylate (51)

o The compound was prepared according to general procedure-(E)
o8t using ethyl (E)-3-(5-nitro-1H-indol-3-yl)acrylate (0.04 g, 0.15
oaN O O mmol, 1 eq.) 1c and phenyl vinyl ketone (0.04 g, 0.30 mmol, 2
e
H o

eq.) under catalytic quantity of Cu(OTf), (0.006 g, 0.015 mmol,
51

10 mol%) at 40 °C to furnish ethyl 1-benzoyl-6-nitro-9H-

carbazole-3-carboxylate (SI). After 5 h, purification by column chromatography (5% ethyl acetate
in hexane) obtained as yellow solid (0.034 g, 57%), R¢ (EtOAc/ hexane 1:5) = 0.5.

mp: 160-162 °C, FT-IR (neat): vma/cm’’: 3350, 3152, 2855, 1720, 1610, 1330, 1120, 724; 'H
NMR (500 MHz, DMSO-ds); 6 12.65 (s, 1H), 9.24 (s, 1H), 8.35 (d, J= 9.0 Hz, 1H), 8.35 (d, J =
9.0 Hz, 1H), 8.29 (s, 1H), 7.87 — 7.80 (m, 3H), 7.73 (d, J = 7.5 Hz, 1H), 7.64 (t, J = 7.5 Hz, 2H),
434 (q,J= 7.0 Hz, 2H), 1.34 (t, J= 7.0 Hz, 3H). 3C {'H} NMR (126 MHz, DMSO-ds); 6 195.1,
165.3, 144.6, 142.2, 141.3, 137.6, 132.5, 131.7, 129.3, 128.6, 127.8, 124.4, 122.3, 121.5, 120.9,
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119.4, 118.1, 112.9, 60.8, 14.2. HRMS (ESI): m/z: [M+H]" Calcd for C2H;7N20s 389.1132;
found 389.1114.

Synthesis of ethyl 1-cinnamoyl-9H-carbazole-3-carboxylate (Sm)

The compound was prepared according to general procedure-(E)
using ethyl (E)-3-(1H-indol-3-yl)acrylate (0.04 g, 0.18 mmol, 1
eq.) 1la and (E)-1-phenylpenta-1,4-dien-3-one (0.05 g, 0.36
mmol, 2 eq.) under catalytic quantity of Cu(OTf), (0.006 g, 0.01

mmol, 10 mol%) at 40 °C to furnish ethyl 1-cinnamoyl-9H-

carbazole-3-carboxylate (Sm). After 8 h, purification by column chromatography (5% ethyl acetate
in hexane) obtained as white solid (0.050 g, 75%), R¢ (EtOAc/ hexane 1:5) = 0.5.

mp: 180-182 °C, FT-IR (neat): vmad/cm’’: 3360, 3140, 2840, 1730, 1620, 1320, 1110, 750; 'H
NMR (500 MHz, CDCls); 6 10.97 (s, 1H), 8.97 (s, 1H), 8.86 (s, 1H), 8.15 (d, J= 7.8 Hz, 1H), 8.02
—7.83 (m, 2H), 7.79 — 7.68 (m, 2H), 7.57 (d, J = 8.0 Hz, 1H), 7.52 (d, J = 7.4 Hz, 1H), 7.48 — 7.44
(m, 3H), 7.34 (t,J=7.3 Hz, 1H), 4.37 (g, 2H), 1.51 (t, J= 7.1 Hz, 3H). 3C {'H} NMR (126 MHz,
CDCL); 6 190.3, 166.8, 144.7, 142.4, 140.5, 134.9, 130.8, 129.1, 128.8, 127.4, 127.4, 125.1, 122.5,
(121.1X2C), 120.8, 120.8, (119.3X2C), 111.9, 61.3, 14.6. HRMS (ESI): m/z: [M+H]* Calcd for
C24H20NO3 370.1438; found 370.1422.

