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General Information

All reagents and chemicals were purchased from commercial suppliers (Merck, Sigma-Aldrich, TCI, Aginitio,
and Thermofisher). Thin-layer chromatography (TLC) was conducted on silica gel pre-coated aluminum
plates and visualized under a UV lamp (A=254 nm). Column chromatography was performed using a normal-
phase 60-120 mesh silica gel. '"H NMR and 3C NMR spectra were recorded using JEOL Nuclear Magnetic
Resonance-ECZR series spectrometers, operating at 500 MHz and 125 MHz, respectively. Range of final
compound (5a-x) "H-NMR & (ppm) Aromatic proton resonated at 6.75-9.72 ppm. The aliphatic methyl protons
CH; appeared in the range of 1.29-1.3 ppm as a triplet, and the methylene protons of ester CH, of the final
compounds appeared in the range of 4.00-4-45 ppm. '3C NMR & (ppm): ketone resonates around at C=0
192.92-191.61 ppm, ester carbonyl carbon around 162-165 ppm, aliphatic CH, appears at 62.99-62.68.
Coupling constants (J) are reported in Hertz (Hz). Multiplicities in '"H NMR spectra are indicated as singlet
(s), doublet (d), triplet (t), quartet (q), multiplet (m), and broad (br). High-resolution mass spectra (HRMS)
were obtained using a Waters LCT Premier XE mass spectrometer with electrospray ionization time-of-flight

(ESI-TOF)..

General method for the Synthesis of 2-(2-substituted-1H-pyrrol-1-yl)-1-phenylethan-1-one (3a-w)

To the stirred solution of pyrrolo-2-carboxaldehyde (1a), (0.5 g, 5.2mmol) and potassium carbonate, (1.09 g,
7.8mmol) in acetonitrile (15 mL), phenacyl bromide (2a), (1.04 g, 5.2mmol) was added and stirred at room
temperature for 24 h. The reaction completion was monitored by TLC. After completion of the reaction, the
organic solvent was evaporated under reduced pressure and diluted with ethyl acetate (50 mL), wash the
organic layer with water (25 mL x 2), and brine solution (25 mL X% 1) and dried the organic layer over
anhydrous sodium sulfate. The organic layer was concentrated under reduced pressure to get crude 1-(2-oxo-
2-phenylethyl)-1H-pyrrole-2-carbaldehyde 3a. The crude residue was purified via column chromatography
using 100-200 mesh silica gel by using an ethyl acetate/hexane mixture as the eluent, yielding 1.2 g (92%) of
pure 3a 1-(2-oxo-2-phenylethyl)-1H-pyrrole-2-carbaldehyde. The remaining compounds (3b-w) were
synthesized using the same protocol’.

General method for the Synthesis of 8-substituted Ethyl 5-benzoylindolizine-7-carboxylate derivatives
(5a-x)

To a stirred solution of 1-(2-oxo-2-phenylethyl)-1H-pyrrole-2-carbaldehyde (0.3 g, 1.4 mmol) and ethyl 3-
bromopropanoate (160 uL, 0.2547 g, 1.4 mmol) in N, N-dimethylformamide (5 mL), added cesium carbonate
(1.14g, 3.5 mmol), The resulting mixture was allowed to heat at 120 °C for 6 h, and the reaction's progress
was monitored via thin-layer chromatography (TLC). Upon completion of the reaction, the crude reaction
mixture was quenched with ice, and then the reaction mixture was diluted with ethyl acetate (50 mL) and
washed with water (5 x 25 mL) and brine solution (1 x 25 mL), dried with anhydrous sodium sulfate. The

crude residue was purified via column chromatography using 100-200 mesh silica gel and an ethyl



acetate/hexane mixture as the eluent, yielding 0.2 g (86%) of pure 5a ethyl 5-benzoylindolizine-7-carboxylate.

The remaining compounds (5b-x) were synthesised using the same protocol.
Characterization details

1-(2-Oxo-2-phenylethyl)-1H-pyrrole-2-carbaldehyde (3a): White solid, (1.02 g, 91%), '"H NMR (500 MHz,
DMSO-dy): 6 9.41 (s, 1H), 8.00 (d, J=7.3 Hz, 2H), 7.68 (t,J=7.4 Hz,1H), 7.56 (t,J=7.7 Hz, 2H), 7.24 (s1H),
7.07 (dd, J=4.0,1.6 Hz,1H), 6.28 (dd, J=3.9, 2.5 Hz,1H), 5.88 (s, 2H); '3C NMR (125 MHz, DMSO-dy): &
194.0, 180.1, 135.1, 134.3, 133.7, 131.9, 129.4, 128.4, 124.7, 110.1, 55.6; HRMS (ESI-TOF) m/z: [M+H]"
calculated for C3H;;NO,, 214.0860; found: 214.0867 !

1-(2-(4-Methoxyphenyl)-2-oxoethyl)-1 H-pyrrole-2-carbaldehyde(3b): White solid; (1.11 g, 87%); 'H
NMR (500 MHz, DMSO-dy): 6 9.39 (s,1H), 7.97 (d, J= 8.9 Hz,2H), 7.22 (s,1H), 7.08 (s, 1H), 7.06 (dd, J=
4.0,1.6 Hz, 2H), 6.26 (dd, J = 4.0, 2.5 Hz,1H), 5.82 (s, 2H), 3.83 (s, 3H); 13C NMR (125 MHz, DMSO-dj): §
192.2,180.0, 164.0, 133.7, 132.0, 130.7,128.0,124.6,114.6,110.0, 56.1, 55.2; HRMS (ESI-TOF) m/z:[M+H]*
calculated for C;4H 3NO3, 244.0965; found: 244.0984. !

1-(2-(4-Fluorophenyl)-2-oxoethyl)-1H-pyrrole-2-carbaldehyde (3¢): White solid, (1.08 g, 89%), 'H NMR
(500 MHz, DMSO-dj): 6 9.40 (s, 1H), 8.09 (dd, J=8.9, 5.5 Hz, 2H), 7.39 (t, J = 8.9 Hz,2H), 7.23 (s,1H), 7.07
(dd, J=4.5,2.2 Hz, 1H), 6.28 (m, 1H), 5.86 (s, 2H); 3C NMR (125 MHz, DMSO-dj): 6 192.7, 180.1, 165.8
(d, J c.r=251.2 Hz), 133.6, 131.7 (d, J c.r=9.52 Hz), 131.5, 131.4, 124.7, 116.6 (d, °J c./=21.9 Hz), 116.4,
110.0, 55.5; HRMS (ESI-TOF) m/z:[M+H]* calculated for C;3H;(FNO,, 232.0766, 232.0773; found:
232.0776. !

1-(2-(4-Chlorophenyl)-2-oxoethyl)-1H-pyrrole-2-carbaldehyde (3d): 'H NMR (500 MHz, DMSO-dy): 8
9.38 (s, 1H), 8.01 (d, J= 8.8 Hz, 2H), 7.64 (d, J= 9.6 Hz, 2H), 7.22 (s,1H), 7.08 (dd, J = 4.0,1.4 Hz,1H), 6.28
t, J =28 HzlH), 585 (s, 2H); BC NMR (125 MHz, DMSO-ds):
193.2,180.1,139.2,133.8,133.7,131.8,130.3, 129.6, 124.8, 110.1, 55.5; HRMS (ESI-TOF) m/z:[M+H]*
calculated for C;3H;oCINO,, 248.6850; found: 248.6858. !

1-(2-(4-Bromophenyl)-2-oxoethyl)-1H-pyrrole-2-carbaldehyde (3e): White solid, (1.26 g, 84%), 'H NMR
(500 MHz, DMSO- dy): 6 9.38 (s, 1H), 7.93 (d, J = 8.6 Hz, 2H), 7.78 (d, J= 8.6 Hz, 2H), 7.23 (s,1H), 7.07
(dd, J= 4.1,1.8 Hz,1H), 6.27 (dd, J =4.1, 2.4 Hz,1H), 5.84 (s, 2H); '3C NMR(125 MHz, DMSO-dy): 3
193.4,180.1,134.1,133.6,132.5,131.8, 130.4, 128.4, 110.1, 55.5; HRMS (ESI-TOF) m/z:[M+H]* calculated
for C13H,0BrNO,, 293.1390; found: 293.1382.!

1-(2-Oxo0-2-(p-tolyl)ethyl)-1 H-pyrrole-2-carbaldehyde (3f): White solid, (1.06 g, 89%), 'H NMR (500
MHz, DMSO-dy): 6 9.41 (s,1H), 7.91 (d, J =7.8 Hz,2H), 7.35 (d, J = 7.6 Hz, 2H), 7.24 (s,1H), 7.07 (s,1H),
6.28 (s, 1H), 5.86 (s, 2H), 2.37 (s, 3H); 3C NMR (125 MHz, DMSO- dy): 6 193.4, 180.0, 144.8, 133.7, 132.6,



131.9, 129.9, 128.5, 124.7, 110.0, 55.4, 21.7, HRMS (ESI-TOF) m/z:[M+H]* calculated for Ci4H3NOs3,
228.1016; found: 228.0978.!

