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1. General information:

Unless otherwise stated, all commercial chemicals were used as received without further
purification. All photochemical and non photochemical reactions were performed using common
dry, inert atmosphere techniques. The blue light irradiation was done using blue light emitting
diodes (700 mA, Amax = 455 nm) produced by Oslon SSL. All the reactions were monitored by
TLC and visualized by a dual short/long wavelength UV lamp. Analytical thin layer
chromatography was performed on Merck TLC aluminium sheets silica gels 60 F 254.
Purifications by column chromatography were performed on silica gel (0.063-0.200 mm). UV-
visible spectra were measured on Varian Cary 50 spectrophotometer. Melting points were
recorded on Stanford Research Systems OptiMelt MPA 100 automated melting point system. All
products were characterized by appropriate techniques such as 'H-NMR, "F-NMR, *C-NMR,

FT-IR and HRMS analysis. FT-IR (Cary 630) spectroscopy was carried out on a spectrometer,
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equipped with a diamond single reflection ATR-System. NMR spectra were recorded on Bruker
Avance 300 spectrometer. Chemical shifts for '"H-NMR were reported as 8, parts per million,
relative to the signal of CHCl; at 7.26 ppm. Chemical shifts for *C-NMR were reported as 8,
parts per million, relative to the signal of CHCl; at 77.2 ppm and TMS as an internal standard.
Coupling constants (J) are given in Hertz (Hz). The following notations indicate the multiplicity
of the signals: s = singlet, bs = broad singlet, d = doublet, t = triplet, q = quartet, dd = doublet of
doublets, td = triplet of doublets, and m = multiplet. Mass spectra were recorded at the Central
Analytical Laboratory at the Department of Chemistry of the University of Regensburg on
Agilent Technologies 6540 UHD Accurate-Mass Q-TOF LC/MS.

2. Synthesis of starting material precursor:1
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Reagents and conditions: (i) KO'Bu (1.5 equiv), triethyl-a-bromophosphonoacetate (1.5 equiv),
THF, 0 °C - rt, 3 h, 94% (S2); (ii) Fe-powder (3.5 equiv), EtOH/HCI, reflux, 3 h, 83% (S3); (iii)
Methyl chloroformate (1.5 equiv), ‘Pr;Et (3.0 equiv), CH2Cl,, 0 °C - t, 12 h, 87% (S4).

Ethyl 2-bromo-3-(2-nitrophenyl)acrylate (S2):

Br ‘ cogtp Potassium tert-butoxide (22.28 g, 198.5 mmol, 1.50 equiv) was slowly added to
@\j’ triethyl-a-bromophosphonoacetate (60.30 g, 198.5 mmol, 1.50 equiv) in anhydrous

NO2
e THF (250 mL) under positive nitrogen atmosphere at 0 °C. The resulting mixture

allowed to stir for 1 h, followed by slow addition of 2-nitrobenzaldehyde S1 (20.00 g, 132.3

mmol, 1.00 equiv) to the reaction mixture, resulting mixture stirred further for 2 h at 0 °C under
inert atmosphere. The progress of the reaction was monitored by TLC analysis (staining with 2,
4-DNP / KMnOQy); after complete consumption of the starting material, reaction was quenched
by adding saturated ammonium chloride solution (100 mL), and extracted with ethyl acetate (3 x
150 mL). Combined organic phases were washed with brine (100 mL), dried over anhydrous
NaySOy, and concentrated in vacuo. Purification of the crude product by column chromatography
(silica gel, hexanes—EtOAc, 4:1, Ry= 0.49) afforded 2a as a yellow solid (37.33 g, 94% yield).

"H NMR (300 MHz, CDClL): 5 = 8.46 (s, 1H), 8.19 (dd, J = 8.2, 1.0 Hz, 1H), 7.75 — 7.68 (m,
1H), 7.65 — 7.54 (m, 2H), 4.36 (q, J = 7.1 Hz, 2H), 1.38 (t, J = 7.1 Hz, 3H); *C NMR (75 MHz,
CDClL3): 6=162.3, 146.9, 139.2, 133.7, 131.2, 130.9, 129.9, 124.8, 117.3, 63.1, 14.1.

The obtained data is in accordance with literature data.’
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Ethyl 3-(2-aminophenyl)-2-bromoacrylate (S3):

5

cof Ethyl 2-bromo-3-(2-nitrophenyl)acrylate S2 (35.00 g, 116.62 mmol, 1.00 equiv) was

dissolved under reflux in EtOH (150 mL) in a three-necked-flask, which equipped

NH»

with a cooling condensor and a dropping funnel. Then Fe-powder (22.80 g, 408.1 mmol, 3.5

equiv) and 37% aq. HCI (90 mL) were added by a dropping funnel over 2 h under reflux, and the
resulting mixture was refluxed for an additional hour. The mixture was concentrated on a rotary
evaporator. Saturated NaHCO; (200 mL) was then added to adjust the pH of the aqueous layer to
8, and then aqueous layer was extracted with CH,Cl, (3 x 150 mL). The combined organic
phases were dried over Na,SOs, filtered, and concentrated in vacuo. Purification of the crude
product by column chromatography (silica gel, hexanes—EtOAc, 9:1, R,= 0.60) afforded S3 as a
pale yellow solid (26.00 g, 83% yield).

"H NMR (300 MHz, CDCly): & 8.16 (s, 1H), 7.73 — 7.57 (m, 1H), 7.23 — 7.16 (m, 1H), 6.81 (t, J
=17.6 Hz, 1H), 6.73 (dd, J= 8.1, 0.6 Hz, 1H), 4.34 (q, /= 7.1 Hz, 2H), 3.70 (bs, 1H), 1.38 (t, J =
7.1 Hz, 3H); *C NMR (75 MHz, CDCly): § 162.2, 143.9, 136.4, 129.9, 128.3, 118.8, 117.2,
115.0, 114.6, 61.8, 13.2.

The obtained data is in accordance with literature data.’

Ethyl 2-bromo-3-(2-((methoxycarbonyl)amino)phenyl)acrylate (S4):
sr_.coefd T0 a solution of S4 (25.00 g, 92.93 mmol, 1.0 equiv) in CH,ClI, (150 mL) was added
©\j, "Pr,Et (36.03 g, 278.81 mmol, 3 equiv) followed by methylchloroformate (13.17 g,

for 10 h, subsequently diluted with EtOAc (100 mL) and saturated NH4Cl (100 mL). This

139.39 mmol, 1.5 equiv) a 0 °C. The mixture was then stirred at room temperature

mixture was additionally extracted with EtOAc (2 x 100 mL). And the combined organic phases
were washed with brine (100 mL), dried over Na,SO,, filtered, and concentrated in vacuo.
Purification of the crude product by column chromatography (silica gel, hexanes—EtOAc, 4:1, R,
= 0.60) afforded a pale yellow solid S4 (26.50 g, 87% yield).

"H NMR (300 MHz, CDCl3): & 8.15 (s, 1H), 7.85 (d, J = 7.7 Hz, 1H), 7.56 (d, J = 7.7 Hz, 1H,),
7.39 (dt, J= 7.8, 1.3 Hz, 1H), 7.16 (dt, J = 7.6, 0.9 Hz, 1H,), 7.01 (d, J = 8.0 Hz, 1H), 6.23 (s,
1H), 4.39 (q, J = 7.1 Hz, 2H), 4.15 (s, 3H), 1.38 (t, J = 7.1 Hz, 3H,); “C NMR (75 MHz,
CDCl): 6 162.6, 154.1, 137.5, 135.5, 130.3, 129.0, 125.7, 123.9, 121.9, 118.4, 63.1, 52.6, 14.2.

The obtained data is in accordance with literature data.’
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3. General procedure (GP-1) for N-benzylation:

ArCH,Br (1.5 mmol, 1.5 equiv) was added to a solution of S4 (0.328 g, 1.0 mmol, 1.0 equiv),
K,CO3 (0.415 g, 3.0 mmol, 3.0 equiv) and tetrabutylammonium bromide (0.161 g, 0.5 mmol, 0.5
equiv) in MeCN (60 mL). The mixture was stirred at room temperature for a further 48 h. Then
reaction mixture was diluted with EtOAc (50 mL), washed with brine solution (50 mL), and
extracted with EtOAc (3 x 50 mL). The combined organic phases were dried over Na;SOy,
filtered, and concentrated in vacuo. Purification of the crude product by column chromatography

(silica gel, hexanes—EtOAc, 9:1) afforded 7.

Ethyl 3-(2-(benzyl(methoxycarbonyl)amino)phenyl)-2-bromoacrylate (7a):

Br ; coft | Following GP-1, 7a was prepared from S4 (5 g, 15.23 mmol, 1.00 equiv), benzyl
@;: bromide or (bromomethyl)benzene (3.90 g, 22.85 mmol, 1.5 equiv), K,CO3 (6.30 g,
o//l\?© 45.69 mmol, 3.00 equiv), and tetrabutylammonium bromide (2.45 g, 7.61 mmol,

0.5 equiv) in MeCN (150 mL). Purification of the crude product by column chromatography
(silica gel, hexanes—EtOAc, 9:1, Ry= 0.43) afforded 7a as a pale yellow oil (5.90 g, Z:E = 99:01,
93% yield).

'"H NMR (300 MHz, CDCl;, Z-isomer): 6 7.79 (d, J= 5.4 Hz, 1H), 7.70 (s, 1H), 7.40 — 7.29 (m,
2H), 7.27 — 7.21 (m, 3H), 7.20 (s, 2H), 7.09 — 7.02 (m, 1H), 4.75 (s, 2H), 4.30 (q, J = 7.1 Hz,
2H), 3.63 (s, 3H), 1.36 (t, J = 7.1 Hz, 3H); ®C NMR (75 MHz, CDCl;, Z-isomer): & 162.68,
155.98, 140.41, 138.29, 136.85, 133.18, 130.41, 129.94, 129.08, 128.50, 128.27, 127.82, 127.23,
116.34, 62.80, 54.59, 53.25, 14.21.

The obtained data is in accordance with literature data.’

Ethyl 2-bromo-3-(2-((methoxycarbonyl)(2-methylbenzyl)amino)phenyl)acrylate (7b):

Br\j co£t | Following GP-1, 7b was prepared from S4 (5.00 g, 15.23 mmol, 1.00 equiv), 2-

Methylbenzyl bromide (4.23 g, 22.85 mmol, 1.5 equiv), K,COs (6.30 g, 45.69
N
2\O

07 mmol, 3.00 equiv), and tetrabutylammonium bromide (2.45 g, 7.61 mmol, 0.5

equiv) in MeCN (150 mL). Purification of the crude product by column chromatography (silica
gel, hexanes—EtOAc, 9:1, R, = 0.51) afforded 7b as a pale yellow solid (6.19 g, Z:E = 89:11,
94% yield); Mp 64-66 °C (decomposed).

'"H NMR (300 MHz, CDCl;, Z-isomer): 6 7.76 (d, J= 6.5 Hz, 1H), 7.68 (s, 1H), 7.38 — 7.26 (m,
2H), 7.15 — 6.97 (m, 5H), 5.05 — 4.70 (m, 2H), 4.30 (q, J = 7.1 Hz, 2H), 3.63 (s, 3H), 2.14 (s,
3H), 1.36 (t, J= 7.1 Hz, 3H); *C NMR (75 MHz, CDCl3, Z-isomer): & 162.66, 155.82, 140.24,
138.09, 136.78, 134.57, 133.48, 130.46, 130.40, 129.84, 128.25, 127.99, 127.26, 125.99, 116.16,
62.77, 53.27, 51.60, 19.19, 14.24; IR (neat, cm™): 2981, 2951, 1700, 1598, 1569, 1480, 1453,
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1438, 1373, 1289, 1265, 1185, 1126, 1101, 1035, 1011, 977, 910, 893, 866, 781, 756, 736, 663;
HRMS (ESI): exact m/z calculated for C;H»;BrNO, (M+H)™: 432.0805; Found: 432.081
(M+H)".

Ethyl 2-bromo-3-(2-((3,5-dimethylbenzyl)(methoxycarbonyl)amino)phenyl)acrylate (7¢):

Bre_COsE Following GP-1, 7¢ was prepared from S4 (0.328 g, 1.0 mmol, 1.00 equiv), 1-
\
@\j, (bromomethyl)-3,5-dimethylbenzene (0.298 g, 1.5 mmol, 1.5 equiv), K,CO;
N
02\?@/ (0.415 g, 3.0 mmol, 3.00 equiv), and tetrabutylammonium bromide (0.161 g, 0.5

mmol, 0.5 equiv) in MeCN (60 mL). Purification of the crude product by column

chromatography (silica gel, hexanes—EtOAc, 9:1, R, = 0.46) afforded 7c¢ as a pale yellow syrup
(0.405 g, Z:E = 82:18, 91% yield).