Synthesis of ethyl 1-cinnamoyl-6-methoxy-9H-carbazole-3-carboxylate (5n)

The compound was prepared according to general procedure-(E)
using ethyl (E)-3-(5-methoxy-1H-indol-3-yl)acrylate (0.04 g,
0.16 mmol, 1 eq.) 1b and (E)-1-phenylpenta-1,4-dien-3-one
(0.052 g, 0.33 mmol, 2 eq.) under catalytic quantity of Cu(OTf)>
(0.006 g, 0.01 mmol, 10 mol%) at 40 °C to furnish ethyl I-

cinnamoyl-6-methoxy-9H-carbazole-3-carboxylate (Sn). After 8 h, purification by column

chromatography (5% ethyl acetate in hexane) obtained as white solid (0.046 g, 72%), R¢ (EtOAc/
hexane 1:5) =0.5.
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mp: 185-187 °C, FT-IR (neat): vma/cm’': 3350, 3120, 2850, 1720, 1610, 1310, 1150, 755; 'H
NMR (500 MHz, CDCl3); 6 10.77 (s, 1H), 8.82 (s, 1H), 8.73 (s, 1H), 7.90 — 7.73 (m, 2H), 7.65 (d,
J= 6.5 Hz, 2H), 7.51 (s, 1H), 7.42 — 7.33 (m, 4H), 7.06 (d, J = 8.7 Hz, 1H), 4.43 (q, J= 7.1 Hz,
2H), 3.86 (s, 3H), 1.44 (t, J = 7.1 Hz, 3H). 1*C {{H} NMR (126 MHz, CDCls); § 190.0, 166.7,
155.0, 144.4, 142.7, 135.1, 134.8, 130.6, 129.0, 128.6, 127.3, 127.2, 124.9, 122.9, 120.7, 120.2,
119.1, 116.5, 112.5, 103.2, 103.2, 61.1, 14.6. HRMS (ESI): m/z: [M+H]" Calcd for C2sH2oNO4
400.1543; found 400.1525.

Synthesis of ethyl 1-butyryl-9H-carbazole-3-carboxylate (50)

The compound was prepared according to general procedure-(E)

o
oFt using ethyl (E)-3-(1H-indol-3-yl)acrylate (0.03 g, 0.14 mmol, 1
O O eq.) la and hex-1-en-3-one (0.028 g, 0.28 mmol, 2 eq.) under
¥ o catalytic quantity of Cu(OTf), (0.006 g, 0.01 mmol, 10 mol%) at

50

40 °C to furnish ethyl 1-butyryl-9H-carbazole-3-carboxylate
(50). After 8 h, purification by column chromatography (2% ethyl acetate in hexane) obtained as
creamy white solid (0.02 g, 48%), R¢ (EtOAc/ hexane 1:7) = 0.3.

mp: 166—168 °C, FT-IR (neat): vmax/cm™: 3430, 2840, 1720, 1605, 1310, 755; '"H NMR (500
MHz, CDClz +DMSO-dps); ¢ 10.82 (s, 1H), 8.97 (s, 1H), 8.73 (s, 1H), 8.15 (d, /= 7.8 Hz, 1H),
7.63 —7.46 (m, 2H), 7.34 (t, /= 7.3 Hz, 1H), 4.49 (q, /= 7.1 Hz, 2H), 3.18 (q, J = 7.3 Hz, 2H),
1.88 (q, J = 14.7, 7.3 Hz, 2H), 1.49 (t, J = 7.1 Hz, 3H), 1.09 (t, J = 7.4 Hz, 3H). 3C {{H} NMR
(126 MHz, CDCIl; + DMSO-dy); 6 202.6, 166.8, 141.8, 140.6, 129.0, 127.3, 127.3, 125.1, 122.4,
121.1, 120.8, (118.6X2C), 111.8, 61.2, 40.4, 18.1, 14.6, 14.0. HRMS (ESI): m/z: [M+H]" Calcd
for C19H20NO3310.1438; found 310.1422.
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F- Selected control experiments:

Todine mediated conversion of 3a to 4a

)

o I, ACN,rt

OH

Y

To the magnetically stirred solution of ethyl-5-hydroxy-2-(1H-indol-3-yl)-2,3-dihydrobenzofuran-
3-carboxylate 3a (0.04 g, 0.13 mmol, 1 eq.) in ACN, 10 mol% of iodine was added at room
temperature. Then the reaction mixture is allowed to stir at 40 °C till completion of reaction
(monitored by TLC). After completion (3h), reaction was quenched by adding water, further the
organic layer was then washed with brine and dried over Na>SOs. Purification by column
chromatography (15% ethyl acetate in hexane) 4a obtained as a light brown oily liquid (0.030 g,
69%), Rr (EtOAc/ hexane 1:3) = 0.5.