1-(2-(3-Methoxyphenyl)-2-oxoethyl)-1H-pyrrole-2-carbaldehyde (3g): White solid, (1.16 g, 91%), 'H
NMR (500 MHz, DMSO-dy): 6 9.40 (s, 1H), 7.61 (s, 1H), 7.50-7.46 (m, 2H), 7.25 (dd, J=10.2, 4.2 Hz, 2H),
7.07 (d, J =3.8 Hz,1H), 6.30e6.26 (m,1H), 5.86 (s, 2H), 3.80 (s, 3H); '*CNMR(125MHz,DMSO-
ds):0193.8,180.0, 160.0,136.5,133.6,131.9,130.6,

124.7,120.8,120.2,112.9,110.0, 55.9, 55.7;, HRMS (ESI-TOF) m/z:[M+H]" calculated for C,4H;3NOs3,
244.0965; found: 244.0986.!

1-(2-([1,1'-Biphenyl]-4-yl)-2-oxoethyl)-1 H-pyrrole-2-carbaldehyde (3h): White solid, (1.39 g, 91%), 'H
NMR (500 MHz, DMSO- dy): 6 9.42(s), 8.08 (d, J=8.3 Hz), 7.86 (d, J=8.3 Hz), 7.75 (d, J=7.5 Hz), 7.49 (t,
J =7.5 Hz), 7.41 (d, J =7.3 Hz), 7.26 (s), 7.09 (dd, J =3.9,1.3 Hz), 6.29(dd, J =3.8, 2.5 Hz),5.91 (s);!3C
NMR(125MHz, DMSO -dy): 6 193.5, 180.1, 145.6, 139.3, 133.9, 133.8 (d, J ¥ 29.3 Hz), 131.9,129.6,129.1
(d, J ¥4 10.4 Hz),127.6 (d, J Y4 2.3,124.7,110.0, 55.6; HRMS (ESI-TOF) m/z:[M+H]" calculated for
C19H 5NO», 290.1173; found: 290.1186.!

1-(2-(Naphthalen-1-yl)-2-oxoethyl)-1H-pyrrole-2-carbaldehyde (3i): White solid,(1.16g,
89%),'HNMR(500MHz, DMSO dj): 6 9.42 (s,1H), 8.77 (s,1H), 8.13 (d, J =7.9 Hz,1H), 8.05 (d, J =8.8 Hz,
1H), 7.99 (dd, J=16.4, 7.6 Hz, 2H), 7.69 e 7.61 (m, 2H), 7.29 (s, 1H), 7.09 (dd, J %4 3.9,1.9 Hz, 1H), 6.34 ¢
6.27 (m,1H), 6.02 (s, 2H); 3C NMR (125 MHz, DMSO- dy) :0
193.92,180.15,179.69,135.84,133.80,132.70,132.45,132.00,130.42,130.14,129.49,129.12,128.35,  127.73,
124.81, 123.85, 110.13, 55.68, 40.52. HRMS (ESI-TOF) m/z: [M+H]" calculated for CoH;{NO3, 264.1024;
found: 264.1049. !

2-(2-Acetyl-1H-pyrrol-1-yl)-1-phenylethan-1-one (3j): Yellow solid, (0.246 g, 60%); '"H NMR (500 MHz,
CDCly): 6 8.01 (d, J=8.2 Hz, 2H), 7.60 (d, J = 8.4 Hz, 1H), 7.52-7.46 (m, 2H), 7.06 (d, /J=4.1 Hz, 1H), 6.86
(d, /= 1.9 Hz, 1H), 6.30-6.22 (m, 1H), 5.75 (s, 2H), 2.42 (s, 3H); 13C NMR (125 MHz, CDCl3) 6 193.57,
188.90, 135.25, 133.73, 131.52, 130.48, 128.93, 128.13, 120.44, 108.92, 55.69, 26.89; HRMS (ESI-TOF)
(m/z): [M+H]" calculated for C;4H;4NOg¢ 228.1024; found, 228.1026.

2-(2-Acetyl-1H-pyrrol-1-yl)-1-(4-methoxyphenyl)ethan-1-one (3k): Yellow solid, (0.312 g, 65%); 'H
NMR (500 MHz, CDCl3) 6 7.97 (d, J = 8.9 Hz, 2H), 7.04 (d, /=4.0 Hz, 1H), 6.95 (d, J = 8.8 Hz, 2H), 6.84
(d, J=2.1 Hz, 1H), 6.25 (d, J = 3.8 Hz, 1H), 5.70 (s, 2H), 3.86 (s, 3H), 2.38 (s, 3H); 13C NMR (125 MHz,
CDCl5) 6 193.60, 188.92, 131.62, 130.44, 128.95, 128.14, 120.47, 114.12, 108.83, 55.71, 55.29, 26.92. HRMS
(ESI-TOF) (m/z): [M+H]" calculated for C;sH;cNOs, 258.113; found, 258.1136.

2-(2-Acetyl-1H-pyrrol-1-yl)-1-(p-tolyl)ethan-1-one (31): Yellow solid, (0.215 g, 56%); 'H NMR (500 MHz,

CDCl) 6 7.89 (d, J= 8.2 Hz, 2H), 7.28 (d, J= 8.0 Hz, 2H), 7.04 (d, /= 3.9 Hz, 1H), 6.84 (d, /= 1.9 Hz, 1H),

6.27-6.22 (m, 1H), 5.72 (s, 2H), 2.42 (s, 3H), 2.38 (s, 3H); 3C NMR (125 MHz, CDCl;) 6 193.20, 188.90,
4



144.68, 132.67, 131.57, 130.47, 129.61, 128.24, 120.43, 108.87, 55.57, 26.95, 21.87; HRMS (ESI-TOF)
(m/z): [M+H]* calculated for C;5H;sNO,, 242.1181; found, 242.1180.

2-(2-Acetyl-1H-pyrrol-1-yl)-1-(4-bromophenyl)ethan-1-one (3m): Yellow solid, (0.300 g, 62%); 'H NMR
(500 MHz, DMSO-d;) 6 7.98 (d, J=8.6 Hz, 2H), 7.61 (d, J= 8.7 Hz, 2H), 7.09 (dd, /= 5.4, 1.5 Hz, 2H), 6.18
—6.16 (m, 1H), 5.77 (s, 2H), 2.27 (s, 3H);'*C NMR (125 MHz, DMSO-d;) & 193.40, 188.16, 138.99, 134.37,
132.57, 130.52, 130.25, 129.51, 120.56, 108.63, 56.07, 27.06; HRMS (ESI-TOF) (m/z): [M+H]" calculated
for C14H3BrNO,, 307.1029; found, 308.0109.

2-(2-Acetyl-1H-pyrrol-1-yl)-1-(4-fluorophenyl)ethan-1-one (3n): Yellow solid, (0.230 g, 50%); 'H NMR
(500 MHz, DMSO-dg) 6 8.13 — 8.08 (m, 2H), 7.41 (t, J = 8.7 Hz, 2H), 7.14 (d, /= 3.1 Hz, 2H), 7.01 (d, J =
49.8 Hz, 1H), 6.19 (dd, J = 14.9, 2.0 Hz, 1H), 5.82 (s, 2H), 2.30 (s, 3H); 13C NMR (125 MHz, DMSO-ds) &
192.97, 188.17, 187.43, 166.77, 164.77, 132.53, 132.25, 131.45, 131.37, 130.45, 125.80, 120.71, 117.39,
116.55, 116.38, 110.21, 108.62, 56.09, 27.10, 26.10; HRMS (ESI-TOF) (m/z): [M+H]" calculated for
C14H3FNO,, 246.0930; found, 246.0929.

2-(2-Acetyl-1H-pyrrol-1-yl)-1-(4-chlorophenyl)ethan-1-one (30): Yellow solid, (0.260 g, 55%); 'H NMR
(500 MHz, DMSO-d;) 6 7.90 (d, J = 8.4 Hz, 2H), 7.75 (d, J = 8.6 Hz, 2H), 7.10 (d, J = 2.0 Hz, 1H), 7.09 (d,
J=4.2 Hz, 1H), 6.19 — 6.15 (m, 1H), 5.76 (s, 2H), 2.27 (s, 3H); *C NMR (125 MHz, DMSO-d;) 6 193.61,
188.16, 134.71, 132.51, 132.47, 130.52, 130.34, 128.09, 120.63, 108.63, 56.04, 27.05; HRMS (ESI-TOF)
(m/z): [M+H]" calculated for C,4H;3BrNO,, 307.1029; found, 262.0636.