"H NMR (300 MHz, CDCl3, Z-isomer): & 7.78 (s, 2H), 7.33 (m, 2H), 7.08 (d, J = 7.2 Hz, 1H),
6.85 (s, 1H), 6.78 (s, 2H), 4.79 — 4.62 (m, 2H), 4.29 (q, J = 7.1, 2H), 3.62 (s, 3H), 2.22 (s, 6H),
1.35 (t, J = 7.1 Hz, 3H); *C NMR (75 MHz, CDCl;, Z-isomer): 5 171.09, 162.64, 155.94,
140.62, 138.29, 137.93, 136.72, 133.18, 130.39, 129.87, 129.43, 128.28, 127.14, 126.79, 115.88,
62.73, 54.54, 53.17, 21.24, 14.18; IR (neat, cm™): 2984, 2953, 1700, 1599, 1485, 1443, 1376,
1288, 1249, 1215, 1136, 1106, 1021, 991, 849, 761, 715; HRMS (ESI): exact m/z calculated for
CH,sBrNOy (M+H): 446.0961; Found: 446.0968 (M+H)".

Ethyl 2-bromo-3-(2-((methoxycarbonyl)(4-methylbenzyl)amino)phenyl)acrylate (7d):

Br | COE Following GP-1, 7d was prepared from S4 (0.328 g, 1.0 mmol, 1.00 equiv), 1-
ED?N, (bromomethyl)-4-methylbenzene (0.278 g, 1.5 mmol, 1.5 equiv), K,CO; (0.415
20
|

0.5 equiv) in MeCN (60 mL). Purification of the crude product by column chromatography
(silica gel, hexanes—EtOAc, 9:1, Ry= 0.40) afforded 7d as a colourless viscous oil (0.396 g, Z:E
=99:01, 92% yield).

"H NMR (300 MHz, CDCl;, Z-isomer): & 7.77 (d, J = 10.5 Hz, 1H), 7.69 (s, 1H), 7.41 — 7.29
(m, 2H), 7.04 (s, 4H), 4.72 (m, 2H), 4.29 (q, J = 7.1, 2H), 3.62 (s, 3H), 2.29 (s, 3H), 1.36 (t, J =
7.1, 3H); ®C NMR (75 MHz, CDCls, Z-isomer): & 162.66, 155.93, 140.46, 138.29, 137.46,
133.80, 133.23, 130.42, 129.90, 129.17, 129.04, 128.31, 127.18, 116.18, 62.75, 54.31, 53.20,
21.17, 14.20; IR (neat, ecm™): 2983, 2953, 1702, 1617, 1598, 1514, 1482, 1443, 1376, 1317,
1292, 1234, 1215, 1188, 1134, 1102, 1036, 990, 902, 844, 711, 761, 660; HRMS (ESI): exact
m/z calculated for C,;Ha3BrNO4 (M+H)": 432.0805; Found: 432.0811 (M+H)".

g, 3.0 mmol, 3.00 equiv), and tetrabutylammonium bromide (0.161 g, 0.5 mmol,
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Ethyl 2-bromo-3-(2-((4-(tert-butyl)benzyl)(methoxycarbonyl)amino)phenyl)acrylate (7e):

Br | COEt Following GP-1, 7e was prepared from S4 (0.328 g, 1.0 mmol, 1.00 equiv), 1-

©\j (bromomethyl)-4-(tert-butyl)benzene (0.340 g, 1.5 mmol, 1.5 equiv), K,CO;
N

oél\cIJA@\ﬁ (0.415 g, 3.0 mmol, 3.00 equiv), and tetrabutylammonium bromide (0.161 g, 0.5

mmol, 0.5 equiv) in MeCN (60 mL). Purification of the crude product by column
chromatography (silica gel, hexanes—EtOAc, 9:1, Ry = 0.43) afforded 7e as a colourless viscous
o0il (0.427 g, Z:E = 99:01, 90% yield).

"H NMR (300 MHz, CDCl3, Z-isomer): § 7.86 — 7.75 (m, 2H), 7.42 — 7.32 (m, 2H), 7.31 — 7.22
(m, 3H), 7.14 (m, 2H), 4.72 (s, 2H), 4.30 (q, J = 7.1Hz, 2H), 3.63 (s, 3H), 1.37 (t, J = 7.1Hz,
3H), 1.28 (s, 9H); *C NMR (75 MHz, CDCl;, Z-isomer): & 162.65, 155.93, 150.62, 140.63,
138.24, 133.75, 133.16, 130.43, 129.88, 128.75, 128.34, 127.18, 126.90, 125.33, 116.16, 62.75,
54.28, 53.20, 34.50, 31.32, 14.23; IR (neat, cm™): 2956, 2906, 2868, 1704, 1617, 1598, 1481,
1444, 1377, 1318, 1293, 1232, 1189, 1135, 1104, 1038, 983, 904, 850, 760, 671, 657, HRMS
(ESI): exact m/z calculated for C4H20BrNO4 (M+H)": 474.1274; Found: 474.1282 (M+H)".

Ethyl 2-bromo-3-(2-((4-fluorobenzyl)(methoxycarbonyl)amino)phenyl)acrylate (7f):

(bromomethyl)-4-fluorobenzene (0.284 g, 1.5 mmol, 1.5 equiv), K,CO3 (0.415 g,

Br;l ~COEL Following GP-1, 7f was prepared from S4 (0.328 g, 1.0 mmol, 1.00 equiv), 1-
L
041\? ¢l 3.0 mmol, 3.00 equiv), and tetrabutylammonium bromide (0.161 g, 0.5 mmol, 0.5

equiv) m MeCN (60 mL). Purification of the crude product by column chromatography (silica
gel, hexanes—EtOAc, 9:1, Ry= 0.52) afforde 7f as a colourless viscous oil (0.384 g, Z:E = 99:01,
88% yield).

'"H NMR (300 MHz, CDCl;, Z-isomer): 6 7.77 (d, J= 6.0 Hz, 1H), 7.67 (s, 1H), 7.38 — 7.27 (m,
2H), 7.20 — 7.08 (m, 2H), 7.05 — 6.99 (m, 1H), 6.94 — 6.85 (m, 2H), 4.83 — 4.57 (m, 1H), 4.26 (q,
J=7.1Hz, 2H), 3.59 (s, 3H), 1.32 (t, J = 7.1Hz, 3H); *C NMR (75 MHz, CDCl;, Z-isomer): &
163.98, 162.58, 160.71, 155.92, 140.25, 138.13, 134.16, 133.14, 132.77 (d, J = 3.2 Hz), 130.87
(d, J = 8.1 Hz), 130.48, 130.01, 128.33, 62.81, 53.81, 53.24, 14.14; ’F NMR (282 MHz,
CDCl;, Z-isomer: o -114.76, E-isomer: 6 -115.25); IR (neat, cm'l): 2983, 2954, 1702, 1602,
1509, 1482, 1445, 1376, 1215, 1189, 1157, 1135, 1095, 1035, 1016, 983, 902, 839, 756, 656;
HRMS (ESI): exact m/z calculated for CyH,0BrFNO, (M+H)": 436.0554; Found: 436.0562
(M+H)".

Ethyl 2-bromo-3-(2-((methoxycarbonyl)(4-(trifluoromethyl)benzyl)amino)phenyl)acrylate

Br\j’l COEt (7g): Following GP-1, 7g was prepared from S4 (0.328 g, 1.0 mmol, 1.00

Oi?Q\CF

| ’ S6

equiv), 1-(bromomethyl)-4-(trifluoromethyl)benzene (0.359 g, 1.5 mmol, 1.5




equiv), K,CO; (0.415 g, 3.0 mmol, 3.00 equiv), and tetrabutylammonium bromide (0.161 g, 0.5
mmol, 0.5 equiv) in MeCN (60 mL). Purification of the crude product by column
chromatography (silica gel, hexanes—EtOAc, 9:1, R,= 0.33) afforded 7g as a pale yellow viscous
oil (0.418 g, Z:E 95:05, 86% yield).

"H NMR (300 MHz, CDCl;, Z-isomer): § 7.81 — 7.72 (m, 2H), 7.49 (d, J = 8.1 Hz, 2H), 7.40 —
7.27 (m, 4H), 7.05 (d, J = 6.6 Hz, 1H), 4.77 (s, 2H), 4.27 (q, J = 7.1 Hz, 2H), 3.62 (s, 3H), 1.32
(t, J = 7.1 Hz, 3H); *C NMR (75 MHz, CDCl3, Z-isomer): & 162.48, 155.98, 140.91, 140.24,
137.97, 133.03, 130.55, 130.11, 129.71, 129.32, 128.19, 127.48, 125.43 (q, J = 3.7 Hz), 124.05
(q, J =272.07 Hz), 122.25, 116.61, 62.84, 54.15, 53.35, 14.06; "’F NMR (282 MHz, CDCl;, Z-
isomer): 6 -63.03; IR (neat, cm'l): 2956, 1704, 1619, 1598, 1483, 1446, 1421, 1378, 1322,
1301, 1253, 1236, 1190, 1161, 1111, 1064, 1037, 1018, 985, 906, 852, 820, 760, 660; HRMS
(ESI): exact m/z calculated for C,;HoBrFsNO, (M+H)": 486.0522; Found: 486.0528 (M+H)".

Ethyl 2-bromo-3-(2-((methoxycarbonyl)(4-(methylthio)benzyl)amino)phenyl)acrylate (7h):

Br\j o=t Following GP-1, 7h was prepared from S4 (0.328 g, 1.0 mmol, 1.00 equiv), (4-

e

mmol, 0.5 equiv) in MeCN (60 mL). Purification of the crude product by column

(bromomethyl)phenyl)(methyl)sulfane (0.326 g, 1.5 mmol, 1.5 equiv), K,COs3
(0.415 g, 3.0 mmol, 3.00 equiv), and tetrabutylammonium bromide (0.161 g, 0.5

chromatography (silica gel, hexanes—EtOAc, 9:1, Ry= 0.49) afforded 7h as a pale yellow viscous
oil (0.441 g, Z:E =91:09, 95% yield).

"H NMR (300 MHz, CDCl;, Z-isomer): & 7.79 (d, J= 5.9 Hz, 1H), 7.71 (s, 1H), 7.41 — 7.28 (m,
2H), 7.18 — 6.99 (m, 5H), 4.81 — 4.59 (m, 2H), 4.28 (q, J = 7.1 Hz, 2H), 3.61 (s, 3H), 2.43 (s,
3H), 1.35 (t, J= 7.1 Hz, 3H); *C NMR (75 MHz, CDCl3, Z-isomer): & 162.60, 155.94, 140.38,
138.21, 138.09, 133.56, 133.14, 130.46, 129.98, 129.62, 128.35, 127.60, 127.28, 126.76, 126.40,
116.34, 62.83, 54.13, 53.24, 14.20; IR (neat, cm™): 2982, 2952, 2922, 1701, 1618, 1597, 1570,
1482, 1442, 1376, 1234, 1215, 1188, 1135, 1092, 1035, 1016, 983, 840, 804, 759, 656; HRMS
(ESI): exact m/z calculated for C,;H23BrNO4S (M+H): 464.0526; Found: 464.0536 (M+H)".

Ethyl 2-bromo-3-(2-((2-bromobenzyl)(methoxycarbonyl)amino)phenyl)acrylate (7i):

Br

Br‘ coEt £ Following GP-1, 7i was prepared from S4 (0.328 g, 1.0 mmol, 1.00 equiv), 1-
(ﬁ,ﬁ bromo-2-(bromomethyl)benzene (0.375 g, 1.5 mmol, 1.5 equiv), K,CO; (0.415 g,
o

PN

o~ 3.0 mmol, 3.00 equiv), and tetrabutylammonium bromide (0.161 g, 0.5 mmol, 0.5

equiv) in MeCN (60 mL). Purification of the crude product by column chromatography (silica
gel, hexanes—EtOAc, 9:1, R, = 0.31) afforded 7i as a pale yellow solid (0.462 g, Z:E = 99:01,
93% yield). Mp 58-60 °C (decomposed).
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"H NMR (300 MHz, CDCls, Z-isomer): & 7.90 (d, J = 10.5 Hz, 1H), 7.88 — 7.75 (m, 1H), 7.48
(d, J = 7.9 Hz, 1H), 7.40 — 7.32 (m, 3H), 7.24 (t, J = 7.1 Hz, 1H), 7.19 — 7.07 (m, 2H), 4.99 (s,
2H), 4.35 (q, J = 7.1 Hz, 2H), 3.79 (s, 3H), 1.40 (t, J= 7.1 Hz, 3H); ®C NMR (75 MHz, CDCL,
Z-isomer): 5 162.73, 155.92, 140.09, 138.07, 136.03, 133.17, 132.93, 131.27, 130.41, 129.89,
129.37, 128.20, 127.55, 127.32, 124.19, 116.30, 62.83, 53.68, 53.40, 14.25; IR (neat, cm™):
2976, 2952, 1707, 1614, 1596, 1569, 1440, 1378, 1297, 1250, 1213, 1189, 1140, 1105, 1026,
983, 896, 875, 782, 752, 653; HRMS (ESI): exact m/z calculated for CyoH,oBr,NO4 (M+H)+:
495.9754; Found: 495.9756 (M+H)".