The obtained product was identified by TLC analysis, followed by spectroscopic data: 'H NMR
(500 MHz, DMSO-dp); 6 11.98 (s, 1H), 9.34 (s, 1H), 8.86 (d, J=2.5 Hz, 1H), 8.26 (d, /= 7.6 Hz,
1H), 7.54 (t, J= 8.9 Hz, 2H), 7.37 (d, /= 1.9 Hz, 1H), 7.30 — 7.19 (m, 2H), 6.77 (dd, J = 8.6, 2.0
Hz, 1H), 4.39 (q, J= 7.0 Hz, 2H), 1.41 (t,J=7.1 Hz, 3H). 3C {{H} NMR (126 MHz, DMSO-dj);
0163.4,159.7, 153.7, 146.0, 135.4, 130.8, 126.9, 124.8, 122.0, 120.8, 120.5, 112.0, 111.8, 110.5,
106.0, 104.2, 103.2, 59.4, 13.7.; HRMS (ESI): m/z: [M+H]" Calcd for Ci9HisNO4 322.1074;
found 322.1072.

Self-dimerization in absence of electrophilic partner:
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OEt
Cu(OTf),

(10 mol%)

\

40 °C, THF

To the magnetically stirred solution of indole-3-acrylates 1a (0.04 g, 0.18 mmol, 1 eq.) in THF,
10 mol% of Cu(OTf)2 (0.006 g, 0.018 mmol) was added at room temperature. Then the reaction
mixture is allowed to stir at 40 °C till completion of reaction (monitored by TLC). After completion
(6h), reaction was quenched by adding water, further the organic layer was then washed with brine
and dried over Na>SOs. Purification by column chromatography (15% ethyl acetate in hexane) 6
obtained as a light-yellow oily liquid (0.062 g, 78%), R¢ (EtOAc/ hexane 1:3) = 0.5. The obtained
product was identified by 'H, 3C-NMR, DEPT, IR, HRMS data and X-ray analysis.

FT-IR (neat): vma/cm™': 3327, 3215, 1654, 1547, 1477, 1200, 1140, 760; '"H NMR (500 MHz,
CDCl; +DMSO-dy);6 8.74 (s, 1H), 8.24 (s, 1H), 7.82 (s, 1H), 7.77 — 7.63 (m, 2H), 7.53 — 7.42 (m,
1H), 7.35 (s, 1H), 7.32 — 7.14 (m, 5H), 4.31 — 4.18 (m, 4H), 3.51 (d, J = 15.4 Hz, 1H), 2.54 (t, J =
12.4 Hz, 1H), 1.31 — 1.19 (m, 6H). 3C {'H} NMR (126 MHz, CDCl; DMSO-ds); § 173.0, 164.7,
144.9, 141.0, 139.6, 135.9, 132.3, 127.8, 127.7, 126.3, 123.7, 122.7, 122.6, 120.7, 120.4, 120.3,
120.0, 112.1, 111.8, 108.5, 60.6, 59.9, 42.2, 36.3, 14.3, 14.2.; HRMS (ESI) (m/z): Caled for
C26H24N204 [M + H]' 431.1965; found 431.1940.
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X-ray Crystallographic data:

The crystal was prepared by slow evaporation of the 3a in the solution of ethanol.