1-([1,1'-Biphenyl]-4-yl)-2-(2-acetyl-1H-pyrrol-1-yl)ethan-1-one (3p): Yellow solid, (0.290 g, 65%); 'H
NMR (500 MHz, DMSO-d6) 6 8.10 (d, J = 8.5 Hz, 2H), 7.89 (d, J = 8.5 Hz, 2H), 7.78 (d, J = 7.1 Hz, 2H),
7.53(d,J=7.5Hz, 3H), 7.45 (d,J= 2.4 Hz, 1H), 7.17 (d, J= 2.6 Hz, 1H), 6.24 — 6.19 (m, 1H), 5.87 (s, 2H),
2.32 (s, 3H); 3C NMR (125 MHz, DMSO-dy) & 193.85, 188.16, 145.48, 139.42, 134.31, 132.57, 130.48,
129.67, 129.12, 129.02, 127.58, 120.71, 108.61, 56.17, 27.14; HRMS (ESI-TOF) (m/z): [M+H]" calculated
for C,0H;sNO,, 326.1156; found, 326.1171.

2-(2-Acetyl-1H-pyrrol-1-yl)-1-(naphthalen-1-yl)ethan-1-one (3q): Yellow solid, (0.312 g, 65%); '"H NMR
(500 MHz, DMSO-dg) & 8.78 (s, 1H), 8.16 (d, J = 8.0 Hz, 1H), 8.07 (d, /= 8.7 Hz, 1H), 8.03 (d, /= 8.2 Hz,
1H), 8.00 (dd, J= 8.6, 1.8 Hz, 1H), 7.73 — 7.63 (m, 2H), 7.22 — 7.19 (m, 1H), 7.17 (d, /= 4.1 Hz, 1H), 6.24 —
6.21 (m, 1H), 5.99 (s, 2H), 2.32 (s, 3H);!3C NMR (125 MHz, DMSO-d¢) 8 194.19, 188.21, 135.77, 132.76,
132.73,132.62, 130.54, 130.24, 130.11, 129.35, 129.03, 128.32, 127.65, 123.94, 120.75, 108.65, 56.25, 27.15;
HRMS (ESI-TOF) (m/z): [M+H]* calculated for C13H;sNO,, 278.1181; found, 278.1170.

2-(2-Benzoyl-1H-pyrrol-1-yl)-1-phenylethan-1-one (3r): Creamy white solid, (1.23 g, 83%), "H NMR (500
MHz, CDCl;) 6 8.04 (d, J = 8.5 Hz, 2H), 7.79 (d, /= 6.2 Hz, 2H), 7.64 — 7.58 (m, 1H), 7.54 — 7.47 (m, 3H),
7.45 —7.40 (m, 2H), 7.00 — 6.96 (m, 1H), 6.87 (s, 1H), 6.32 (d, J=4.1, 2.6 Hz, 1H), 5.87 (s, 2H). 3C NMR



(125 MHz, CDCl3) 6 193.11, 186.10, 139.20, 134.73, 133.36, 131.87, 131.53, 131.15, 129.79, 128.88, 128.53,
127.73, 123.16, 122.94, 108.76, 55.09. HRMS (ESI-TOF) m/z: [M+H]" calculated for C,9H;5NO,, 290.1181;
found: 290.1198

2-(2-Benzoyl-1H-pyrrol-1-yl)-1-(p-tolyl)ethan-1-one (3s): Creamy white solid, (1.3 g, 82%) 'H NMR (500
MHz, CDCls) 6 7.94 (d, J= 6.3 Hz, 2H), 7.78 (d, /= 8.4 Hz, 2H), 7.51 (t, J= 7.4 Hz, 1H), 7.42 (t,J = 7.5 Hz,
2H), 7.30 (d, J= 7.9 Hz, 2H), 7.00 — 6.97 (m, 1H), 6.86 (d, /J=4.1 Hz, 1H), 6.31 (d, J= 4.1 Hz, 1H), 5.85 (s,
2H), 2.43 (s, 3H). *C NMR (125 MHz, CDCl;) 6 193.12, 186.53, 144.70, 139.69, 132.66, 132.09, 131.55,
129.63, 129.34, 128.32, 128.11, 123.43, 109.07, 77.41, 76.91, 55.36, 21.85. HRMS (ESI-TOF) m/z: [M+H]*
calculated for Cy0H;7NO,, 304.1337; found: 304.1136.

2-(2-Benzoyl-1H-pyrrol-1-yl)-1-(4-flourophenyl)ethan-1-one (3t): Creamy white solid, (1.1 g, 84%) 'H
NMR (500 MHz, CDCly) 6 8.07 (d, J=3.6 Hz, 2H), 7.77 (d, J= 7.0 Hz, 2H), 7.51 (t,J=7.4 Hz, 1H), 7.42 (4,
J=28.1 Hz, 2H), 7.18 (t, J = 8.6 Hz, 2H), 7.01 — 6.96 (m, 1H), 6.87 (d, /= 4.1 Hz, 1H), 6.31 (d, /= 6.7 Hz,
1H), 5.81 (s, 2H). *C NMR (125 MHz, CDCl;) 6 192.06, 186.60, 167.24, 165.21, 139.58, 132.11, 131.66,
130.98, 130.91, 130.17, 129.31, 128.18, 123.57, 116.31, 109.24, 77.42, 76.91, 55.38. C;yH4FNO,, 368.0286;
found: 368.0290.

2-(2-Benzoyl-1H-pyrrol-1-yl)-1-(4-bromophenyl)ethan-1-one (3u): Creamy white solid, (1.5 g, 90%) 'H
NMR (500 MHz, DMSO-dg) 6 8.00 (d, J=11.1 Hz, 2H), 7.82 (d, J = 8.7 Hz, 2H), 7.68 (d, /= 10.7 Hz, 2H),
7.58 (d, J=7.3 Hz, 1H), 7.49 (t, J= 6.6 Hz, 2H), 7.33 — 7.30 (m, 1H), 6.78 (d, /= 5.2 Hz, 1H), 6.29 (d, J =
5.3 Hz, 1H), 5.93 (s, 2H). 3C NMR (125 MHz, DMSO-d;) 8 193.65, 185.36, 139.64, 134.44, 133.41, 132.55,
132.14, 130.49, 129.78, 129.25, 128.80, 128.33, 122.96, 109.13, 56.06. HRMS (ESI-TOF) m/z: [M+H]*
calculated for CoH4BrNO,, 368.0286; found: 368.0290.

1-([1,1'-Biphenyl]-4-yl)-2-(2-benzoyl-1H-pyrrol-1-yl)ethan-1-one (3v): Creamy white solid, (0.9 g, 85%)
'"H NMR (500 MHz, CDCl;) & 8.12 (d, J = 10.5 Hz, 2H), 7.79 (s, 2H), 7.73 (d, J = 8.6 Hz, 2H), 7.64 (d, J =
8.5 Hz, 2H), 7.51 — 7.46 (m, 3H), 7.43 (t, /= 6.7 Hz, 3H), 7.02 (d, /= 4.2 Hz, 1H), 6.91 — 6.86 (m, 1H), 6.32
(d, J = 4.1 Hz, 1H), 5.89 (s, 2H). *C NMR (125 MHz, CDCls) 8 193.16, 186.57, 146.52, 139.95, 139.66,
133.88, 132.15, 131.60, 130.24, 129.35, 129.11, 128.83, 128.45, 128.15, 127.63, 127.43, 123.52, 109.17,
77.41,76.91, 55.52. HRMS (ESI-TOF) m/z: [M+H]* calculated for C,sH;oNO,, 366.1494; found: 366.1491.

2-(2-Benzoyl-1H-pyrrol-1-yl)-1-(4-chlorophenyl)ethan-1-one (3w) : Creamy white solid, (1.5 g, 88%) 'H
NMR (500 MHz, DMSO-dy) 6 8.04 (d, J = 8.6 Hz, 2H), 7.64 (d, J = 6.8 Hz, 4H), 7.54 (d, J = 5.8 Hz, 1H),
7.45 (t,J=17.6 Hz, 2H), 7.28 (t, J=2.1 Hz, 1H), 6.74 (d, J= 5.7 Hz, 1H), 6.25 (dd, J=4.1, 2.5 Hz, 1H), 5.90
(s, 2H). . BC NMR (125 MHz, DMSO-d;) 5 193.44, 185.36, 139.64, 139.14, 134.12, 133.41, 132.14, 130.41,
129.78, 129.60, 129.25, 129.07, 128.95, 128.80, 122.95, 109.13, 56.09. HRMS (ESI-TOF) m/z: [M+H]*
calculated for C19H4CINO,, 324.7838; found: 324.7833.



Ethyl 5-Benzoylindolizine-7-carboxylate (5a): Orange solid, (0.23 g, 88%), 'H NMR (500 MHz, DMSO-
d6): 5 8.81 (s, 1H), 8.53 (s, 1H), 7.81 (d, J = 7.1 Hz, 2H), 7.71 (t, J = 7.4 Hz, 1H), 7.59 (t, J = 7.7 Hz, 2H),
7.52(d, J=1.6 Hz, 1H), 7.18-7.16 (m, 1H), 7.14 (dd, ] = 4.0, 2.8 Hz,1H), 4.26 (q, J = 7.1 Hz, 2H), 1.27 (t,J
= 7.1 Hz, 3H);13C NMR(125 MHz, DMSO-d;) 6 190.31,164.5,137.2,133.7,132.1, 129.0, 129.6, 128.1, 126.5,
121.9, 119.9, 117.8, 115.2, 108.1, 60.4, 14.13; HRMS (ESI-TOF) m/z:[M+H]" calculated for C,3H;5NO3,
294.1122; found: 294.1156.