Ethyl 2-bromo-3-(2-((3-chlorobenzyl)(methoxycarbonyl)amino)phenyl)acrylate (7j):

Br | COgEt Following GP-1, 7j was prepared from S4 (0.328 g, 1.0 mmol, 1.00 equiv), 1-
(j\j; o §(bromomethyl)-3-chlorobenzene (0.308 g, 1.5 mmol, 1.5 equiv), K,CO;(0.415 g,
o)\? C 3.0 mmol, 3.00 equiv), and tetrabutylammonium bromide (0.161 g, 0.5 mmol, 0.5

equiv) in MeCN (60 mL). Purification of the crude product by column chromatography (silica
gel, hexanes—EtOAc, 9:1, R,= 0.36) afforded 7j as a pale yellow oil (0.402 g, Z:E = 99:01, 89%
yield).

'"H NMR (300 MHz, CDCl;, Z-isomer): 6 7.73 (d, J= 6.7 Hz, 1H), 7.69 (s, 1H), 7.36 — 7.23 (m,
2H), 7.20 — 7.05 (m, 3H), 6.99 (m, 2H), 4.65 (m, 1H), 4.24 (q, J= 7.1 Hz, 2H), 3.56 (s, 3H), 1.29
(t, J=7.1 Hz, 1H); *C NMR (75 MHz, CDCl;,, Z-isomer): 5 162.50, 155.90, 140.21, 138.88,
137.95, 134.27, 133.05, 130.55, 130.03, 129.79, 129.04, 128.21, 128.04, 127.43, 127.19, 116.46,
62.86, 54.07, 53.32, 14.19.

The obtained data is in accordance with literature data.’

Ethyl 2-bromo-3-(2-((methoxycarbonyl)(4-nitrobenzyl)amino)phenyl)acrylate (7k):

Br | COgEt Following GP-1, 7k was prepared from S4 (0.209 g, 0.5 mmol, 1.00 equiv), 1-

(i/ (bromomethyl)-4-nitrobenzene (0.324 g, 1.5 mmol, 1.5 equiv), K,CO;(0.415 g,
N

O%:@NOQ 3.0 mmol, 3.00 equiv), and tetrabutylammonium bromide (0.161 g, 0.5 mmol,

0.5 equiv) in MeCN (60 mL). Purification of the crude product by column chromatography
(silica gel, hexanes—EtOAc, 9:1, Ry = 0.32) afforded 7k as a pale yellow oil (0.407 g, Z:E =
99:01, 88% yield).

"H NMR (300 MHz, CDCl;, Z-isomer): 5 8.07 (d, J = 8.7 Hz, 2H), 7.74 (d, J = 7.4 Hz, 2H),
7.42 —7.28 (m, 4H), 7.05 (d, J= 6.8 Hz, 1H), 4.79 (s, 2H), 4.26 (q, /= 7.1 Hz, 2H), 3.62 (s, 3H),
1.32 (t, J = 7.1 Hz, 3H); *C NMR (75 MHz, CDCl;, Z-isomer): 5 162.45, 155.99, 147.45,
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144.24, 140.04, 137.89, 132.94, 130.66, 130.21, 129.82, 128.21, 127.68, 123.74, 116.65, 62.98,
53.93, 53.51, 14.12.

The obtained data is in accordance with literature data.’

4. Reduction potentials:
Redox potentials of the a-bromocinnamates were measured by cyclic voltammetry in acetonitrile
(MeCN) containing tetrabutylammonium tetrafluoroborate (0.1 M) as a supporting electrolyte.

All values are given vs. Saturated Calomel Electrode (SCE). The scan rate was 50 mV S™.

o-Bromocinnamates | Reduction potential (V)
Ta -1.50
7b -1.48
Tc -1.47
7d -1.51
Te -1.52
7f -1.51
7g -1.50
7h -1.48
7i -1.45
7j -1.50
7k -1.19

Table S1: Reduction potentials of the a-bromocinnamate ethyl esters vs SCE

5. General procedure (GP-2) for photocatalysis:

COLE
co,et  [Ir(PPY)2(dtb-bpy)]PFg (0.3 mol%)
@\/BV DIPEA (2.2 equiv) N
e
N

Dry MeCN \CO Me
48 h, rt, LEDs5 z

COzMe

8

An oven dried 10 mL schlenk flask was charged with 7 (0.50 mmol, 1.00 equiv) and
[Ir(ppy)2(dtb-bpy)|PFs (1.37 mg, 0.003 equiv, 0.3 mol %) in anhydrous MeCN (2.0 mL). Then,
anhydrous DIPEA (0.191 mL, 1.1 mmol, 2.2 equiv) was added and the resulting suspension was
deoxygenated by three freeze-pump-thaw cycles. The resulting reaction mixture was irradiated

with blue light emitting diode (LED, An.,x = 455 nm) at room temperature for 48 h. After
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completion of reaction mixture, the crude mixture was filtered and washed with ethyl acetate.

The crude residue was concentrated in vacuo. Purification of the crude product by column

chromatography on silica gel by using hexanes and ethyl acetate afforded the pure product 8.

Figure 1: Experimental set-up for photochemical reaction

Methyl 3-(2-ethoxy-2-oxoethyl)-2-phenylindoline-1-carboxylate (8a):
Following GP-2, 8a was prepared from 7a (1.254 g, 3.0 mmol, 1.00 equiv),
[Ir(ppy)2(dtb-bpy)]PFs (8.22 mg, 0.003 equiv, 0.3 mol %) and DIPEA (1.146 mL,

1.1 mmol, 2.2 equiv) in MeCN (10 mL). Purification of the crude product by
column chromatography (silica gel, hexanes—EtOAc, 9:1, Ry= 0.46) afforded 8a as a white solid
(0.773 g, cis / trans = 78:22, 75% yield).

'"H NMR (300 MHz, CDCl;, cis isomer): 6 7.87 (s, 1H), 7.37 — 7.09 (m, 4H), 7.05 — 6.85 (m,
4H), 5.58 (d, J = 9.6 Hz, 1H), 4.23 (td, J = 10.0, 4.9 Hz, 1H), 4.09 — 3.99 (dq, J = 7.2 Hz, 2H),
3.63 (s, 3H), 2.70 — 2.49 (m, 1H), 1.97 (dd, J = 17.4, 10.2 Hz, 1H), 1.16 (t,J= 7.1 Hz, 3H);

"H NMR (300 MHz, CDCl;, trans isomer): 6 7.29 — 7.07 (m, SH), 7.03 — 6.92 (m, 4H), 5.17 (s,
1H), 4.23 (ddd, J = 12.1, 8.5, 3.5 Hz, 1H), 4.19 — 4.10 (m, 1H), 4.04 (dq, J = 7.1 Hz, 2H), 2.56
(d, J = 4.9 Hz, 1H), 1.97 (dd, J = 17.4, 10.2 Hz, 1H), 1.21 (t, J = 7.2 Hz, 3H); *C NMR (75
MHz, CDCl;, cis isomer): o 172.23, 153.51, 138.26, 128.63, 128.39, 127.92, 127.46, 126.93,
125.29, 123.42, 123.11, 114.56, 66.40, 60.67, 52.65, 41.18, 34.20, 14.16; *C NMR (75 MHz,
CDCl;, trans isomer): 6 171.53, 147.41, 141.00, 128.34, 138.21, 130.62, 128.53, 128.34,
128.12, 127.46, 127.00, 125.29, 115.02, 60.84, 52.71, 41.00, 33.97, 14.24.

The obtained data is in accordance with literature data.’
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Methyl 3-(2-ethoxy-2-oxoethyl)-2-(o-tolyl)indoline-1-carboxylate (8b):

Eto,L Following GP-2, 8b was prepared from 7b (1.296 g, 3.0 mmol, 1.00 equiv),
[Ir(ppy)2(dtb-bpy)]PFs (8.22 mg, 0.003 equiv, 0.3 mol %) and DIPEA (1.146 mL,

CoMe

1.1 mmol, 2.2 equiv) in MeCN (10 mL). Purification of the crude product by

column chromatography (silica gel, hexanes—EtOAc, 9:1, R,= 0.48) afforded 8b as a white solid
(0.879 g, cis / trans = 55:45, 83% yield); Mp 51-53 °C (decomposed).

'"H NMR (300 MHz, CDCl;, cis isomer): 6 7.86 (bs, 1H), 7.35 — 7.23 (m, 3H), 7.01 (dt, J =
11.9, 5.8 Hz, 4H), 5.89 (d, J = 10.1 Hz, 1H), 4.37 (dt, J=17.3, 8.6 Hz, 1H),, 4.01 (q, /= 7.1 Hz,
2H), 3.66 (s, 3H), 3.53 (td, J = 7.0, 1.9 Hz, 1H), 2.74 (qd, J = 15.4, 7.1 Hz, 1H), 2.45 (s, 3H),
1.13 (t, J= 7.2 Hz, 3H); "H NMR (300 MHz, CDCl;, trans isomer): 6 7.20 — 7.06 (m, 7H), 6.89
(dd, J=14.8, 7.6 Hz, 2H), 5.41 (s, 1H), 4.13 (q, J = 7.1 Hz, 2H), 3.69 (s, 3H), 2.54 (dd, J=17.1,
5.9 Hz, 1H), 2.46 (s, 3H), 2.25 — 2.12 (m, 1H), 1.31 — 1.25 (m, 1H), 1.20 (t, J= 7.1 Hz, 3H); *C
NMR (75 MHz, CDCIl;, cis isomer): 6 172.09, 153.48, 140.59, 136.84, 132.74, 130.63, 128.28,
127.75, 126.50, 126.23, 125.05, 124.21, 123.08, 114.61, 61.39, 60.60, 52.63, 41.57, 35.10,
19.49, 14.09; *C NMR (75 MHz, CDCl;, trans isomer): & 171.26, 153.61, 142.95, 135.81,
134.44, 130.49, 128.69, 127.35, 125.97, 125.90, 123.68, 123.26, 122.86, 114.90, 65.06, 61.39,
52.72, 46.01, 40.42, 19.37, 14.16; IR (neat, cm™): 2955, 1705, 1599, 1483, 1461, 1440, 1376,
1346, 1329, 1308, 1274, 1248, 1156, 1138, 1054, 1020, 746; HRMS (ESI): exact m/z calculated
for C2H24NO4 (M+H)": 354.17; Found: 354.1708 (M+H)".

Methyl 2-(3,5-dimethylphenyl)-3-(2-ethoxy-2-oxoethyl)indoline-1-carboxylate (8c):

Et0,C Following GP-2, 8¢ was prepared from 7¢ (0.223 g, 0.5 mmol, 1.00 equiv),
O O [Ir(ppy)2(dtb-bpy)|PFs (1.37 mg, 0.003 equiv, 0.3 mol %) and DIPEA (0.191 mL,
N

\

Sirll 1.1 mmol, 2.2 equiv) in MeCN (1.5 mL). Purification of the crude product by

column chromatography (silica gel, hexanes—EtOAc, 9:1, R,= 0.53) afforded 8c as a pale yellow
solid (0.141 g, cis / trans = 71:29, 77% yield); Mp 69-71 °C (decomposed).