COOEt

Iz _

X ray crystal structure of compound 3a (CCDC 2352853)
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X-ray crystallographic ortep diagram of compound 3a

Table 1: Crystal data and structure refinement for 3a

Emperical formula C19 H17 N 04

Formula weight 323.33

Crystal color, habit colorless, block

T/iK 100(2)
Crystal system Monoclinic
Space group P2:/c (no. 14)
alA 16.790(2)
bIA 9.1114(12)
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c/A

10.3491(13)

al®

90.0
B 104.207(5)
y/° 90.0
V/A3 1534.8(3)
Z 4
De/g em™ 1.399
w/mm! 0.099
Reflections measured 31542

Unique reflections/Rint

3814/0.1111

R(F) [I >20(])] 2881
R1% WR? [I > 20(1)] R1=0.0453"
WR, = 0.0974°
R1% wR,’ (all data) R1=0.0693°
wR,=0.1111°
GOF on F? 1.057

2R1=Z(|Fol - |Fcl) / Z(|Fol); bwR, = {Z[W(Foz— FCZ)Z]/Z[W(FOZ)Z]}I/Z
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checkCIF/PLATON report
Srnachare factors hiave been supplied for datablock(s) Smam

THIS REMORT 15 FOR CUIDANCE ONLY. IF USED AS PART OF A REVIEW PROCEDURE
FOR FUBLECATION, [T SHOULD NOT REPLACE THE EXPERTISE OF AN EXPERIENCED
CRYSTALLOCRAPHIC REFEREE

b syntax errars found.  [CIF diclonary]  [Tnberpresing this eepor|

Datablock: 9mara

Bond precision: C-C = 0.0023 & Wavelength=0_7 1073

Cell: a=16. T90(2) b=9. 1114 (12) c=l0. 3491 (13)
&l pha=90 b= L0 20T (53 Fanma=50

Tenperature : L0 K
Caloculaved Reported

Vo lume 1634 _H(F) 15634 8(3)

Space group P21/ Pl 21521

Hall group -P 2ybe -P 2y

Wotety formula C19 HIT N 04 Cl1a HIT N O

Sum formuala C1e HiT W 04 C1e H17T N 04

W 32334 323,33

[, @ cm-3 13949 L. %88

z 4 4

Win (mm-1) 099 0.08a

FO0G Ga0.0 B&0.O

FOO0! GA0_ 35

h, k, lmax 22.12.13 22,12,13

Hret 3843 3EL4

Tmim, Tmax 993 0, 585 OG0T, 0. 746

Tmim’ (990

Correction method= & Reported T Limits: Toin=0. 807 Tmax=0. 746
AhsCorr = MULTI-SCAN

Data completencss= {1, 842 Theta (max) = 28H. 370
Ri{reflectionsl= 0 04550 2881% w2 (reflections)= 0. 1111 38143

5 = 1.087 Hpar= 220

Tha Ffollowing MALERTS wora penacated, Emch ALERT has the foomst
cnmt-nnme_ALERT _anlere-type_slert-laal .
Click on the kyperlinks far soce detadls of the cese.

The crystal was prepared by slow evaporation of the compound 6 in the solution of ethanol.
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check CIF/PLATON report
Sructure faciors have been supplied for datablock(s] mie_gm_23_om

THIS REFORT [5 FOR CUIDAMNCE ONLY. IF USED AS PART OF A REVIEW PROCEDURE
FOR PUBLICATION, IT SHOULD MOT REPLACE THE EXPERTISE OF AN EXPERIENCED
CRYSTALLOGRAPHIC REFEREE.

N syt s

Datablock: rde_gm_23 om
Bond precisilon: -0 = Q0030 A Wavelangoh=0. 71073
Cell: a=f . 3204 (19) b=k, BOT (2} c=16. 337 {4)

alpha=75 . TGO(3) bieta=T8 . 824 (3} gamna=rer . 305 {3)
Temperature: 100 K

Calculated Reported
Yo lume 1203, 9{8) 1213, 5{5}
Space group F -1 F -1
Hall group -B 1 -F 1
Molety formula C28 HI0 K2 04 28 K30 Nz 04
Sum formuls C2E HI0 N2 04 C28 Ko Nz 04
Wi 45H. b 454 . 4
Ox,g em-3 1. 255 1.254
z 2 2
Wi {mm-1} 0. 084 {0,084
Fin 4HE O 488 .0
Faon® qHE_x2
b, &, Dmax 10, 12,20 1y, B2, 20
Hiraft ek BT
Tmin, Tmax 0. 90% 0. 957 .66, 0. T8
Tmin® 0. aaz

Correction mathod= & Beported T Limits: Toin=0.860 Toax=0. 746
AbsCorr = MULTI-SCAN