Ethyl 5-(4-methoxybenzoyl) indolizine-7-carboxylate (5b): Orange solid, (0.23 g, 88%), 'H NMR (500
MHz, DMSO-dq) 6 8.57 (s, 1H), 8.50 (s, 1H), 7.85 (d, /= 8.0 Hz, 2H), 7.46 (d, /= 3.4 Hz, 1H), 7.15 (d, J =
3.5Hz, 1H), 7.13 (d, J=2.5 Hz, 2H), 7.10 (d, /= 2.6 Hz, 1H), 4.29 (q,J= 7.1, 5.3 Hz, 2H), 3.89 (s, 3H), 1.34
—1.26 (m, 3H). *C NMR (125 MHz, DMSO-d;) 6 188.86, 164.67, 163.26, 132.94, 132.12, 129.68, 129.57,
126.36,119.14, 118.77, 116.93, 115.88, 114.07, 107.98, 60.84, 55.66, 14.20. HRMS (ESI-TOF) m/z: [M+H]*
calculated for C;9H{7NOy4, 324.1228; found: 324.1248.

Ethyl 5-(4-fluoro benzoyl) indolizine-7-carboxylate (5¢): Orange solid, (0.22 g, 82%), 'H NMR (500 MHz,
DMSO-dy) & 8.76 (s, 1H), 8.53 (s, 1H), 7.92 (d, J = 10.2 Hz, 2H), 7.50 (d, J = 2.3 Hz, 1H), 7.45 (d, J = 6.7
Hz, 2H), 7.17 (s, 1H), 7.15 (d, J= 1.4 Hz, 1H), 4.33 — 4.25 (m, 2H), 1.32 — 1.26 (m, 3H). *C NMR (125 MHz,
DMSO-dg) 6 189.5,165.1 (d, Jcr =249.8 Hz),165.0, 134.6, 133.6, 132.9 (d, J 4 9.1 Hz), 129.5, 127.5, 121.5,
119.9, 117.8, 116.5¢116.0, 109.0, 61.4, 14.6; HRMS (ESI-TOF) m/z: [M+H]" calculated for CgH;4,FNOs3,
312.1028; found: 312.1058.

Ethyl 5-(4-chlorobenzoyl) indolizine-7-carboxylate (5d): Orange semi-solid, (0.29 g, 84%), '"H NMR (500
MHz, DMSO-d) 6 8.81 (s, 1H), 8.55 (s, 1H), 7.84 (d, J = 8.6 Hz, 2H), 7.68 (d, J = 8.5 Hz, 2H), 7.51 (d, J =
1.8 Hz, 1H), 7.19 (d, /= 5.6 Hz, 1H), 7.17 — 7.14 (m, 1H), 4.29 (q, J= 7.2 Hz, 2H), 1.29 (t, /= 7.1 Hz, 3H).
I3C NMR (125 MHz, DMSO-dg) 6 189.14, 164.51, 137.50, 136.40, 133.22, 131.40, 128.91, 128.70, 127.11,
121.37, 119.51, 117.36, 115.70, 108.66, 60.87, 14.17. HRMS (ESI-TOF) m/z: [M+H]* calculated for
C,1H9NOs, 328.0740; found, 328.0749.

Ethyl 5-(4-bromobenzoyl) indolizine-7-carboxylate (5¢): Orange solid, (0.24 g, 78%), "H NMR (500 MHz,
DMSO-dy) 6 8.81 (s, 1H), 8.56 (s, 1H), 7.82 (d, J = 13.5 Hz, 2H), 7.77 (d, J = 7.2 Hz, 2H), 7.50 (d, J = 3.2
Hz, 1H), 7.18 (d, J=4.9 Hz, 1H), 7.17 — 7.13 (m, 1H), 4.33 — 4.25 (q, 2H), 1.33 — 1.26 (m, 3H). 3C NMR
(125 MHz, DMSO-d;) 6 189.34, 164.56, 136.79, 133.26, 131.68, 131.57, 128.91, 127.19, 126.59, 121.48,
119.58, 117.43, 115.71, 108.74, 60.94, 14.23. HRMS (ESI-TOF) m/z: [M+H]* calculated for C,3H,4BrNO3,
372.0227; found: 372.0237.

Ethyl 5-(4-methylbenzoyl) indolizine-7-carboxylate (5f): Orange solid, (0.23 g, 86%), "H NMR (500 MHz,
DMSO-dg) 6 8.72 (s, 1H), 8.53 (s, 1H), 7.73 (d, J = 8.0 Hz, 2H), 7.51 (d, 1H), 7.41 (d, J= 8.0 Hz, 2H), 7.16



(d,J=2.9 Hz, 1H), 7.14 (m, J = 4.2 Hz, 1H), 4.32 — 4.25 (q, 2H), 2.44 (s, 3H), 1.31 — 1.27 (m, 3H). *C NMR
(125 MHz, DMSO-dg) & 190.01, 164.66, 143.35, 134.83, 133.15, 129.80, 129.34, 126.84, 120.70, 119.22,
117.68, 115.78, 108.84, 107.94, 60.90, 21.24, 14.24. HRMS (ESI-TOF) m/z: [M+H]* calculated for
C1oH7NO;, 308.1278; found: 308.1289.

Ethyl 5-(3-methoxybenzoyl) indolizine-7-carboxylate (5g): Orange solid, (0.22 g, 84%),'"H NMR (500
MHz, DMSO-d) 6 8.77 (s, 1H), 8.50 (s, 1H), 7.61 (s, 1H), 7.53 — 7.48 (m, 1H), 7.36 (d, /= 7.1 Hz, 2H), 7.28
(d,/J=8.0Hz, IH), 7.16 — 7.11 (m, 2H), 4.32 (q, /= 6.4 Hz, 2H), 3.86 (s, 3H), 1.35 - 1.27 (m, 3H). 3C NMR
(125 MHz, DMSO-d;) 6 189.45, 164.07, 158.98, 138.67, 132.87, 129.17, 128.87, 126.35, 120.53, 118.85,
118.10, 116.47, 115.69, 114.02, 107.84, 60.22, 55.09, 13.57. HRMS (ESI-TOF) m/z: [M+H]"calculated for
Ci9H17NOy, 324.1228; found: 324.1264.

Ethyl 5-(2-methoxybenzoyl) indolizine-7-carboxylate (5h): Yellow solid, (0.150 g, 70%), '"H NMR (500
MHz, DMSO-dg) 6 9.13 (s, 1H), 8.56 (s, 1H), 7.60 (dd, J = 8.4, 7.4, 1.8 Hz, 1H), 7.51 (d, J= 1.7 Hz, 1H),
7.46 (dd, J=7.4,1.7 Hz, 1H), 7.25 (d, J = 8.6 Hz, 1H), 7.23 — 7.19 (m, 2H), 7.13 (t,J = 7.9 Hz, 1H), 4.25 (q,
J="1.2 Hz, 2H), 3.71 (s, 3H), 1.26 (t, J = 7.1 Hz, 3H). *C NMR (125 MHz, DMSO-d;) 6 190.27, 164.44,
156.61, 133.59, 132.26, 129.44, 129.05, 127.78, 127.43, 122.51, 120.58, 119.72, 117.88, 115.73, 112.13,
108.94, 60.87, 55.72, 14.09. HRMS (ESI-TOF) m/z: [M+H]*calculated for C9H;7NOy4, 324.1228; found:
324.1264

Ethyl 5-([1,10-biphenyl]-4-carbonyl) indolizine-7-carboxylate (5i): Orange solid, (0.21 g, 83%),'H NMR
(500 MHz, DMSO-d,) 6 8.80 (s, 1H), 8.56 (s, 1H), 7.91 (d, J=7.3 Hz, 4H), 7.83 —7.78 (m, 2H), 7.59 (d, J =
7.2 Hz, 1H), 7.57 — 7.51 (m, 2H), 7.46 (t, J= 7.4 Hz, 1H), 7.17 (dd, J=14.3, 7.0, 4.2, 1.9 Hz, 2H), 4.28 (t, J
= 7.2 Hz, 2H), 1.28 (d, J = 7.2 Hz, 3H). 3C NMR (125 MHz, DMSO-d;) & 189.82, 164.62, 144.21, 138.82,
136.41,133.21,130.37,129.17, 128.49, 127.07, 126.79, 120.92, 119.35, 117.30, 115.79, 108.53, 60.90, 40.02,
14.20. HRMS (ESI-TOF) m/z: [M+H]* calculated for C,4H;9NOs3, 370.1435; found: 370.1428.