"H NMR (300 MHz, CDCl;, cis isomer): 6 7.84 (bs, 1H), 7.35 — 7.22 (m, 2H), 7.08 — 6.96 (m,
2H), 6.87 (dd, J = 25.7, 9.0 Hz, 2H), 5.56 (d, J = 10.0 Hz, 1H), 4.19 (ddd, J = 9.5, 4.7, 1.5 Hz,
1H), 4.11 (qd, J = 7.2, 1.9 Hz, 2H), 3.69 (s, 3H), 2.71 — 2.62 (m, 1H), 2.19 (s, 6H), 2.09 — 1.97
(m, 1H), 1.25 - 1.19 (t, J = 7.2 Hz, 3H); '"H NMR (300 MHz, CDCl;, trans isomer): 6 7.51 —
7.39 (m, 1H), 7.14 (d, J = 7.4 Hz, 2H), 6.60 (s, 4H), 5.18 (d, J = 1.9 Hz, 1H), 4.19 (q, /= 7.1 Hz,
2H), 3.98 (s, 3H), 3.55 (dd, J = 10.5, 4.0 Hz, 1H), 2.58 (d, J = 4.9 Hz, 1H), 2.27 (d, J = 6.8 Hz,
1H), 2.24 (s, 6H), 1.29 — 1.23 (m, 3H); ®C NMR (75 MHz, CDCl;, cis isomer): & 172.35,
153.58, 142.44, 138.10, 137.76, 129.63, 129.20, 128.55, 128.27, 124.55, 123.45, 123.26, 123.03,
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114.56, 66.32, 60.63, 52.63, 41.26, 34.25, 21.35, 14.23; *C NMR (75 MHz, CDCl;, trans
isomer): o 171.42, 153.84, 143.04, 138.44, 138.20, 132.13, 131.23, 130.90, 128.16, 124.81,
124.43, 122.93, 122.74, 115.03, 68.07, 61.21, 60.38, 40.99, 29.74, 21.39, 18.90; IR (neat, cm™):
2956, 2920, 1709, 1601, 1484, 1461, 1384, 1338, 1308, 1264, 1248, 1174, 1138, 1057, 1022,
850, 766, 750, 718, 679; HRMS (ESI): exact m/z calculated for C,oH,6NO4 (M+H)+: 368.1856;
Found: 368.1864 (M+H)".

Methyl 3-(2-ethoxy-2-oxoethyl)-2-(p-tolyl)indoline-1-carboxylate (8d):

EtO,C Following GP-2, 8d was prepared from 7d (0.216 g, 0.5 mmol, 1.00 equiv),
[Tr(ppy)a(dtb-bpy)]PFs (1.37 mg, 0.003 equiv, 0.3 mol %) and DIPEA (0.191 mL,

COMe

1.1 mmol, 2.2 equiv) in MeCN (1.5 mL). Purification of the crude product by

column chromatography (silica gel, hexanes—EtOAc, 9:1, R = 0.33) afforded 8d as a white solid
(0.141 g, cis / trans = 92:08, 80% yield); Mp 93-95 °C (decomposed).

'"H NMR (300 MHz, CDCl;, cis isomer, major): & 7.82 (bs, 1H), 7.30 — 7.19 (m, 1H), 7.01 —
6.91 (m, 4H), 6.83 (d, J = 8.0 Hz, 2H), 5.55 (d, J = 9.6 Hz, 1H), 4.19 (ddd, J = 14.3, 9.5, 6.1 Hz,
1H), 4.06 (q, J = 7.1 Hz, 2H), 3.63 (s, 3H), 2.59 (dt, J = 17.4, 4.1 Hz, 1H), 2.24 (s, 3H), 2.00 (dd,
J =174, 10.1 Hz, 1H), 1.16 (t, J = 7.1 Hz, 3H); *C NMR (75 MHz, CDCl;, cis isomer,
major): 6 172.28, 153.54, 137.52, 135.19, 129.29, 129.07, 128.28, 126.82, 123.40, 123.04,
114.56, 66.23, 60.66, 52.65, 41.01, 34.19, 21.17, 14.17; IR (neat, cm'l): 2955, 2929, 1706,
1598, 1513, 1482, 1460, 1377, 1339, 1304, 1269, 1250, 1167, 1155, 1136, 1111, 1053, 1021,
999, 809, 766, 743; HRMS (ESI): exact m/z calculated for C,;H24NO4 (M+H)+: 354.17; Found:
354.1709 (M+H)".

Methyl 2-(4-(tert-butyl)phenyl)-3-(2-ethoxy-2-oxoethyl)indoline-1-carboxylate (8e):

Following GP-2, 8¢ was prepared from 7e (0.236 g, 0.5 mmol, 1.00 equiv),
[Ir(ppy)2(dtb-bpy)]PFes (1.37 mg, 0.003 equiv, 0.3 mol %) and DIPEA (0.191

mL, 1.1 mmol, 2.2 equiv) in MeCN (1.5 mL). Purification of the crude product

by column chromatography (silica gel, hexanes—EtOAc, 9:1, R, = 0.84) afforded 8e as a pale
yellow solid (0.166 g, cis / trans = 73:27, 84% yield); Mp 43-45 °C (decomposed).

"H NMR (300 MHz, CDCl;, cis isomer): 5 7.78 (bs, 1H), 7.30 — 7.12 (m, 3H), 7.03 — 6.91 (m,
2H), 6.86 (d, J= 8.3 Hz, 2H), 5.56 (d, /= 9.5 Hz, 1H), 4.27 — 4.12 (m, 1H), 4.12 — 3.98 (m, 2H),
3.64 (s, 3H), 2.74 — 2.48 (m, 1H), 2.01 (dd, J=17.4, 10.0 Hz, 1H), 1.21 (s, 9H), 1.15 (t, J="7.1
Hz, 3H); "H NMR (300 MHz, CDCl3, trans isomer): 6 7.16 (d, J = 8.4 Hz, 3H), 7.08 (dd, J =
7.4, 5.1 Hz, 3H), 6.98 — 6.92 (m, 2H), 5.16 (s, 1H), 4.27 — 4.12 (m, 1H), 4.12 — 3.98 (m, 2H),
3.64 (s, 3H), 3.54 — 3.44 (m, 1H), 2.74 — 2.48 (m, 1H), 1.25 (t, J= 7.1 Hz, 3H), 1.22 (s, J= 1.1
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Hz, 9H); *C NMR (75 MHz, CDCl, cis isomer): & 172.33, 153.56, 150.63, 135.01, 128.25,
126.60, 125.49, 125.19, 123.37, 123.27, 123.03, 114.60, 66.19, 60.58, 52.64, 41.16, 34.47,
31.30, 29.73, 14.17; *C NMR (75 MHz, CDCl;, trans isomer): & 171.56, 153.87, 150.17,
139.12, 132.19, 128.55, 126.25, 125.31, 125.27, 124.94, 123.27, 115.09, 67.92, 60.81, 52.73,
41.93, 34.15, 31.37, 29.73, 14.25; IR (neat, cm™): 2958, 2868, 1708, 1600, 1512, 1483, 1440,
1380, 1267, 1159, 1138, 1055, 1019, 927, 832, 812, 764, 747; HRMS (ESI): exact m/z
calculated for Co4H30NO,4 (M+H)": 396.2169; Found: 396.2179 (M+H)".

Methyl 3-(2-ethoxy-2-oxoethyl)-2-(4-fluorophenyl)indoline-1-carboxylate (8f):

EtoC Following GP-2, 8f was prepared from 7f (0.218 g, 0.5 mmol, 1.00 equiv),
F [Ir(ppy)a(dtb-bpy)]PFs (1.37 mg, 0.003 equiv, 0.3 mol %) and DIPEA (0.191

COMe

mL, 1.1 mmol, 2.2 equiv) in MeCN (1.5 mL). Purification of the crude product
by column chromatography (silica gel, hexanes—EtOAc, 9:1, Ry = 0.49) afforded 8f as a white
solid (0.128 g, cis / trans = 73:27, 72% yield); Mp 46-48 °C (decomposed).

"H NMR (300 MHz, CDCl;, cis isomer): & 7.82 (bs, 1H), 7.25 (ddd, J = 6.2, 3.3, 1.2 Hz, 1H),
7.05 - 6.81 (m, SH), 5.59 (d, J=9.6 Hz, 1H), 4.26 — 4.19 (m, 1H), 4.04 (q, J = 7.1 Hz, 2H), 3.64
(s, 3H), 2.69 — 2.62 (m, 1H), 1.96 (dd, J=17.5, 10.5 Hz, 1H), 1.16 (t, J = 7.1 Hz, 3H); "H NMR
(300 MHz, CDCl;, trans isomer): 6 7.56 (s, 1H), 7.28 — 7.23 (m, 1H), 7.13 (dd, J = 13.6, 6.6
Hz, 1H), 7.05 — 6.81 (m, 5H), 5.15 (s, 1H), 4.15 (q, /= 7.1 Hz, 1H), 3.64 (s, 3H), 3.46 (t, J=7.3
Hz, 1H), 2.61 (d, J = 4.7 Hz, 1H), 1.24 (m, 1H), 1.22 (t, J= 7.1 Hz, 3H); "’F NMR (282 MHz,
CDCly): & -114.71 (cis), -115.70 (trans); *C NMR (75 MHz, CDCl;, cis isomer): § 172.11,
163.97, 160.71, 153.42, 134.15 (d, J = 3.63 Hz), 128.66 (d, J = 8.4 Hz), 128.45, 123.47, 123.23,
115.44, 115.16, 114.63, 65.73, 60.75, 52.70, 41.04, 34.11, 29.71, 14.16; *C NMR (75 MHz,
CDCl3, trans isomer): o 171.63, 163.97, 160.71, 153.42, 134.15 (d, J = 3.63 Hz), 131.65,
128.66 (d, J = 8.4 Hz), 127.03, 124.85, 115.60, 115.32, 115.08, 61.67, 60.88, 50.20, 40.90,
35.71, 29.67, 14.24; IR (neat, cm™): 2956, 2930, 2855, 1705, 1602, 1509, 1483, 1441, 1378,
1309, 1269, 1220, 1176, 1158, 1096, 1054, 1019, 824, 748; HRMS (ESI): exact m/z calculated
for CH2 FNO,4 (M+H)": 358.1449; Found: 358.1458 (M+H)".

Methyl 3-(2-ethoxy-2-oxoethyl)-2-(4-(trifluoromethyl)phenyl)indoline-1-carboxylate (8g):

Et0,C Following GP-2, 8¢ was prepared from 7g (0.243 g, 0.5 mmol, 1.00 equiv),
CFs [Ir(ppy)2(dtb-bpy)|PFs (1.37 mg, 0.003 equiv, 0.3 mol %) and DIPEA (0.191

COMe

mL, 1.1 mmol, 2.2 equiv) in MeCN (1.5 mL). Purification of the crude product

by column chromatography (silica gel, hexanes—EtOAc, 9:1, R, = 0.37) afforded 8g as a white
solid (0.142 g, cis / trans = 77:23, 70% yield); Mp 49-51 °C (decomposed).
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"H NMR (300 MHz, CDCls, cis isomer): & 7.83 (bs, 1H), 7.46 (dd, J = 14.2, 8.1 Hz, 1H), 7.34
—7.22 (m, 2H), 7.10 (d, J = 8.0 Hz, 2H), 7.06 — 6.95 (m, 2H), 5.66 (d, J = 9.7 Hz, 1H), 4.27 (td,
J=10.2,4.7 Hz, 1H), 4.03 (q, /= 7.1 Hz, 2H), 3.64 (s, 3H), 2.69 — 2.58 (m, 1H), 2.00 — 1.85 (m,
1H), 1.15 (t, /= 7.1, Hz, 3H); '"H NMR (300 MHz, CDCl3, trans isomer): 6 7.59 (s, 1H), 7.57 —
7.47 (m, 1H), 7.39 — 7.22 (m, 2H), 7.16 (d, J = 4.7 Hz, 2H), 7.02 — 6.96 (m, 2H), 5.24 (s, 1H),
4.16 (q,J=17.1 Hz, 2H), 3.95 (s, 1H), 3.64 (s, 3H), 3.52 - 3.41 (m, 1H), 2.61 (d, /=4.8 Hz, 1H),
1.23 (t,J = 7.1 Hz, 1H); F NMR (282 MHz, CDCl;): & -63.01 (trans), -63.09 (cis); *C NMR
(75 MHz, CDCl3, cis isomer): 6 171.97, 153.33, 142.35, 130.34, 129.91, 128.61, 127.44, 125.38
(q, J=3.8 Hz), 123.85 (q, J = 273.42 Hz), 123.63, 123.50, 123.40, 114.67, 65.91, 60.83, 52.81,
41.00, 34.17, 29.72, 14.07; IR (neat, cm™): 2957, 2930, 2855, 1709, 1619, 1600, 1484, 1442,
1379, 1322, 1274, 1255, 1163, 1110, 1064, 1017, 839, 818, 748,664; HRMS (ESI): exact m/z
calculated for CyH,FsNO, (M+H)': 408.1417; Found: 408.1428 (M+H)".

Methyl 3-(2-ethoxy-2-oxoethyl)-2-(4-(trifluoromethyl)phenyl)indoline-1-carboxylate (8h):

Et0,C Following GP-2, 8h was prepared from 7h (0.232 g, 0.5 mmol, 1.00 equiv),
s/ [Ir(ppy)2(dtb-bpy)|PFs (1.37 mg, 0.003 equiv, 0.3 mol %) and DIPEA (0.191
N
coame mL, 1.1 mmol, 2.2 equiv) in MeCN (1.5 mL). Purification of the crude product

by column chromatography (silica gel, hexanes—EtOAc, 9:1, Ry = 0.53) afforded 8h as a white
solid (0.171 g, cis / trans = 75:25, 89% yield); Mp 65-67 °C (decomposed).