Data completaness= {1,996 Thatn (max]= 27,055
Rireflactions}= O 0446¢ 3728) w2 {reflectlons)= O, 134%( 5317
5= 1.032 Hpar= 314

Tha following MLERTS wars penerntsd. Each ALERT has tha focmac
tosc-name_ALERT_nlsrt-type_nlert-Loval .
Click on cha Wyperclinks for rare detailes of the tase.
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Table.2 Crystal data and structure refinement for 6

Emperical formula

Ca6H26N204

Formula weight

430.50

Crystal color, habit

colorless, needle

T/K 100(2)
Crystal system Monoclinic
Space group P2i/c (no. 14)
alA 14.203(3)
b/A 12.372(3)
c/A 25.592(5)
a/° 90.0
B° 104.499(6)
y/° 90.0
V/A? 4353.7(15)
VA 8
De/g cm™ 1.303
w/mm! 0.089
Reflections measured 38332
Unique reflections/Rint 10772/0.0790

Final R indexes [[>=2c (1)]

R;=0.1811, wR> = 0.4490

R1%, wRy® (all data) R1=10.02916“
wR>= 0.5306°
5)
GOF on F 1.590

3R1 = 2(|Fol - |Fel) / 2(|Fol); PWR2 = {Z[W(Fo? - F2)2)/ZIw(Fo2)2] /2



NMR Spectra: '"H NMR (500 MHz, CDCl3) spectrum of 1a
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13C {H} NMR (126 MHz, CDCls) spectrum of 1a
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'H NMR (500 MHz, CDCls) spectrum of 1b
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'TH NMR (500 MHz, CDCl3) spectrum of 1¢
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'H NMR (500 MHz, CDCl3) spectrum of 1d
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'TH NMR (500 MHz, CDCl3) spectrum of 1e
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'TH NMR (500 MHz, CDCls) spectrum of 1f
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'TH NMR (500 MHz, CDCls) spectrum of 1g
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'H NMR (500 MHz, CDCl3) spectrum of 1h
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'TH NMR (500 MHz, CDCl3) spectrum of 1i
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H NMR (500 MHz, CDCl3) spectrum of 1j
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'TH NMR (500 MHz, CDCl3) spectrum of 1k
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'TH NMR (500 MHz, CDCl3) spectrum of 11
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'TH NMR (500 MHz, CDCls) spectrum of 1m
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'H NMR (500 MHz, CDCl3) spectrum of 1n
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'"H NMR (500 MHz, CDCl3) spectrum of 10
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'TH NMR (500 MHz, CDCls) spectrum of 1p
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'TH NMR (500 MHz, CDCl3) spectrum of 1q
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'TH NMR (500 MHz, CDCl3) spectrum of 1r
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TH NMR (500 MHz, CDCls) spectrum of 3a

ccsccoesEsEEs soeeas ea
= ¥MMmANSSQQXRuWMA enENAH~ NN
3 ZRORNILE3EEY EERLLE B3R
| N NN N

& bEgaims EEE g
- AHONANA ISEERN ™
11.5 10.5 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0
f1 (ppm)
13C {TH} NMR (126 MHz, CDCls) spectrum of 3a
T T T SN e= T [ I
Py |
| | “ \ ” ’ I”
| | |
J Ll J

T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100f1 (90 ) 80 70 60 50 40 30 20 10 0 -10
ppm