Ethyl 5-(1-naphthoyl)indolizine-7-carboxylate (5j): Yellow colour Solid; Yield: 75%, (0.250 g); '"H NMR
(500 MHz, DMSO-dg) 6 8.77 (s, 1H), 8.52 (s, 1H), 8.42 (s, 1H), 8.10 (t, /= 7.8 Hz, 2H), 8.05 (d, /= 7.9 Hz,
1H), 7.90 (d, /= 8.4 Hz, 1H), 7.70 (t, J=7.5 Hz, 1H), 7.63 (d, /= 10.6 Hz, 2H), 7.20 — 7.11 (m, 2H), 4.29 (q,
J=7.0 Hz, 2H), 1.27 (t, J= 6.0 Hz, 3H). 3C NMR (125 MHz, DMSO-d) 6 190.72, 165.11, 135.42, 135.25,
133.74, 132.39, 131.43, 129.91, 129.18, 128.90, 128.33, 127.74, 127.40, 125.90, 121.64, 119.85, 117.78,
116.43, 108.99, 61.34, 14.67. HRMS (ESI-TOF) (m/z): [M+H]" calculated for C,,H;7NOs3, 344.1286; found,
344.1286.

Ethyl 5-benzoyl-8-methylindolizine-7-carboxylate (5k): Yellow solid, (0.1 g, 70%), 'H NMR (500 MHz,

DMSO0-dq) 6 8.81 (s, 1H), 7.79 (d, J= 7.6 Hz, 2H), 7.70 (t,J = 7.4 Hz, 1H), 7.60 (d, J = 8.4 Hz, 3H), 7.23 (d,

J=4.4Hz, 1H),7.11 -7.08 (m, 1H), 4.22 (q, /= 7.1 Hz, 2H), 2.83 (s, 3H), 1.22 (t, /= 7.2 Hz, 3H). 3C NMR

(125 MHz, DMSO-d;) 6 190.10, 165.36, 139.32, 137.89, 134.44, 132.48, 129.46, 128.52, 127.18, 123.78,
8



119.30, 116.43, 114.28, 107.19, 60.65, 16.60, 14.07. HRMS (ESI-TOF) m/z: [M+H]" calculated for
Ci9H;7NO3, 308.1286; found: 308.1288

Ethyl 5-(4-methoxybenzoyl)-8-methylindolizine-7-carboxylate (51): Yellow solid, (0.15 g, 71%), '"H NMR
(500 MHz, DMSO-d;) & 8.52 (s, 1H), 7.82 (d, J = 10.8 Hz, 2H), 7.53 (s, 1H), 7.13 (d, /= 6.9 Hz, 2H), 7.11
(d, /=49 Hz, 1H), 7.04 — 7.01 (m, 1H), 4.32 — 4.26 (m, 2H), 3.90 (s, 3H), 2.83 (s, 3H), 1.32 — 1.25 (m, 3H).
I3C NMR (125 MHz, DMSO-dg) 6 188.24, 165.15, 162.84, 137.47, 133.90, 131.36, 129.57, 127.63, 120.58,
118.06, 115.41, 114.45, 113.65, 105.76, 60.07, 55.23, 15.71, 13.59. HRMS (ESI-TOF) m/z: [M+H]*
calculated calculated for Cy0H9NOy, 338.1392; found: 338.1397

Ethyl 8-methyl-5-(4-methylbenzoyl)indolizine-7-carboxylate (5m): Yellow solid, (0.12 g, 69%), 'H NMR
(500 MHz, DMSO-dq) 6 8.67 (s, 1H), 7.70 (d, J = 8.4 Hz, 2H), 7.59 (d, /= 9.1 Hz, 1H), 7.39 (d, J = 8.2 Hz,
2H), 7.15 (d, J =4.4 Hz, 1H), 7.05 (d, J = 3.1 Hz, 1H), 4.28 (q, J = 6.9 Hz, 2H), 2.84 (s, 3H), 2.44 (s, 3H),
1.27 (t, J= 6.9 Hz, 3H). 13C NMR (125 MHz, DMSO-dg) 8 189.23, 165.05, 142.48, 137.86, 134.68, 133.98,
128.98, 128.59, 127.33, 121.71, 118.38, 115.63, 114.43, 106.11, 60.01, 20.49, 15.57, 13.48. HRMS (ESI-
TOF) m/z: [M+H]* calculated C,0H9NOs, 322.1443; found: 338.1446

Ethyl 5-(4-bromobenzoyl)-8-methylindolizine-7-carboxylate (5n): Yellow solid, (0.1g, 67%), 'H NMR
(500 MHz, DMSO-dg) 6 8.75 (s, 1H), 7.78 (d, J = 8.9 Hz, 2H), 7.74 (d, J = 8.7 Hz, 2H), 7.59 (d, J = 4.8 Hz,
1H), 7.19 (d, J= 1.4 Hz, 1H), 7.11 — 7.05 (m, 1H), 4.29 (dd, J= 7.1, 4.7 Hz, 2H), 2.85 (s, 3H), 1.30 — 1.24
(m, 3H). 3C NMR (125 MHz, DMSO-ds) 6 188.45, 164.90, 138.45, 136.59, 134.04, 131.02, 130.64, 126.79,
125.69, 122.82, 118.70, 115.75, 114.41, 106.27, 60.04, 15.71, 13.46. HRMS (ESI-TOF) m/z: [M+H]*
calculated CoH;(BrNOs, 386.0392; found: 386.0394

Ethyl 5-(4-fluorobenzoyl)-8-methylindolizine-7-carboxylate (50): Yellow solid, (0.13 g, 64%), 'H NMR
(500 MHz, DMSO-dy) 6 8.76 (s, 1H), 7.89 (d, J=10.9 Hz, 2H), 7.58 (d, J=2.3 Hz, 1H), 7.42 (d, J=17.7 Hz,
2H), 7.24 - 7.21 (m, 1H), 7.09 (d, /= 8.7 Hz, 1H), 4.25 (q, /= 7.1 Hz, 2H), 2.85 (s, 3H), 1.25 (t, /= 7.1 Hz,
3H). 3C NMR (126 MHz, DMSO-Dy) 6 188.75, 165.38, 163.57, 139.26, 134.40, 132.43, 132.36, 127.20,
123.40, 119.26, 116.41, 115.73, 115.56, 114.35, 107.15, 60.69, 39.02, 16.57, 14.09. HRMS (ESI-TOF) m/z:
[M+H]* calculated C,9H;sFNO;, 326.1192; found: 326.1181.

Ethyl 5-(4-cholrobenzoyl)-8-methylindolizine-7-carboxylate (5p): Yellow solid, (0.15 g, 70%), 'H NMR
(500 MHz, DMSO-dg) 6 8.76 (s, 1H), 7.81 (d, J = 8.4 Hz, 2H), 7.64 (d, J = 8.5 Hz, 2H), 7.60 (d, J = 5.9 Hz,
1H), 7.19 (d, J=4.1 Hz, 1H), 7.08 (t, J = 5.2 Hz, 1H), 4.32 — 4.25 (m, 2H), 2.86 (s, 3H), 1.29 (d, /= 5.8 Hz,
3H). 3C NMR (125 MHz, DMSO-Dy) 6 188.43, 165.00, 138.61, 136.98, 136.29, 134.11, 130.67, 128.16,
126.87, 122.99, 118.80, 115.87, 114.41, 106.47, 60.16, 15.85, 13.58. HRMS (ESI-TOF) m/z: [M+H]*
calculated CoH;cCINO3, 342.0897; found: 342.0917



Ethyl 5-([1,1'-biphenyl]-4-carbonyl)-8-methylindolizine-7-carboxylate (5q): Orange solid, (0.1g, 67%),
3C NMR (125 MHz, DMSO-d;) 8 189.57, 165.46, 144.04, 139.20, 138.84, 136.62, 134.44, 130.33, 129.18,
128.93, 128.47,127.33, 127.06, 126.90, 126.71, 123.34, 119.25, 116.42, 114.40, 107.16, 60.71, 16.62, 14.11.
HRMS (ESI-TOF) m/z: [M+H]" calculated C,sH,;NO3, 384.1599; found: 384.1592.

Ethyl 5-(1-naphthoyl)-8-methylindolizine-7-carboxylate (5r): Yellow colour Solid; Yield: 60%, (0.100 g);
'"H NMR (500 MHz, DMSO-d;) 6 8.81 (s, 1H), 8.43 (d, /= 1.9 Hz, 1H), 8.13 — 8.09 (m, 2H), 8.06 (d, /= 8.0
Hz, 1H), 7.89 (d, /= 6.7 Hz, 1H), 7.73 — 7.67 (m, 2H), 7.67 — 7.62 (m, 1H), 7.25 (d, /= 4.3 Hz, 1H), 7.13 —
7.09 (m, 1H), 4.19 (q, J= 7.1 Hz, 2H), 2.85 (s, 3H), 1.16 (t,J= 7.1 Hz, 3H). 13*C NMR (125 MHz, DMSO-d)
0 189.98, 165.45, 139.22, 135.07, 134.68, 134.47, 131.88, 130.94, 129.34, 128.65, 128.36, 127.84, 127.46,
127.23, 125.50, 123.63, 119.26, 116.45, 114.49, 60.64, 16.62, 14.07. HRMS (ESI-TOF) (m/z): [M+H]*
calculated for C,3H9NO3, 358.1443; found, 358.1405.