"H NMR (300 MHz, CDCl;, cis isomer): 5 7.81 (bs, 1H), 7.17 — 7.08 (m, 2H), 7.07 — 6.96 (m,
3H), 6.87 (d, J = 8.3 Hz, 2H), 5.55 (d, /= 9.6 Hz, 1H), 4.26 — 4.17 (m, 1H), 4.05 (q, J= 7.1 Hz,
2H), 3.64 (s, 3H), 2.67 — 2.59 (m, 1H), 2.39 (s, 3H), 2.01 (dd, /= 17.5, 10.2 Hz, 1H), 1.17 (t, J =
7.1 Hz, 3H); '"H NMR (300 MHz, CDCl3, trans isomer): 6 7.28 — 7.18 (m, 1H), 7.17 — 7.07 (m,
3H), 7.07 — 6.92 (m, 4H), 5.13 (s, 1H), 4.15 (q, J = 7.1 Hz, 2H), 3.64 (s, 3H), 3.45 (dd, /= 16.9,
10.2 Hz, 1H), 2.57 (d, J = 4.9 Hz, 1H), 2.42 (s, 3H), 1.26 (dd, J=9.4, 4.9 Hz, 1H), 1.21 (t, J =
7.1 Hz, 2H); *C NMR (75 MHz, CDCl;, cis isomer): & 172.20, 153.46, 138.05, 135.03, 128.37,
127.46, 126.83, 126.25, 125.88, 123.43, 123.14, 114.58, 66.05, 60.73, 52.70, 41.08, 34.13,
15.58, 14.18; BC NMR (75 MHz, CDCl;, trans isomer): 6 171.45, 150.95, 137.36, 134.35,
128.59, 127.40, 126.77, 126.36, 126.30, 123.37, 122.73, 115.06, 66.52, 60.86, 52.77, 40.95,
29.71, 15.85, 14.25; IR (neat, cm™): 2975, 2955, 2922, 1707, 1599, 1483, 1459, 1438, 1378,
1349, 1309, 1270, 1246, 1181, 1157, 1136, 1090, 1053, 1018, 968, 928, 839, 806, 745, 680;
HRMS (ESI): exact m/z calculated for CyHyyNO4S (M+H)": 386.1421; Found: 386.1424
(M+H)".
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Methyl 2-(2-bromophenyl)-3-(2-ethoxy-2-oxoethyl)indoline-1-carboxylate (8i):

E10,C Following GP-2, 8i was prepared from 7i (0.249 g, 0.5 mmol, 1.00 equiv),

Br,

O () | Ur(ppy)2(dtb-bpy)|PFs (1.37 mg, 0.003 equiv, 0.3 mol %) and DIPEA (0.191 mL,
N
Soave 1.1 mmol, 2.2 equiv) in MeCN (1.5 mL). Purification of the crude product by

column chromatography (silica gel, hexanes—EtOAc, 9:1, R,= 0.30) afforded 8i as a pale yellow
syrup (0.167 g, cis / trans = 79:21, 80% yield).

"H NMR (300 MHz, CDCl;, cis isomer): 5 7.83 (bs, 1H), 7.28 — 7.12 (m, 4H), 7.03 — 6.91 (m,
3H), 5.59 (d, J=9.7 Hz, 1H), 4.33 — 4.19 (m, 1H), 4.04 (q, /= 7.1 Hz, 2H), 3.63 (s, 3H), 2.63 —
2.53 (m, 1H), 1.97 (dd, J = 17.5, 10.2 Hz, 1H), 1.15 (t, J = 7.1 Hz, 3H); '"H NMR (300 MHz,
CDCls, trans isomer): 6 7.47 (m, 1H), 7.28 — 7.12 (m, 4H), 7.03 — 6.91 (m, 3H), 4.70 (s, 1H),
4.15 (q, J= 7.1 Hz, 1H), 3.63 (s, 3H), 3.54 — 3.45 (m, 1H), 2.66 — 2.61 (m, 1H), 1.27 — 1.22 (m,
1H), 1.21 (t, J = 7.1 Hz, 3H); ®C NMR (75 MHz, CDCl, cis isomer): § 172.23, 153.51,
138.25, 128.63, 128.38, 127.92, 127.45, 126.93, 125.29, 123.98, 123.42, 123.11, 114.56, 66.40,
60.67, 52.65, 41.00, 34.20, 14.16; *C NMR (75 MHz, CDCls, trans isomer): 5 171.58, 152.96,
138.14, 131.98, 130.39, 128.87, 128.08, 128.04, 127.33, 124.53, 123.97, 123.34, 115.05, 66.44,
60.83, 52.77, 41.00, 29.70, 14.24; IR (neat, cm™): 2958, 2922, 2851, 1708, 1596, 1575, 1482,
1439, 1378, 1334, 1307, 1269, 1252, 1176, 1136, 1080, 1053, 1021, 933, 793, 766, 749, 757;
HRMS (ESI): exact m/z calculated for Ca0HyBrNO, (M+H)": 418.0621; Found: 418.0624
(M+H)".

Methyl 2-(3-chlorophenyl)-3-(2-ethoxy-2-oxoethyl)indoline-1-carboxylate (8j):

E10,C Following GP-2, 8j was prepared from 7j (0.226 g, 0.5 mmol, 1.00 equiv),

Cl
[Ir(ppy)2(dtb-bpy)|PFs (1.37 mg, 0.003 equiv, 0.3 mol %) and DIPEA (0.191 mL,
N
cogme 1.1 mmol, 2.2 equiv) in MeCN (1.5 mL). Purification of the crude product by

column chromatography (silica gel, hexanes—EtOAc, 9:1, Ry= 0.33) afforded 8j as a white solid
(0.147 g, cis / trans = 75:25, 79% yield).

"H NMR (300 MHz, CDCl;, cis isomer): & 7.83 (s, 1H), 7.29 — 7.18 (m, 2H), 7.20 — 7.14 (m,
1H), 7.10 (dd, J = 10.1, 5.4 Hz, 1H), 7.02 — 6.95 (m, 2H), 6.83 (d, /= 7.4 Hz, 1H), 5.56 (d, J =
9.6 Hz, 1H), 4.30 —4.21 (m, 1H), 4.11 — 4.03 (q, J = 7.1 Hz, 2H), 3.65 (s, 3H), 2.66 (dd, J=9.1,
3.3 Hz, 1H), 1.94 (dd, J = 17.5, 10.6 Hz, 1H), 1.18 (t, J = 7.1 Hz, 3H); "H NMR (300 MHz,
CDCl;, trans isomer): 6 7.75 (s, 1H), 7.30 — 7.17 (m, 3H), 7.14 — 7.04 (m, 2H), 7.04 — 6.92 (m,
2H), 5.15 (s, 1H), 4.21 —4.12 (q, J = 7.1 Hz, 2H), 3.65 (s, 3H), 3.48 (t, /= 7.3 Hz, 1H), 2.63 (dd,
J=9.0,2.7 Hz, 1H), 1.25 (dd, J = 7.1, 5.4 Hz, 1H), 1.25 — 1.21 (t, J = 7.1 Hz, 3H); “C NMR
(75 MHz, CDCl3, cis isomer): o 172.13, 153.36, 140.43, 134.25, 129.99, 129.79, 128.54,
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128.16, 127.68, 127.26, 125.56, 124.94, 123.32, 114.65, 65.92, 60.91, 52.80, 41.08, 34.16,
14.17.

The obtained data is in accordance with literature data.’

6. General procedure (GP-3) for aromatization and deprotection of indolines:

CO,E DDQ ( 2 equiv) CO,Et
Toluene, 120°C, 10 h
Ar Microwave irradiation N Ar
N
N\ H
CO,Me then
s n-BuyNF, THF, rt, 24 h 9

A solution of indoline 8 (2 mmol, 1.0 equiv) and DDQ (4 mmol, 2.0 equiv) in toluene (15 mL)
was placed in a sealed vessel in a microwave and irradiated at 120 °C for 10 h. After completion
of the reaction, the solvent was removed and the residue was washed with saturated NaHCOs (15
mL) solution, and extracted with CH,Cl, (3 x 20 mL). The combined organic phases were dried
over Na,SOy, filtered, and concentrated in vacuo. The crude product was dissolved in THF (20
mL) and treated with BusNF (10 mmol, 5 equiv) for 24 h at room temperature. After complete
conversion of the starting material, the reaction mixture was concentrated in vacuo. Purification
of the crude product by column chromatography (silica gel, hexanes—EtOAc) afforded 9 as a

pure compound.

Ethyl 2-(2-phenyl-1H-indol-3-yl)acetate (9a):
EtOL Following GP-3, 9a was prepared from 8a (0.678 g, 2.0 mmol, 1.00 equiv).
Purification of the crude product by column chromatography (silica gel, hexanes—
EtOAc, 9:1, Ry=0.35) afforded 8a as a pale yellow oil (0.335 g, 60% yield).
"H NMR (300 MHz, CDCl;): § 8.18 (bs, 1H), 7.72 — 7.64 (m, 3H), 7.53 — 7.44 (m, 2H), 7.44 —
7.34 (m, 2H), 7.27 — 7.12 (m, 2H), 4.19 (q, J = 7.1 Hz, 2H), 3.85 (s, 2H), 1.27 (t, J = 7.1 Hz,

3H); "C NMR (75 MHz, CDCLy): & 172.29, 136.19, 135.75, 132.43, 129.07, 128.97, 128.28,
128.08, 122.57, 120.05, 119.38, 110.88, 105.76, 60.91, 31.21, 14.26.

The obtained data is in accordance with literature data.’

Ethyl 2-(2-(o-tolyl)-1H-indol-3-yl)acetate (9b):
EtO:C Following GP-3, 9b was prepared from 8b (0.706 g, 2.0 mmol, 1.00 equiv).
Purification of the crude product by column chromatography (silica gel, hexanes—
: EtOAc, 9:1, Ry=0.36) afforded 9b as a pale yellow oil (0.369 g, 63% yield).

'H NMR (300 MHz, CDCls): § 8.10 (bs, 1H), 7.69 (dd, J = 11.5, 4.3 Hz, 1H), 7.46 — 7.15 (m,
7H), 4.10 (q, J = 7.1 Hz, 2H), 3.64 (s, 2H), 2.27 (s, 3H), 1.25 — 1.18 (t, J= 7.1 Hz, 3H);
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BC NMR (75 MHz, CDCl): § 172.12, 137.91, 136.04, 135.61, 131.81, 131.22, 130.36, 128.88,
128.17, 125.72, 122.14, 119.82, 119.20, 110.87, 106.53, 60.71, 31.01, 20.07, 14.23; IR (neat,
em™): 3355; 2978, 2925, 1717, 1486, 1456, 1367, 1306, 1265, 1238, 1175, 1155, 1110, 1026,
943, 740, 693; HRMS (ESI): exact m/z calculated for C;oH;)NO4 (M+H)+: 293.1410 Found:
293.1417 (M+H)".

7. Reduction of indole esters with LiAIH,:

2-(2-phenyl-1H-indol-3-yl)ethan-1-ol (10):
PH} To a stirred suspension of LiAlH4 (0.040 g, 1.04 mmol) in dry THF (4 mL) was

Q >— | added 9a (0.200 g, 0.716 mmol) slowly at 0 °C. The resulting solution was stirred
N

H

at room temperature for 10 h. The reaction mixture was quenched by using wet
Na;SO4 and diluted with EtOAc (20 mL), filtered through pad of celite and concentrated under
reduced pressure to give crude alcohol 10. Purification of the crude product by column
chromatography (silica gel, hexanes—EtOAc, 9:1, R,= 0.13) afforded 10 as a pale yellow solid
(0.206 g, 84% yield).
"H NMR (300 MHz, CDCl;): & 8.20 (bs, 1H), 7.68 — 7.56 (m, 3H), 7.51 — 7.41 (m, 2H), 7.41 —
7.32 (m, 2H), 7.17 (m, 2H), 3.95 (t, J = 6.7 Hz, 2H), 3.16 (t, J = 6.7 Hz, 2H); C NMR (75
MHz, CDCl3): 6 13592, 132.87, 129.18, 128.95, 128.18, 127.90, 122.49, 119.84, 119.16,
110.96, 108.86, 63.01, 28.06.

The obtained data is in accordance with literature data.’
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3. C. Liu, W. Zhang, L.-X. Dai and S.-L. You, Org. Lett. 2012, 14, 4525-4527.