S68



'H NMR (500 MHz, CDCls) spectrum of 3b
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'TH NMR (500 MHz, CDCl3) spectrum of 3¢
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'TH NMR (500 MHz, CDCl3) spectrum of 3d
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'"H NMR (500 MHz, CDCls) spectrum of 3e
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'TH NMR (500 MHz, CDCls) spectrum of 3f
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'TH NMR (500 MHz, CDCls) spectrum of 3g
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'"H NMR (500 MHz, CDCl3) spectrum of 3h
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'TH NMR (500 MHz, CDCl3) spectrum of 3i
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TH NMR (500 MHz, CDCls) spectrum of 3j
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'TH NMR (500 MHz, CDCl3) spectrum of 3k
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TH NMR (500 MHz, CDCl3) spectrum of 31
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'TH NMR (500 MHz, DMSO-dj) spectrum of 4a
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'TH NMR (500 MHz, DMSO-ds) spectrum of 4b
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'TH NMR (500 MHz, CDCl3) spectrum of 4¢
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TH NMR (500 MHz, DMSO-ds) spectrum of 4d
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'TH NMR (500 MHz, DMSO-ds) spectrum of 4e
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TH NMR (500 MHz, DMSO-ds) spectrum of 4f
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'TH NMR (500 MHz, DMSO-dj) spectrum of 4g
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TH NMR (500 MHz, DMSO-ds) spectrum of 4h
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TH NMR (500 MHz, DMSO-ds) spectrum of 4i
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'TH NMR (500 MHz, DMSO-d;) spectrum of 4j
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'TH NMR (500 MHz, DMSO-ds) of spectrum 4k
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TH NMR (500 MHz, DMSO-dj) spectrum of 41
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'TH NMR (500 MHz, DMSO-dj) spectrum of 4m
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TH NMR (500 MHz, DMSO-ds) spectrum of 4n
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'TH NMR (500 MHz, CDCls) spectrum of 5a
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'TH NMR (500 MHz, CDCls) spectrum of 5b
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TH NMR (500 MHz, CDCl3) spectrum of 5¢
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'TH NMR (500 MHz, CDCl3) spectrum of 5d
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'TH NMR (500 MHz, CDCl3) spectrum of 5e
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'TH NMR (500 MHz, CDCls) spectrum of 5f

LET
mm.ﬁw
6T

9T —

SEY
LEY
8E'Y
(U4

856 —

88—

OEt
Me

RL0°€
2€0'T
2860

oot

T T T T T T T T T T T T T T T T T T 1
9.0 8.0 55 50 45 40 3.0 0.5

0.(

1.0

1.5

25 20

3.5

10.5 9.5 8.5 75 7.0 65 6.0
1 (ppm)

1.5

BC{'H} NMR (126 MHz, CDCl3) spectrum of 5f

0S'vT —

0687 —

€98y —

0’19 —

6V TTT —

2w

8E'STT
49921
15°21
£0'821
~x

9,81
Y0'0ET —

26'SET —
LLBET —
89'TYT —

97991 —

2€°00C —

e —
o
I
-~
- [
20'TeT — -— l
o
N
I
o -
1)
«
-~
sTEet —
2
-
v —
Tver — 0~
N E
- g
8€°5TT — o
18'52T — %ﬂ
o
19921 — ~
N
-
1502 — I
©
10'82T — o
01821 — ) ——
N =
~ - P —
Q — et
b0'0ET — ) -
-
)
-~
-~ ()
_._0._ =

T T
110 100

T
120

T
160

f1 (ppm)

S99



'TH NMR (500 MHz, CDCls) spectrum of 5g
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'"H NMR (500 MHz, CDCl3) spectrum of 5h
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'TH NMR (500 MHz, CDCl3) spectrum of 5i
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H NMR (500 MHz, CDCl; + DMSO-ds) spectrum of 5j

b4
£
il
2
S
2
. &
5 8 I REGRIITLRSE PR na®
S o 0 NENNNNNNNNNN LT T ™ -
ISR NOSA N>
o)
OEt
N O
H o
5j

T E A% & & & i
S S S=S S = =
— — NN ™M o o~ ™ o™
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
11.5 10.5 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0

1 (ppm)

BC{TH} NMR (126 MHz, CDCl; + DMSO-ds) spectrum of 5j

i
i T SIS T oo i
O
OEt
o
)
H o
5j
1l
i ol | - i
i -
‘ ] l ""'““ v | N \hw‘x W

T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110f1 ’}00 )90 80 70 60 50 40 30 20 10 0o -10
ppm

5103



'TH NMR (500 MHz, DMSO-ds) spectrum of 5k
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TH NMR (500 MHz, DMSO-ds) spectrum of 51
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'H NMR (500 MHz, CDCls) spectrum of 5m
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'H NMR (500 MHz, CDCl3) spectrum of 5n
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H NMR (500 MHz, CDCl; + DMSO-ds) spectrum of 50
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H NMR (500 MHz, CDCl3+ DMSO-ds) spectrum of 6
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