Ethyl 5-benzoyl-8-phenylindolizine-7-carboxylate (5s): Orange liquid, (0.2g, 80%), '"H NMR (500 MHz,
DMSO-dy) 6 8.85 (s, 1H), 7.86 (d, J=9.7 Hz, 2H), 7.75 — 7.70 (m, 1H), 7.64 — 7.60 (m, 3H), 7.52 — 7.48 (m,
3H), 7.39 — 7.36 (m, 2H), 7.08 — 7.05 (m, 1H), 6.43 (d, /=4.2 Hz, 1H), 3.90 (q, /= 7.1 Hz, 2H), 0.78 (t, J =
7.1 Hz, 3H). 3C NMR (125 MHz, DMSO-dg) 6 190.11, 165.37, 140.29, 137.71, 136.74, 134.14, 132.62,
129.50, 128.58, 128.39, 128.32, 128.16, 127.95, 123.25, 119.18, 117.04, 115.15, 108.10, 60.34, 13.27. HRMS
(ESI-TOF) m/z: [M+H]* calculated C,4H9NOy, 370.1443; found: 338.1446

Ethyl 5-(4-methylbenzoyl)-8-phenylindolizine-7-carboxylate (5t): Orange liquid, (0.2g, 80%), 'H NMR
(500 MHz, DMSO-d,) 6 8.75 (s, 1H), 7.78 (d, J = 8.2 Hz, 2H), 7.59 (s, 1H), 7.51 — 7.49 (m, 3H), 7.43 (d, J =
8.3 Hz, 2H), 7.39 — 7.36 (m, 2H), 7.05 (dd, J = 4.3, 2.7 Hz, 1H), 6.41 (dd, J=4.3, 1.3 Hz, 1H), 3.90 (q, J =
7.1 Hz, 2H), 2.45 (s, 3H) 0.78 (t, J= 7.1 Hz, 3H). 13C NMR (125 MHz, DMSO-dj) 6 189.82, 165.53, 143.37,
140.08, 136.84, 134.87, 134.10, 129.80, 129.26, 128.67, 128.36, 128.21, 128.03, 122.47, 118.93, 117.20,
116.76, 115.24, 107.90, 60.42, 21.23, 13.35. HRMS (ESI-TOF) m/z: [M+H]" calculated CysH»NOs,
384.1599; found: 384.1622.

Ethyl 5-(4-chlorobenzoyl)-8-phenylindolizine-7-carboxylate (Su): Yellow colour liquid; Yield: 81%,
(0.278g); 'TH NMR (500 MHz, DMSO-d;) 6 8.81 (s, 1H), 7.86 (d, J= 4.6 Hz, 2H), 7.67 (s, 2H), 7.58 (s, 1H),
7.50 —7.45 (m, 3H), 7.38 — 7.31 (m, 2H), 7.07 — 7.01 (m, 1H), 6.42 (d, /= 4.2 Hz, 1H), 3.88 (q, J= 7.2 Hz,
2H), 0.77 (t, J = 7.1 Hz, 3H). 3C NMR (125 MHz, DMSO-d6) & 188.90, 165.37, 140.39, 137.52, 136.69,
136.42,134.11,131.40, 128.70, 128.30, 128.19, 127.96, 123.31, 119.28, 117.09, 115.20, 108.19, 60.38, 40.02,
13.28. HRMS (ESI-TOF) (m/z): [M+H]" calculated for C,4H,3CINO3, 404.0078; found, 404.0079.

Ethyl 5-(4-bromombenzoyl)-8-phenylindolizine-7-carboxylate (5v): Yellow colour liquid; Yield: 85%,

(0.160 g); 'H NMR (500 MHz, DMSO-ds) 6 8.84 (s, 1H), 7.83 (d, J= 8.3 Hz, 2H), 7.80 (d, J = 8.6 Hz, 2H),

7.59 (d, J=5.0 Hz, 1H), 7.52 — 7.48 (m, 3H), 7.39 — 7.35 (m, 2H), 7.10 — 7.04 (m, 1H), 6.44 (d, J = 4.3 Hz,

1H), 3.91 (q,J=7.0 Hz, 2H), 0.79 (m, 3H). 3C NMR (125 MHz, DMSO-d;) 6 189.09, 165.39, 140.41, 136.79,
10



136.69, 134.12, 131.65, 131.52, 128.31, 128.21, 127.98, 126.54, 123.35, 119.31, 117.13, 115.23, 108.22,
60.40, 39.02, 13.30. HRMS (ESI-TOF) (m/z): [M+H]" calculated for C,4H;3sBrNO3, 449.3238; found,
450.0561

Ethyl 5-(4-flourobenzoyl)-8-phenylindolizine-7-carboxylate (5w): Yellow colour liquid; Yield: 68.29%,
(0.203g); 'H NMR (500 MHz, DMSO-ds) 6 8.77 (s, 1H), 7.94 (d, J= 14.2 Hz, 2H), 7.61 — 7.54 (m, 1H), 7.49
—7.45 (m, 3H), 7.42 (d, J = 9.1 Hz, 2H), 7.35 (d, J = 6.0 Hz, 2H), 7.06 — 6.99 (m, 1H), 6.41 (d, J = 9.6 Hz,
1H), 3.88 (q,J= 7.0 Hz, 2H), 0.81 — 0.72 (m, 3H). 13C NMR (125 MHz, DMSO-d;) 5 188.71, 165.67, 165.38,
163.67, 140.24, 136.73, 134.16, 134.08, 132.49, 132.42, 128.30, 128.15, 127.94, 122.92, 119.14, 116.97,
115.78, 115.60, 115.18, 108.05, 60.36, 40.02, 13.27. HRMS (ESI-TOF) (m/z): [M+H]" calculated for
C24HsNOs, 388.1349; found, 410.1160.

Ethyl 5-([1,1'-biphenyl]-4-carbonyl)-8-phenylindolizine-7-carboxylate (5x): Yellow colour liquid; Yield:
70%, (0.200 g); '"H NMR (500 MHz, DMSO-dg) 4 8.80 (s, 1H), 7.95 (d, J = 8.3 Hz, 2H), 7.90 (d, J = 6.6 Hz,
2H), 7.79 (d, J = 7.2 Hz, 2H), 7.66 (s, 1H), 7.54 — 7.51 (m, 2H), 7.51 — 7.47 (m, 4H), 7.39 — 7.35 (m, 2H),
7.05 (dd,J=4.3,2.7 Hz, 1H), 6.42 (dd, J=4.2, 1.3 Hz, 1H), 3.89 (q, /= 7.2 Hz, 2H), 0.77 (t,J= 7.1 Hz, 3H).
I3C NMR (125 MHz, DMSO-dg) 6 190.12, 166.01, 144.74, 140.75, 139.37, 137.33, 136.97, 134.66, 130.92,

129.69, 129.07, 129.00, 128.88, 128.71, 128.52, 127.60, 127.32, 123.37, 119.67, 117.56, 115.78, 108.60,
60.92, 39.57, 13.84. HRMS (ESI-TOF) (m/z): [M+H]" calculated for C5,H,3NO3, 450.1757; found, 450.1757.

References:

1. K. Lakshmikanth, S. M. Saini, S. T. Dorai and S. Chandrashekharappa, Tetrahedron, 2023, 142,
133516.
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Fig 2. "TH NMR spectrum of 2-(2-acetyl-1H-pyrrol-1-yl)-1-(4-methoxyphenyl)ethan-1-one (3k)
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Fig 3. 13C NMR spectrum of 2-(2-acetyl-1H-pyrrol-1-yl)-1-(4-methoxyphenyl)ethan-1-one (3k)
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Fig 4. "TH NMR spectrum of 2-(2-acetyl-1H-pyrrol-1-yl)-1-(p-tolyl)ethan-1-one (31)
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Fig 6. "TH NMR spectrum of 2-(2-acetyl-1H-pyrrol-1-yl)-1-(4-bromophenyl)ethan-1-one (3m)
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Fig 7. 3C NMR spectrum of 2-(2-acetyl-1H-pyrrol-1-yl)-1-(4-bromophenyl)ethan-1-one (3m)
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Fig 8. "TH NMR spectrum of 2-(2-acetyl-1H-pyrrol-1-yl)-1-(4-fluorophenyl)ethan-1-one (3n)
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Fig 9. 3C NMR spectrum of 2-(2-acetyl-1H-pyrrol-1-yl)-1-(4-fluorophenyl)ethan-1-one (3n)
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Fig 10. 'TH NMR spectrum of 2-(2-acetyl-1H-pyrrol-1-yl)-1-(4-chlorophenyl)ethan-1-one (30)
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Fig 11. 3C NMR spectrum of 2-(2-acetyl-1H-pyrrol-1-yl)-1-(4-chlorophenyl)ethan-1-one (30)
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Fig 13. 13C NMR spectrum of 1-([1,1'-biphenyl]-4-yl)-2-(2-acetyl-1H-pyrrol-1-yl)ethan-1-one (3p)
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Fig 14. 'TH NMR spectrum of 2-(2-acetyl-1H-pyrrol-1-yl)-1-(naphthalen-1-yl)ethan-1-one (3q)
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Fig 15.13C NMR spectrum of 2-(2-acetyl-1H-pyrrol-1-yl)-1-(naphthalen-1-yl)ethan-1-one (3q)
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Fig 17. 13C NMR spectra of 2-(2-benzoyl-1H-pyrrol-1-yl)-1-phenylethan-1-one (3r)
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Fig 18. 'H NMR spectra of 2-(2-benzoyl-1H-pyrrol-1-yl)-1-(p-tolyl)ethan-1-one (3s)