S17



9. NMR spectra
'H-NMR: 7a

£9€ —

~
Y
~N
J

CO,Et

N

60
Fer

17°e
ore

890
60

0.0

0.5

3.5 3.0 2.5 2.0 1.5 1.0

4.0

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5
f1 (ppm)

9.5

Ta

BC.NMR

TP —

STES~
65vS —

0829 —

YEITT —

MN.E
%.5
NN.wNﬁ
05'82T
80621 /f
6621

TH0ET \
81°€€T \
S8'9€T \
67'8€T \
TP 0bT

86'SST —

89791 —

CO,Et

N

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

200

S18



"H-NMR: 7b

wn
vor %
LTT~E

9€'T \‘
6T

€07 —
P —

Br

EtO,C

Fevo
o

Fet

Frzo
Fooz

-

Feoss
Tv.N

L0
6'0

0.0

0.5

3.5 3.0 2.5 2.0 1.5 1.0

4.0

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5
f1 (ppm)

9.5

7b

BC.NMR

YTy —

61°61T —

09'TS —
LTes—

L9 —

8r9L
(A
e/

Br

EtO,C

9T'9TT —

66'SCT
9L
£V LTT
65°LTT

mmNNH~
ST'8CT \
+8'6CT
0v'0ET
9Y"0ET
8Y'EET
LSVET
8L9€T
60°8€T
YTopT

78'5ST —

99791 —

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

200

S19



"H.NMR: 7¢

wn
vor /
LTT~&

w1 —F
SE'T \
LET

0T~
we
fxard >

9eE~

B

484
9Tt
8Ty H/
(XIS

29>
99 \
wUv \\‘

9UY

89
589
90°L
60°L
9L
8TL
8TL
€L
€L
€L
€€,

SE'L
SE'L
LEL

8LL—

;o

Br

EtO,C

590
oo

950
09

0.0

0.5

3.5 3.0 2.5 2.0 1.5 1.0

4.0

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5
f1 (ppm)

9.5

Tc

BC.NMR

8T'HbT —

Y1 —

LTES
Tes

S6'€S —7
bS'PS \
8E°09 ~_
€179~
€29

08'9L
€CLL
EvLL
S9'LL

g5ty

6£'9TT
b1°LeT
87'8TT
ST'6CT /
£'6CT
L8'6CT
6€°0ET
mﬁ.mmﬁ*
8T'HET
TL9ET
08'LET
€6'LET
6C'8ET
9°0bT

6'GST
T0'9ST >
¥9'29T —

60°TLT —

Br

EtO,C

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

200

S20



'"H-NMR: 7d

60—

102
vO'L
80°L
(A
9L
0€L
w€L
€L
V'L
se'L
SE'L
SE'L
9L
LEL
69°L~_
8LL~
8L

Br

EtO,C

0.0

0.5

3.5 3.0 2.5 2.0 1.5 1.0

4.0

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5
f1 (ppm)

BC.NMR

9.5

7d

0THyT —

LTI —

0T'ES ~
TEPS—

SLT9—
89°9L U

oT’LL—F
€S°LL s

8T°9TT —

81°£TT
18T /
06T /
LT'6CT
06'6CT

r'0ET
£TEET N
08'€ET
9b'LET
67°8€T \\‘
9v'0pT

£€6'SST —

99°79T —

Br

EtO,C

|

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

200

S21



"H-.NMR: 7e

8T'T

LET—F
6€°T 7

)
Xyl

~

/).

Br

EtO,C

=

Fooz
Fot

Fevz
87
154

M\ﬁm.ﬁ

0.0

0.5

3.5 3.0 2.5 2.0 1.5 1.0

4.0

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5
f1 (ppm)

BC.NMR

9.5

Te

€Yl —

wreE—
0S'vE—

0T°eS~
8TYS

SLT9—

899L
oT'LL V
wSLL a

9T°9TT —

9T'sTT
£€e'seT /
06'9¢T

81°£TT —=
vE8CT

_F
mm.wwﬁ\\‘
88'6C1
£¥°0ET
9T'EET
mm.mmﬁx\
vaﬂ\
€9°0pT

79'0ST —

£€6'5ST —

59791 —

Br
O
|

Et0,C

I

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

200

S22



'"H-.NMR: 7f

Br

Et0,C

2
&

I

E

6T
8°0
8T
8T

90
6°0

0.0

0.5

3.5 3.0 2.5 2.0 1.5 1.0

4.0

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5
f1 (ppm)

9.5

7t

BC.NMR

80T
{4948 v

YTES
LE'ES W
18'€S

STT9~_
18779

9L9L~
61LL—
1907

Br

EtO,C

b0'STT
1T°sT1
£E°STT
6°STT

SE9TT
vELTT
£€°8¢T /
TO'0ET /
8V 0ET ~
T8°0ET
6°0€T
LTTET
bLTET
6L7TET
PTEET
9THET
£1°8€T
STovT

6'SST —
TL09T ~

857791 —
86'€9T

J—

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

200

S23



YF_.NMR: 7f

-114.76
--115.25

T T T T T T T T T T T 1
-10 -20 -30 -40 -50 -60 -70 -80 90 -100  -110 -120 -130 -140 -150 -160 -170  -180 -190  -20i
f1 (ppm)

S24



'H-NMR: 7g

0e't
TET V
se1/

9e—

vy
9Ty W
[X44
8Tt \
€y

LUy —

Y0'L
902
vT LA
vT LA
9T/
o'
[ I
zeL
€672
e —
et
seL
s
mnn;ﬂ
gL

b2
052
veL
orL
6L2-

=

Br

EtO,C

CF3

0.0

0.5

3.5 3.0 2.5 2.0 1.5 1.0

4.0

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5
f1 (ppm)

BC.NMR

9.5

Tg

90'vT —

SEES~_
STHS "

879 —

oL
7N
st/

e

0b'STT
SH'STT
8v°LTT

ZE6CT
TT°0€T V
ss0e1

L6°LET ~_
PTOPT ~_
16051~

CF3

Br

EtO,C

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

200

S25



PF-NMR: 7g

g
EtO,C._ . Br
j\/\CL
0”0 CF,
|
T T T T T T T T T T T T T T T T T T T T 1
0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -201

f1 (ppm)

S26



100 90 80 70 60 50 40 30 20 10

f1 (ppm)

S27

110

120

130

'"H-NMR: 7h

st}
K=}
0TbT ~ 4 J— o
09'5T — —_—=
- o
't F 2 E
be H/
TS ~ ——= 860
€17 —_— Tsoe
se'T \ L
£
o
20— - F e
€T~ 67 | 1
st €0 F e
YTES ~ t 3 3
ETbS — —— —
o
L2 1 3
€879 — E — - =
1
1€~ ©
Sk e s 1
Ty - pri— 3 E
8eh 3 o
67 \ Feeo ©
€Y .
g% — Tooz W
_.J
9%~ F <
190~ 61
oy — B T
2 o8
i =
P = @ o
€0°L " __ L,
902 Lo
602
A2 MA ©
o1z - beoTT -3
122 m Oo— o 0v'921 1]
€22 = © oL/9T1
9¢° — 8z'L21
62 Q (@] 09°L21
o' N n 5e'821 — W
[ Q © 29621
[ w 86621
€€ 95°0ET
veL ML = brEeT — —
sk — _= BRI N 95°€€T -
sesE == To s 60°8€T &
9c's ~§ - = . T7'8€1
el um — - Bre g 8E°0b1 3
8eL S
MMM N — - 90
gz N = 6'0 . ¥6'SST — ——
[
09291 — ——
L
[~
< -
-~
3 W
[ o
O
o
—

180 170 160 150 140

190

200



"H-.NMR: 7i

66T
W V
g1/

0Lre—

s
~
)

A ] J

Br

Froz
11
8T
T

6°0
9'0

0.5

3.5 3.0 2.5 2.0 1.5 1.0

4.0

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5
f1 (ppm)

10.0

7i

BC.NMR

STHT —

0b'ES~_
89'€5 "

€879 —

£9°9L
oT'LL V

wsLL s

0£'9TT —
6T°HCT
f4 A4y /
SS°LTT
0C'8Z1
L6621 ~E
68'621 -7
TH0ET \
LTTET
€621
LT'EET
£0'9€T
L08€T

26'SST—

€4'79T —

Br

Et0,C

Br

A

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

200

S28



'H-NMR: 7j

o1
671>
w1/

@
&
~
y)
YT

Br

EtO,C

Cl

0.0

0.5

3.5 3.0 2.5 2.0 1.5 1.0

4.0

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5
f1 (ppm)
13
C-NMR

10.0

7j

6T vT —

TEES~L
L0vS "

98'29 —

RN
69°LL v

9p'9TT —
61°L2T
£v /21
60421
'8zt
12821
voeet /f
9621
64°6CT
£0°0€T
G5 0ET
SoEeT
[TbET
S6L€T
8887
TZ0vT

06'SST —

05791 —

Br

EtO,C

Cl

A

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

200

S29



"H-.NMR: 7k

671
T
ver/

w9e—

wr

STy V
Y7
0y \

6Ly —

€0°L
90°L
9T'L
0L
[AA
[AA
€€°L
YeL
SE€L
SE'L
9€'L
LE'L
L~
oLL~"

908 ~_
808"

NO,

Br

EtO,C

Fere

Tm

Fooz

2.0 1.5 1.0

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5
f1 (ppm)

8.0

9.0 8.5
BC.NMR

9.5

7k

YT —

TSES~_
€6'€S "

86'C9 —

LL9L
0T'LL V
w9LL 7

§9°9TT —

vLETT

89'221

Te'8er /
78621 "
T20ET -
99061/
b6'TET

68'LET
v0'0pT
YT HbT —
Sb'LbT~_

66'SST —

SPT9T —

NO,

Br

EtO,C

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

200

S30



'"H.NMR: 8a

L85G~

Elwa
9T’L
JAYA
8T'L
61°L
61°L
0TL
1L

v8'L—

EtO,C

6'C
A

HBie0

0.0

0.5

3.5 3.0 2.5 2.0 1.5 1.0

4.0

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5
f1 (ppm)

9.5

8a

BC.NMR

9THT
jza4s v

0Tve—

8T’ Th —

§9'2s —

£9'09
$8'09 >

0v'99 —

99,
7AN
g

9SPIT —

e
Nv.mﬁ/
67°SCT /

£6'9CT
9b'LTT V

26°LTT
6€°8CT
€9°'8C1T

9T'8ET —

LT —

T1S°€ST—

€CUT—

Et0,C

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

200

S31



'"H-NMR: 8b

T
€11
91’1
8T'T
0T'T
T

€TTF
A

8T

85
81T
0z
€T

Sb'T
9T H/
057~\L

[AxEa
0T~

wef
SLT
8T

15°€
£5°€
£5°€
§§°€
95°€ 7
99°€ \
69'€

16 /F

EtO,C

0.0

0.5

3.5 3.0 2.5 2.0 1.5 1.0

4.0

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5
f1 (ppm)

9.5

8b

BC.NMR

60'vT
9T'HT >

LE'6T
6v°6T >

0T'SE —

0 —
517
10°9h ~—

£€9°CS
wes >

09'09
8209 F
6€'T9

9059

89
STLL AN
(9L s

TOPTIT ~
foety
9T'E€TT
89°€TT
TTver —
06'SCT
€291
05'9¢T
se'Ler
LTAVA4)
87'8CT
69'8¢T
6t'0€T
£9'0€T
¥8'9€T

ww.mmﬁ
T9°€ST v

STTLT ~_
60°°LT

CO,Me

EtO,C

)

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

200

S32



T T

EtO,C

97’8,
X L0°L

€5°€
Verer

Ly'9
wﬂ 6T°€
T
F-e82

LT
Fees

17T

18°S
Wco.m
¥9'C

Foot

Feve

Foct

R 269
Feeo

F6E'T
6Lt
Wﬁn.o

%MN.N

0.0

0.5

3.5 3.0 2.5 2.0 1.5 1.0

4.0

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5
f1 (ppm)

9.5

8c

BC.NMR

£THT~_
0681

£0'T2
4 W
6£°TC
bL6T—
STYE—

66'0p ~_
9T~

€976 —
8€°09
£€9°09 W
S£°09
1719 7

€99 —
1089 —

18°9L
voLL
bo'LL
99°LL

95bTT
0'sT1 W
ghedt
oz€et W
speet
(821

SS'8CT ~
€9'62T "

9LLET

0T'8€T >
oN.mm.ﬁN
ww.wﬂ\\
ANAE\\

L4y

8G°€ST
+8'€ST v

TLT ~C
SETUT

Et0,C

“_Jl |

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

200

S33



'"H-NMR: 8d

€1t
b1
ar
617
wt
1%
vTT N
9T'1
811
66'T
10T
Y07~
vz
TS
VST
ss7-¢
657
097
19T
97
v9z

8~
156
057
20
0
b0
90
0%
60
60
8T
0z
12h

Prs—

€55~
155~

89
89
$6'9
169
002
0L
€0°L
90°L
80°L
(Uwa
PUL-E
wL—F¢

YL
STL
9TL
9L

wL—

0.0

0.5

1.0

1.5

2.0

3.0 2.5

3.5

4.0

5.5 5.0 4.5
f1 (ppm)

6.0

EtO,C

6.5

7.0

7.5

e

8.0

8.5
: 8d

9.0

9.5

BC.NMR

LTPT —

LTI —

61°vE —

10Ty —

5978 —

9909 —

€099 —

€992
90°LL AN
8v'LL a

9SPIT —

b0'ECT
0p'€CT V
28921
87871
L0621
62°6CT
61°5€T —
2561 —

PS'EST —

8T'TUT —

10

20

30

40

50

60

70

90 80

100
f1 (ppm)

EtO,C
120 110
S34

I J

180 170 160 150 140 130

190

200



"H-NMR: 8e

498
ST'T
1T
6T°T
1T

T
YT
YT
9T
et
66T
20T V
soz/

€8T
$S'T /
857\

097
197
97
bgES
26°€ 1
00 4
10t o
20t
0t |
[0
80°%
60
0T —
e
€14
o1t
8T
oz
wy g

(144

or's —
S5'S~

894
969
96'9
169
16'9
669
80°L
602
bI'L
AR
TTLA
LA
€L

YL
YL
9L

8LL—

N

-

a

Et0,C

£€9'C
Z, ot
6v'C

F o

Wow.ﬁ

6b°0
S6'C
970

L8'T
[4-u

o

Feco

T

T

4.0

0.0

0.5

3.0 2.5 2.0 1.5 1.0

3.5

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5
f1 (ppm)

10.0

8e

BC.NMR

LT'pT
STvT v.