SC-AY-IMH104
single pulge decoupled gated NOE
< o CIONIANMIORNYO g
© 9 COMNQONTY a [, o N = [\]
oo aaVa|MmM g ] N M O 10 & I
oy covoumomnHT g Heo © 1n
6 d fonNNdAADO @M | g g M @
o o MMM NN G N = N~ 1o I
- o Hr A e - N~ N N
I e ) an \ ~
N | Q
N
a [¢]

— ¥

Chemijcal Formula: C,,H;,NO,
Molgcular Weight: $03.3610

T T T T T T T T T
220 10 200 190| 180 70| 160 | 150 140| 130 120 |110 [100 90 80 70 80 50 #0 BO 20 10 0 -10 -20

(ppm)

-
=

Fig 19. 13C NMR spectra of 2-(2-benzoyl-1H-pyrrol-1-yl)-1-(p-tolyl)ethan-1-one (3s)
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Fig 20. "TH NMR spectra of 2-(2-benzoyl-1H-pyrrol-1-yl)-1-(4-flourophenyl)ethan-1-one (3\t)
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Fig 21. 13C NMR spectra of 2-(2-benzoyl-1H-pyrrol-1-yl)-1-(4-flourophenyl)ethan-1-one (3t
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Fig 22. '"H NMR spectra of 2-(2-benzoyl-1H-pyrrol-1-yl)-1-(4-bromophenyl)ethan-1-one (3u)
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Fig 23. 13C NMR spectra of 2-(2-benzoyl-1H-pyrrol-1-yl)-1-(4-bromophenyl)ethan-1-one (3u)
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Fig 24. "TH NMR spectra of 1-([1,1'-biphenyl]-4-yl)-2-(2-benzoyl-1 H-pyrrol-1-yl)ethan-1-one (3v)
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Fig 25. 13C NMR spectra of 1-([1,1'-biphenyl]-4-yl)-2-(2-benzoyl-1H-pyrrol-1-yl)ethan-1-one (3v)
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Fig 26. "H-NMR of 2-(2-benzoyl-1H-pyrrol-1-yl)-1-(4-chlorophenyl)ethan-1-one (3w)
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Fig 27. 3C-NMR of 2-(2-benzoyl-1H-pyrrol-1-yl)-1-(4-chlorophenyl)ethan-1-one (3w)
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Fig 28. "TH-NMR of Ethyl 5-benzoylindolizine-7-carboxylate (5a)
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Fig 29. 3C-NMR of Ethyl 5-benzoylindolizine-7-carboxylate (5a)

26



SC-AY-E1
single_pulse
- NHINOOO®®OINH O onwN® ] Hno®od 00N
oM CVHTHTHOOLYO RoOoANANI®D © too0Mm N Mo
N o OMmMOoMIYTMANHOO Cao®® - cocaa coa
in QAL g AddAn maaN®Q M ninn T mnq
% & NNNNNRKRNRKNKNRKN TEFEM 0 NN AN e
N NN =—— | [ S~ ~
Chemical Formula: C;gH;;NO,
Molecular Weight: 323.3480
L ‘ L
[ I .
gy 4 Sude 3 4 s
ee @ e<e9e - - o
o o~ o N N m (]
T T T T T T T T T T T T T T T T T T T T T T T T T
12.0 115 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

Fig 30. "TH-NMR of Ethyl 5-(4-methoxybenzoyl) indolizine-7-carboxylate (5b)
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90LS'ET —

98T0°6€E 1

20

998T°6€
9VSE'6E

8589°6€
8€S8°6E

6760°SS —
06TC°09 —

90

69£8°/0T

1 (ppm)

LETOVIT

wae.m.n.n/
w.nhv.w.n.n/
SEOT'STT ~

110

zzS8'8TT /¢

mnnm.cNu\
609T'TZT '/

(4410141
7698'8CT r

9TZT6CT \
CTLBCET

SS99'8ET

140

9€86°'8ST

€040°V9T —

pight: 323.348]

CISY'68T —

Chdmical [Fgrmula: C,¢H{;NO,

Mblecular

SC-AY-11

single pulge decouplgd gated NQE

210

Fig 41. 3C-NMR of Ethyl 5-(3-methoxybenzoyl) indolizine-7-carboxylate (5g)

32



SC-AY-124

W't
€8ST'T W
9TLT'T

YrILE—

68TT'V
TEVTY
E€LSTY
9TLTY \

Yo1T'L
CTEET'L
8PT°L
LI6T°L
€00T°L
§S0T°L
911T’L
viT'L
[{i1a 4
0€TT’L
TLETL
EYSTLT
wsvL
SLSY'L
069¥°L
YeLv'L
001S°L
YEIS'L
€€95°8 —

SOET'6 —

8680°VT —

+#020°6€

0S8T'6€E
6TSE'6E

8S89°6€
LTS8°6E

ozzo'oy

TT1TL'SS —

SZ98°09 —

5.5

6.0
f1 (ppm)

6.5

SSE6'80T |
TIET'TIT L

Vicl U—.—.)

7.0

C6TL6TT AL

7.5

8.0

8.5

9.0

Molecular Weight: 323.3480

Chemical Formula: C19H{7NOy4

Fig 42. "TH NMR spectra of Ethyl 5-(2-methoxybenzoyl) indolizine-7-carboxylate (5h)

SC-AY-124

76052ZT

EVEVLTT

777554 B

mweo.mﬁ\

oovv6TT U

88ST'TET \ -

TL8S'EET S o

o0

“3
T
Sl
T o

S£09°9ST — EE:)
==

9THY'vOT — Ez
ST -]
2 8
52

=

|©)]

9992°06T —

40

33

f1 (ppm)

Fig 43. 13C NMR spectra of Ethyl 5-(2-methoxybenzoyl) indolizine-7-carboxylate (5h)



(47441
hmwN.ﬂW
000€°'T

0.0

0.5

1.0

1.5

T66TVT —

T N PRT oY

2,0

SRTI0'6E 1

1

S98T6€ 4

25

YYSEGET

3.0

9589°6€
9€S8'6€

91200+

8TVY'L
LISV L
ETLV'L
680S°L
€91S°L
6CES'L
€0SS°L
908S°L
TS6S°L
TLeLL
€Y08°L W
L818°L \\n

¥206°L

3.5

akA

+006°09 —

4.0

4.5

5.0

5.5

6.0
f1 (ppm)

6.5

6£TS'80T —
668L'STT

7.0

8TOELTIT N
ETSE'6TT ~\_

8.0

09T6°02T —
098£'92T~
0bL0 22T ~
158v°8ZT \

hwwﬂ.mNﬂ\\
999€"0ET

SC-AY-80
single_pulse

116,
8095'8 —

8664'8 —

Chemical Formula: C,4H gNO3
Molecular Weight: 369.4200

8.5

S60V'9€ET

mNﬁN.MMﬂ&

9.0

S8ETT VYT

9.5

10.0

CCCOPOT —

O
L
: CogH gND3

10.5

11.0

£0T8°68T —

H
ul
Molegular Weight: 369.420)

11.5

Fig 44. "TH-NMR of Ethyl 5-([1,1'-biphenyl]-4-carbonyl) indolizine-7-carboxylate (5i)

SC-AY-80
single pulse|decoyipled gated NOE

Pty
90 80 70 60 50 40 30 20
f1 (ppm

100

110

190 180 170 160 150 140 130

200

Fig 45. 13C-NMR of Ethyl 5-([1,1'-biphenyl]-4-carbonyl) indolizine-7-carboxylate (5i)



SC-AY-121
single_pulse

35

100
f1 (pp

10

130 120

140

2H 1703
150

160

171

Molecular Weight: [343.3820
180

190

Chemical Formula:

201

o
=]
n
Fo
o
Rl
£8ST'T
mNR.ﬁW A\d 220
¥z8T'T L2 o~
gy
w |
o ~ 0TL9VT —
L2 °
~—
) I = -
> 0965°6€
e T6SL'6€
LS = TLT6'6E
8£90°€ — - " = 96001
o] —— e
L m dnv.oL
1 VoS UV
o o
69T e d ceveto
06LT'V —
)
re6zy | e, =
690Et « .m
o 0
ra =
g
in -
R
€ =)
S a
reg o=
)
p
= =
in
re p SS86°80T
— < SPEPOTT
. ° = 98LL LTT .
TovT'L R [N 1.. TLYS'6TT —
wmw“.mw Free ~ gzvo'Ter
o 2
26192 |t 1 S¥06°STT
vavu.nV il w 0zob'LZT ]
osgoc [ - 50T _|V.y 08€EL°LTT A
- 20T | © .
wshiﬁ ~ u\lﬂ NW.H o = TEEE'8TT
ssice [ ot = Seevert]
e | . R == oy
18062 | g M/mo.H Fa — 2216677 |
sevo's |- “ P M/au.ﬁ © Mmm” nM”
o Aol
£650°8 T e & s stscset]
0280'8 < S |
960°8 St en - S6YT'SET
L ] o n 13 szzpseTo/
€ETT'S soE Lo i
66TH'8 ] = g o m 980T'S9T
R
8025°8 | g % o 7
zs9L'8 = Ls w
o =1
=5 & ¢
Ei lw -3 M ?mhoﬂ\
=D - )
m = o N i
5 = ER-" H
o e 3
o . g
E < oy
< N3
T a
N =1} ze
Foi o <o
o o2
& 3G

210

220

Fig 47. 13C NMR spectra of Ethyl 5-(1-naphthoyl)indolizine-7-carboxylate (5j)



vL0T°T
h.nNN..nW
09€T'T

8428°C —

e

Ao P et

™
)

e

SZ90°VT ~—
046S°9T —

S9T0°6€
mvwﬂ.mmw

STSE'6E

-20

-10

20 10

30

/A

SCAY-94
single_pulse

9861V
61TV

ey \

(43244

8€80°L
9T60°L
T860°L

862¢C°L
L8ET'L /
STLS'L
088S°L /
6v09°L —_
0489°L
9T0L°L
89TL°L

v8LL L
SE6L°L

66088 —

S889°6€
hﬁmw.mM\
L6T0°0V

LES9'09 —

(RN
W

Mol

f1 (ppm)

6T6TZ0T /
IISTPIT

PIEPOTT \

LT0E°6TT\"
0szs7€TT
08LT°£2T

CZIS SCl [
6LSY"6CT ~
69LY'TET —
8Ybb vET

T98BLET

PITE6ET

LY9E'S9T —

1‘)H19NC3

o™

(¢}

STOT'06T —

RS \)ko/\

LN~

X

NN~
Chemical Formula: C;gHgNO;

Molecular Weight: 309.3650

11.5

Molecular Weight: 309.3650

Chemical Formula:

12.0

Fig 48. "TH-NMR of Ethyl 5-benzoyl-8-methylindolizine-7-carboxylate (5k)

single pulsg decoupled gated NOE

SCAY-94

80 70 60 50

36

0|
P

50 14p 130 | 120 [11p lli'
f1

21 200 190 | 180 (170 | 160

220

Fig 49. 13C-NMR of Ethyl 5-benzoyl-8-methylindolizine-7-carboxylate (5k)



SC-AY78.3
single_pulse

< QTOoOWHANINY VO aMmMmMmiIn O 0 m o N
] ONMINANANNON OMTN® - M st mMm
- NOMMAN-OMAN ™ oY R Mmm S WN
h @QNHHEAAGGY ANNAG S ANA
L] NNNNNNNNNN T M MmN o
A N N // ~
O
X O/\
N\_N_ _~
O
v
O
Chemical Formula: CyoHgNO4
Molecular Weight: 337.3750
| n‘ A
i |
2 d & S8% 4 4 s
e S o anNg oo N m
Ll N o o o ~m (] m
T T T T T T T T T T T T T T T T T T T T T T T T T T T
125 120 11.5 11.0 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 -0.

f1 (ppm)

Fig 50. "H-NMR of Ethyl 5-(4-methoxybenzoyl)-8-methylindolizine-7-carboxylate (51)

SC-AY78.3
single puls¢ oupled gated NDE

N mf < QOO N=GOMN
© = MR E R HERS CHEEEE BB N
0 < ¢ ROONNN© QDT 1 dldmndd oo © <
N B tammono o N Ml an®dne- oo
% | N[ 6N O WM 1 ) NjjewepmAS nin
] [ MMM NNN Ao HA O niloaodaoaa 1 M
bl | - v o e o o o e wn TMmm M oM m - -
\ NSNS | I =T \

7
CNI

O

o

Chemicgl Formula: ChoH;9NOy4
Molecylar Weight: 337.3750

H

T T T T T T T
210 2p0|| 190 | 180 | 170 | 160 1HQ | 14Q 13 120 ‘110 100 90 80 70 6D 50 4
f1 (ppm)

Fig 51. 3C-NMR of Ethyl 5-(4-methoxybenzoyl)-8-methylindolizine-7-carboxylate (51)

37



1
<
o
Fo
1
=}
Le
865Z'T\ -
seccT =eT|
€L8T'T S
o
e
0EVY'T — - =88z | 2
69€8'C — \'L =1S'C| o
§966'C — — re
n
Fe
o
TLSTY Fe
€TLTY _ /
1587y BT,
86Tt Al
Qe
[
wn
e
aQ
=y
o8
IS o
LEVO'L L2
8610°L
8790°¢ °
9SYT'L\L -— =S80
EYST'L— \J =080
€08e’L ——— LT | n
L96€°L 7 ] =480 ™
70857 LT
8865 LS
0£69°Z
860L°L n
Fo
80,98 — - Foo't
3¢ &
¢
b wn
o 5@ o
o < 2 o
] E
o
-
m wn
= 5 )
I3 33 -
7 g 3 [
Q M -
=
o n
) A
u
& W o
d ey
33 -
R
" e

Fig 52. "TH-NMR of Ethyl 8-methyl-5-(4-methylbenzoyl)indolizine-7-carboxylate (Sm)
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Fig 58.'"H NMR spectra of Ethyl 5-(4-chlorobenzoyl)-8-methylindolizine-7- carboxylate (5p)
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Fig 59.13C NMR spectra of Ethyl 5-(4-chlorobenzoyl)-8-methylindolizine-7-carboxylate (5k)
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Chemical Formula: C,5H,1NO3
Molecular Weight: 383.4470
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Fig 60."H-NMR of Ethyl 5-([1,1'-biphenyl]-4-carbonyl)-8-methylindolizine-7-carboxylate (5q)
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Fig 61.13C-NMR of Ethyl 5-([1,1'-biphenyl]-4-carbonyl)-8-methylindolizine-7-carboxylate (5q)
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Molecular Weight: 357.4090
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Fig 62."H NMR spectra of Ethyl 5-(1-naphthoyl)-8-methylindolizine-7-carboxylate (5r)
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Fig 63.13C NMR spectra of Ethyl 5-(1-naphthoyl)-8-methylindolizine-7-carboxylate (5r)
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Fig 65.13C-NMR of Ethyl 5-benzoyl-8-phenylindolizine-7-carboxylate (5s)
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Fig 66." H-NMR of Ethyl 5-(4-methylbenzoyl)-8-phenylindolizine-7-carboxylate (5t)
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Fig 67.3C-NMR of Ethyl 5-(4-methylbenzoyl)-8-phenylindolizine-7-carboxylate (5t)
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Fig 69.3C-NMR of Ethyl 5-(4-chlorobenzoyl)-8-phenylindolizine-7-carboxylate (Su)
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Fig 70."H-NMR of Ethyl 5-(4-bromobenzoyl)-8-phenylindolizine-7-carboxylate (5v)
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Fig 71.3C-NMR of Ethyl 5-(4-bromobenzoyl)-8-phenylindolizine-7-carboxylate (5v)
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Chemical Formula: C,4HgFNO;

Molecular Weight: 387.4104
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Fig 72'H-NMR of Ethyl 5-(4-flourobenzoyl)-8-phenylindolizine-7-carboxylate (5w)

SC AY-107

6TLT'ET —

10

20

98T0°6€ /

svesee
) AN

s
hvuucn.
LESB'6E H\
LTTO0Y

50

T8SE'09 —

70

6ZS0°80T |
9S/LT'STT

8CO9STT
Y08L'STT
6596'9TT

110

i (pAM)

PSET'6TT

9/16'CTT

6ZV6°LTT
TPST'8CT V.

6C0E8TT
0IZH'ZET 7

T
130

0E6V'CET \ﬁ
LIBO'VET

T
140

EEIT'VET \
Y9TL 9ET g
SYYT ovT

TLI9'EIT N\
6SLE°S9T ~

YEL9'SIT

Weight: 387.4104

TCTL88T —

lolec

hemical [fprmula; C,4H;gFNO;

2p0

R1

single pulse decpupled gated |NOE

T
220

Fig 73.13C-NMR of Ethyl 5-(4-flourobenzoyl)-8-phenylindolizine-7-carboxylate (5w)
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Fig 74."H NMR spectra of Ethyl 5-([1,1'-biphenyl]-4-carbonyl)-8-phenylindolizine-7-carboxylate (5x)
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Fig 75.13C NMR spectra of Ethyl 5-([1,1'-biphenyl]-4-carbonyl)-8-phenylindolizine-7-carboxylate (5x)
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