€162
0e'TE /
Le1€
90°€€ —
STbE
LY'vE
AT TP~
Ty

$9'7s —

85°09

18°09 >
6199 —
$9°9L \

LOLL—F
6v°LL s

09'$TT~_
60'STT~~

€0'€CT
LTeet W
LE°€TT
S6'bCT
61°SCT
6v°SCT
09'92T
T4k 14)
§5'8¢T
ETET
T0'SET \
61°6ET

LT0ST ~
£9°05T~"
95°€ST ~~

9S'TLT ~
EETUT

EtO,C

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

200

S35



'"H-.NMR: 8f

PT°T
91’1
8T'T
8T'T
o't

7T
wn
YT
fxas
6T'T

w67
S6°T~\-
86'T -7
10T
09T
19'C
£€9°C
9T
99T
19T

Ly'E—
EBET
0% /
€0 H/
S0b X
80y /&
1494
Ela4
JAS4
8T’
0Ty
wh

ST'S—

155~
9357
599
88'9
069
169
269
£6'9
v6'9
969
86'9
669

669
10°L \w
102
we
YL
STL

wL—

EtO,C

0.0

0.5

3.5 3.0 2.5 2.0 1.5 1.0

4.0

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5
f1 (ppm)

10.0

8f

BC.NMR

9T'vT
PP >

wer—

TTpe—

PO TP —

0£78 —

S£°09
8809 >

€469 —

€992
S0°ZL AN
8v'LL a

£9'bTT
9T'STT
ZeSTT
bp'STT
09'STT

£TETT
L' ETT >
SH'8CT
09°8¢T W.
18T
ST'HET —

TrEST —

T£°09T —
£6'€9T —

e —

EtO,C

WM AN

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

200

S36



YF_.NMR: 8f

g8
34
§/
EtO,C
N
\
CO,Me
A
T T T T T T T T T T T T T T T T T T T T 1
0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -201

f1 (ppm)

S37



'H-NMR: 8g

498
PT'T
1T
11—
[xas
9T'T
9T'T
68'T
6T~

AR
86'T

09T
(444
9T
9T
99'C
19T

k3
w0y
vO'v
L0y —
STy -7
JAR4
wy

EtO,C

Foco
Frov

T£5°0
ST
90
€0

0.0

0.5

3.5 3.0 2.5 2.0 1.5 1.0

4.0

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5
f1 (ppm)

10.0

8g

BC.NMR

L0'bT
£THT >

wer—
LTpE—
00Ty —
1875 —

€809
96'09 >

1659 —

£9°9L
S0°LL
STLL
LyLL

x4y
19821
16'6CT

SETWT —

€E'EST —

L6'TLT —

EtO,C

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

200

S38



PF-NMR: 8g

33
88
EtO,C
N
\
CO,Me
T T T T T T T T T T T T T T T T T T T T 1
0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -201

f1 (ppm)

S39



'"H-NMR: 8h

ST'T
LT'T
6T'T
0T
1T
wT
sTT

96°'T
007 V
w0T—~
sz
6E°C
we——
897 —
9t
+9°C

o€
vLE
SLe
£€6'€
w0y
0’y
90y
60’y
1T
Py —
Elnd
8Tt
(a4
Ty
(x4 4
STy

€S —

PSS~
155~

989
689
169
86'9
86'9
00°Z
00°Z
[{A
S0°L
(UwA
s
€L
wL
YL

0.0

0.5

1.0

1.5

2.0

EtO,C

3.0 2.5

3.5

4.0

5.0 4.5
f1 (ppm)

5.5

6.0

6.5

7.0

7.5

8.0

8.5

9.0

9.5

'"H-NMR: 8h

10.0

8TvT
STPT
8G°ST
S8'ST

wer—

ET'vE —

80Ty —

0L78—

€£°09
98'09 >

5099 —

$9°9L
90°LL
9TLL
8v'LL

8S'PIT —

143748
£V'ETT
ST9TT
£8'9CT 2
9 LTT \
LE'8TT
€0°SET —
S0'8ET —

9P EST —

YSTLT ~_
0T

10

20

30

40

50

60

70

100 90 80

f1 (ppm)

EtO,C
180 170 160 150 140 130 120 110
S40

190

all

200



8i

"H.NMR

€17
ST'TH
81T
67T
ras
T
€27
vTT
€6°T
96T
66T
207
S5'T
15T
197
1974
792
€97
597
£9°€
0L'e
81
6¢ |
10
10
[
€0y
£0°p
S0°p
90°
L0
80°
80'
T
1Th —
(4R
9Tt
61
6%
14
v
vTv
9Tt

Ty
Lr's v
L5
055\
169

T

o

Et0,C

e
T

Fse0

Fret

o

Fese

0.0

0.5

3.5 3.0 2.5 2.0 1.5 1.0

4.0

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5
f1 (ppm)

10.0

8i

BC.NMR

9TvT —

wet—

0Tve—

00Ty —

§9CS —

£9'09
£8°09 >

099 —

59'9L
L0°LL V
6v'LL a

it

et
£6°9CT
9°LTT %

'L
Se'8eT
8€°8CT W
£9°8CT

STBET —

1S°€ST —

€T —

Et0,C

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

200

S41



'H-NMR: 8j

91’1
91’1
8T'T
0T'T

1T
€T
STT
9T

06'T
€67~
96'T 1
66'T

5T
19'C
(44
9T
59T
9T

837
b6°€ |
£0b
H0'b
90
90t L
80b
60|
oL
b —
ey /f
STy
vy
0y
17t
€Ty g
sty
STS—

SS'S~
%557
66'9

002
00
1024
80°L
o1
€14
STLA
912
s |
AR

-

61 LF
6T°L
0r'L

weL

€L —

/

|

I

EtO,C

1€
8'C

0.0

0.5

3.5 3.0 2.5 2.0 1.5 1.0

4.0

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5
f1 (ppm)

10.0

8

BC.NMR

LTPT —

wet—

9T'vE —

80Ty —

0875 —

16'09 —

859 —

e

95°€2T
LS'STT
L /
91°82T /

5821 ~&
6L'6CT
66'6CT
STYET -

£V0bT —

E1'2UT —

EtO,C

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

200

S42



'"H.NMR: 9a

7 “zT

EtO,C

Hee

Froz

Faso

0.0

0.5

3.5 3.0 2.5 2.0 1.5 1.0

4.0

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5
f1 (ppm)

9.5

9a

BC.NMR

9THT —

177e—

1609 —

9£4°S0T —

88°0TT —

8€'6TT
50°0¢T /
yAuaa) N
61°GCT /
80'821
8¢'8CT
£6'821
£0°62T
EV'TET
SL°GET
6T°9ET

6CTLT —

EtO,C

"y

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

200

543



"H-NMR: 9b

LT —

=)
NS
~N
Pl
YT

/]

7 “zT

EtO,C

Fsee

J
B

0.0

0.5

3.5 3.0 2.5 2.0 1.5 1.0

4.0

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5
f1 (ppm)

9.5

9b

BC.NMR

£THT —

1007 —

107T€E—

1£09—

on.wn
L AN
SS°LL s

€5°90T —
£8'0TT —
0T'6TT
8'6TT %
145448 N
wse
L1°8CT
88'8CT V
9E'0ET ~=
I T
18'TET \
T9'GET

b0'9ET
T16°LET \\‘

U —

EtO,C

7 “zT

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

200

S44



'"H-NMR: 10

99°L

08—

OH

7 “zT

0.0

0.5

3.5 3.0 2.5 2.0 1.5 1.0

4.0

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5
f1 (ppm)

10.0

10

BC.NMR

9087 —

10°€9 —

5992
LO°LL V
6v'LL s

OH

7 “zT

Wy
o

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

200

S45



10. Crystal data: 8b

J..C5
c16 @h C15
.
c17
c14
<cis 20
A
02

Figure 2: Single-crystal X-ray crystallographic analysis of
8b.

Crystal data. C21H23NO4, M= 353.40, monoclinic, P21/c
(No. 14), a= 10.2857(2)A, b= 225658(4)A4, «c=
7.71479(14) A, B= 97.8249(18)°, a= y= 90°, V=
1773.97(6) A3, T = 123.01(10)K, Z= 4, Z'= 1, u(CuK,) =
0.742, 15306 reflections measured, 3706 unique (Rin:=
0.0331) which were used in all calculations. The final wR;
was 0.1167 (all data) and R; was 0.0422 (1> 2(I)).

Compound
Formula

Dcarc./ g cm3
p/mm-t
Formula weight
Colour

Shape
Size/mm3

T/K

Crystal system
Space group
a/A

b/A

c/A

af

B

v

V/A3

Z

7
Wavelength/A
Radiation type
('Dmin/°

('Dmax/e
Measured refl.
Independent refl.
Reflections used
Rint
Parameters
Restraints
Largest peak
Deepest hole
GooF

WR; (all data)
wWR;

R; (all data)

R;

8b
C21H23NO4
1.323

0.742
353.40
clear colourless
irregular
0.30x0.14x0.10
123.01(10)
monoclinic
P21/C
10.2857(2)
22.5658(4)
7.71479(14)
90
97.8249(18)
90
1773.97(6)
4

1

1.54184
CuK,

3.918
76.327
15306

3706

3222
0.0331

248

0

0.602

-0.278

1.034
0.1167
0.1101
0.0487
0.0422

Table S2: Fractional atomic coordinates (x104) and equivalent isotropic displacement parameters (A2x103)

for 8b. U, is defined as 1/3 of the trace of the orthogonalised Uj;.

Atom X y z Ueq
0(4) 2038.1(10) 7329.3(4) 2472.2(14)  28.1(2)
0(2) 3276.6(11) 5048.7(5) 408.5(13)  30.5(2)
0(3) 3679.0(11) 7940.0(5) 3639.7(15)  31.4(3)
0(1) 3913.0(19) 4509.9(10) 2840.1(19)  26.5(6)
N(1) 4081.2(11) 6984.5(5) 2883.9(15)  23.0(2)
C(7) 2808.4(13) 6117.5(6) 3630.0(18)  21.6(3)
C(15) 5459.3(14) 6982.9(6) 3221.3(17)  22.6(3)
C(8) 3399.3(14) 6099.6(6) 5368.2(18)  24.2(3)
C(20) 3306.9(14) 7462.3(6) 3057.8(18)  23.6(3)
C(12) 1541.8(14) 5884.5(6) 3188.7(18)  23.8(3)
C(6) 3556.6(13) 6395.2(6) 2268.5(17)  21.6(3)
C(3) 3937.9(14) 4993.7(6) 1817.9(19)  25.5(3)
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Atom X y z Ueq

C(14) 5935.6(14) 6445.4(6) 2675.8(17)  23.0(3)
C(4) 4973.4(14) 5419.5(6) 2623.4(18)  23.7(3)
c(9) 2782.3(15) 5836.9(6) 6660.8(18)  26.0(3)
c(5) 4817.7(13) 6048.8(6) 1898.4(17)  22.1(3)
C(16) 6301.2(15) 7422.4(7) 3978.6(19)  27.0(3)
c(11) 927.3(15) 5629.4(6) 4515(2) 27.7(3)
C(19) 7273.3(14) 6339.0(7) 2864.5(19)  28.6(3)
C(10) 1541.4(15) 5596.9(6) 6226.4(19)  28.6(3)
C(13) 812.5(15) 5911.0(7) 1353(2) 30.6(3)
C(17) 7646.0(15) 7308.0(7) 4152(2) 32.1(3)
C(18) 8134.5(15) 6777.9(7) 3601(2) 33.2(3)
c(21) 1125.6(16) 7803.7(7) 2589(3) 37.9(4)
C(2) 3024.9(17) 4030.4(7) 2189(2) 36.3(4)
c(1) 1657.3(18) 4166.4(8) 2492(2) 41.2(4)
0(1A) 3390(20) 4726(7) 3131(15) 31(4)

Table S3: Anisotropic displacement parameters (x10%) 8b. The anisotropic displacement factor exponent
takes the form: -272[h2a*2 x Uy;+ ... +2hka* x b* x Uyz]

Atom Uiz Uz Uss Uz Uis Uiz
0(4) 24.6(5) 20.4(5) 38.9(6) 20.4(4) 2.8(4) 41(4)
0(2) 39.4(6) 28.6(5) 23.3(5) 2.3(4) 3.7(4) 1.1(4)
0(3) 34.0(6) 21.1(5) 38.3(6) -4.5(4) 2.0(5) 1.7(4)
0(1) 29.6(9) 20.6(9) 28.6(6) 4.7(5) 0.9(6) -0.7(7)
N(1) 22.9(6) 18.7(5) 27.8(6) 0.4(4) 43(4) -0.2(4)
c(7) 23.7(6) 16.9(6) 24.6(6) 0.6(5) 5.1(5) 3.0(5)
c(15) 24.3(7) 23.3(6) 20.6(6) 3.3(5) 4.5(5) L0.1(5)
c(8) 25.6(7) 21.5(6) 25.4(7) -0.6(5) 3.3(5) 1.6(5)
C(20) 27.0(7) 20.8(6) 23.3(6) 1.9(5) 4.4(5) 1.9(5)
c(12) 24.5(7) 20.7(6) 25.9(7) 0.0(5) 2.7(5) 0.9(5)
c(6) 23.4(6) 18.2(6) 23.0(6) 0.5(5) 2.6(5) 0.8(5)
c(3) 31.2(7) 22.4(7) 23.7(6) 0.3(5) 7.0(5) 1.5(5)
c(14) 24.6(7) 23.3(6) 21.6(6) 2.3(5) 4.7(5) -0.6(5)
c(4) 26.7(7) 21.3(6) 23.6(6) 0.6(5) 5.1(5) 2.5(5)
c(9) 33.9(8) 22.4(6) 21.7(6) 0.5(5) 3.7(5) 4.1(5)
c(5) 24.1(7) 21.5(6) 21.3(6) 1.3(5) 5.1(5) 1.1(5)
c(16) 30.3(7) 24.5(7) 26.4(7) -0.5(5) 4.2(6) -2.9(5)
c(11) 27.3(7) 24.5(7) 32.2(7) 0.0(5) 7.2(6) -2.6(5)
C(19) 26.4(7) 29.1(7) 31.0(7) 2.4(6) 6.6(6) 2.3(6)
c(10) 36.6(8) 23.5(7) 27.9(7) 2.7(5) 12.4(6) -1.0(6)
c(13) 26.0(7) 35.5(8) 29.0(7) 2.3(6) -0.4(6) -3.0(6)
c(17) 28.1(8) 33.6(8) 33.6(8) 0.3(6) 0.5(6) -7.9(6)
c(18) 22.7(7) 39.2(8) 37.2(8) 4.7(7) 3.0(6) -1.0(6)
c(21) 27.4(8) 26.7(7) 58.9(10) -3.8(7) 3.3(7) 7.4(6)
c(2) 41.1(9) 29.7(8) 37.8(8) 1.0(6) 4.1(7) 0.1(7)
c(1) 40.9(9) 43.3(10) 39.4(9) 6.2(7) 4.9(7) -0.9(7)
0(1A) 41(9) 17(6) 34(6) -11(4) 5(5) 10(6)

Table S4: Bond lengths in A for 8b.

Atom Atom Length/A Atom Atom Length/A
0(4) C(20) 1.3554(18) N(D) c(6) 1.4883(16)
0(4) c(21) 1.4346(17) c(7) c(8) 1.3954(19)
0(2) c3) 1.2080(18) (7 C(12) 1.4032(19)
0(3) C(20) 1.2096(18) c(7) c(6) 1.5194(18)
o(1) c3) 1.349(2) C(15) (14 1.394(2)
o(1) c(2) 1.460(2) c(15)  C(16) 1.392(2)
N(1) C(15) 1.4059(18) c(8) c(9) 1.386(2)
N(1) C(20) 1.3579(18) c(12) ¢l 1.398(2)
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Atom Atom Length/A Atom Atom Length/A
C(12) C(13) 1.5106(19) C(9) C(10) 1.385(2)
Cc(6) C(5) 1.5735(18) C(16) C(17) 1.395(2)
C(3) C(4) 1.5045(19) C(11) C(10) 1.386(2)
C(3) 0(14) 1.368(14) C(19) C(18) 1.397(2)
C(14) C(5) 1.5150(19) C(17) C(18) 1.386(2)
C(14) C(19) 1.385(2) C(2) Cc(1) 1.489(2)
C(4) C(5) 1.5267(18) C(2) 0(14) 1.748(14)
Table S5: Bond angles in ° for 8b.
Atom Atom Atom Angle/° Atom Atom Atom Angle/*
C(20) 0(4) C(21) 114.98(12) 0(2) C(3) C(4) 125.90(13)
C(3) 0(1) C(2) 117.35(12) 0(2) C(3) 0(14) 118.2(6)
C(15) N(1) C(6) 111.68(11) o(1) C(3) C(4) 110.13(12)
C(20) N(1) C(15) 125.02(12) 0(14) C(3) C(4) 108.6(5)
C(20) N(1) C(6) 123.29(12) C(15) C(14) C(5) 110.75(12)
C(8) C(7) C(12) 119.39(13) C(19) C(14) C(15) 120.27(13)
C(8) C(7) Cc(6) 118.75(12) C(19) C(14) C(5) 128.98(13)
C(12) C(7) C(6) 121.86(12) C(3) C(4) C(5) 114.19(11)
C(14) C(15) N(1) 109.46(12) C(10) C(9) C(8) 119.36(13)
C(16) C(15) N(1) 129.04(13) C(14) C(5) Cc(6) 103.57(10)
C(16) C(15) C(14) 121.49(13) C(14) c(5) C(4) 111.62(11)
C(9) C(8) C(7) 121.44(13) C(4) C(5) C(6) 116.33(11)
0(4) C(20) N(1) 110.02(12) C(15) C(16) c(17) 117.41(14)
0(3) C(20) 0(4) 124.24(13) C(10) c(11) c(12) 121.76(14)
0(3) C(20) N(1) 125.74(14) C(14) C(19) C(18) 119.07(14)
C(7) C(12) C(13) 122.60(13) C(9) C(10) C(11) 119.68(13)
c(11) c(12) c(7) 118.31(13) c(18) c(17) C(16) 121.74(14)
c(11) c(12) C(13) 119.08(13) c(17) c(18) C(19) 120.01(14)
N(1) c(6) c(7) 110.11(11) 0(1) c(2) c(1) 110.70(17)
N(1) Cc(6) C(5) 103.28(10) Cc(1) C(2) 0(14) 84.3(8)
C(7) Cc(6) C(5) 115.35(11) C(3) 0(14) C(2) 100.1(10)
0(2) C(3) o(1) 123.80(14)
Table S6: Torsion angles in ° for 8b.
Atom Atom Atom Atom Angle/*
0(2) C(3) C(4) C(5) 22.3(2)
0(2) C(3) 0(14) C(2) 60.6(13)
0(1) C(3) C(4) C(5) -
162.43(16)
N(1) C(15) C(14) C(5) 0.37(15)
N(1) C(15) C(14) C(19) 179.68(12)
N(1) C(15) C(16) C(17) -
179.52(13)
N(1) Cc(6) C(5) C(14) 10.34(13)
N(1) Cc(6) C(5) C(4) 133.18(12)
C(7) C(8) C(9) C(10) -1.3(2)
C(7) C(12) C(11) C(10) -0.7(2)
C(7) Cc(6) C(5) C(14) -
109.84(12)
C(7) Cc(6) C(5) C(4) 13.01(16)
C(15) N(1) C(20) 0(4) 174.21(12)
C(15) N(1) C(20) 0(3) -5.5(2)
C(15) N(1) Cc(6) C(7) 112.70(12)
C(15) N(1) Cc(6) C(5) -11.00(14)
C(15) C(14) C(5) Cc(6) -6.97(14)
C(15) C(14) C(5) C(4) -
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Atom Atom Atom Atom Angle/*
132.88(12)
C(15) C(14) C(19) C(18) -0.3(2)
C(15) C(16) C(17) C(18) -0.2(2)
C(8) C(7) C(12) C(11) -1.4(2)
C(8) C(7) C(12) C(13) 177.27(13)
C(8) C(7) C(6) N(1) -49.23(16)
C(8) C(7) C(6) C(5) 67.14(16)
C(8) C(9) C(10) C(11) -0.9(2)
C(20) N(1) C(15) C(14) -
171.75(13)
C(20) N(1) C(15) C(16) 8.5(2)
C(20) N(1) C(6) C(7) -68.43(16)
C(20) N(1) C(6) C(5) 167.87(12)
C(12) C(7) C(8) C(9) 2.4(2)
C(12) C(7) C(6) N(1) 130.23(13)
C(12) C(7) C(6) C(5) -
113.41(14)
C(12) C(11) C(10) C(9) 1.9(2)
C(6) N(1) C(15) C(14) 7.09(15)
C(6) N(1) C(15) C(16) -
172.61(13)
C(6) N(1) C(20) 0(4) -4.51(18)
C(6) N(1) C(20) 0(3) 175.78(13)
C(6) C(7) C(8) C(9) -
178.12(12)
C(6) C(7) C(12) C(11) 179.16(12)
C(6) C(7) C(12) C(13) -2.2(2)
C(3) o) C(2) C(D) -80.0(2)
C(3) C(4) C(5) C(6) 65.10(15)
C(3) C(4) C(5) C(14) -
176.36(11)
C(14) C(15) C(16) C(17) 0.8(2)
C(14) C(19) C(18) C(17) 0.9(2)
C(4) C(3) 0(1A) C(2) -147.6(5)
C(5) C(14) C(19) C(18) 178.91(13)
C(16) C(15) C(14) C(5) -
179.90(12)
C(16) C(15) C(14) C(19) -0.6(2)
C(16) C(17) C(18) C(19) -0.6(2)
C(19) C(14) C(5) C(6) 173.80(14)
C(19) C(14) C(5) Cc4) 47.89(19)
C(13) C(12) C(11) C(10) -
179.43(13)
C(21) 0(4) C(20) 0(3) -0.1(2)
C(21) 0(4) C(20) N(1) -
179.86(13)
C(2) o) C(3) 0(2) -0.3(3)
C(2) o) C(3) Cc4) -
175.73(18)
C(D) C(2) 0(1A) C(3) -123.4(10)
0(1A) C(3) C(4) C(5) -126.8(10)
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Table S7: Hydrogen fractional atomic coordinates (x104) and equivalent isotropic displacement parameters
(A2x103) for 8b. U,, is defined as 1/3 of the trace of the orthogonalised Uj;.

Atom X y Z Ueq
H(8) 4225 6268 5666 29
H(6) 2964 6444 1171 26
H(4A) 5827 5270 2436 28
H(4B) 4952 5433 3876 28
H(9) 3198 5822 7809 31
H(5) 4819 6032 629 27
H(16) 5980 7779 4354 32
H(11) 84 5478 4241 33
H(19) 7594 5980 2506 34
H(10) 1122 5415 7079 34
H(134) 673 6317 1009 46
H(13B) -19 5715 1321 46
H(13C) 1320 5717 564 46
H(17) 8230 7595 4651 39
H(18) 9036 6715 3721 40
H(214) 1303 8119 1819 57
H(21B) 1216 7948 3769 57
H(21C) 248 7661 2256 57
H(2AA) 3311 3664 2781 44
H(2AB) 3050 3976 947 44
H(2BC) 3147 4002 967 44
H(2BD) 3426 3700 2866 44
H(14) 1647 4257 3706 62
H(1B) 1107 3829 2174 62
H(1C) 1336 4501 1791 62
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