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Supportting information

General information. Dry solvents were obtained from the solvent purification system
MBraun MB SPS-800. Chemicals, unless differently mentioned, were purchased
commercially from suppliers (Sigma Aldrich, Merck, ABCR, Acros, Alfa Aesar and
Chempur) and used with no prior purification. Deuterated solvents were acquired from
Euriso-Top GmbH. Silica gel 60 (70 — 230 mesh, 63 — 200 um provided by Sigma-
Aldrich) were applied for flash column chromatography and, as eluents, PE, EE and DCM
were commonly used. For thin layer chromatography (TLC), pre-coated TLC sheets
(Macherey-Nagel ALUGRAM® Xtra SIL G/UV254) were employed. Detection was
performed using UV-light (254 nm) or staining solutions (KMnQO, in 1.5 M Na,COs3, aq.;
vanilline/H,SO, in EtOH). Nuclear magnetic resonance spectroscopy (NMR) spectra
were measured on spectrometers: Bruker Avance III 300; Bruker Avance 11l 500; Bruker
Avance III 400 spectrometer. Chemical shifts 6 are quoted in parts per million, whereas
coupling constants J are quoted in Hertz (Hz). For 'TH NMR, the multiplicity of the peaks
are described as: s (singlet), d (doublet), t (triplet), q (quartet), quin (quintet), sext (sextet),
sept (septet), m (multiplet), as well as their combinations. For describing multiplicities
resulting from overlapping the abbreviation ps (pseudo) was used. All 13C NMR spectra
were recorded with 'H-decoupled and, when needed interpreted along with 3C DEPT-
135, '"H,'H COSY, 'H,3C HSQC and 'H,'3C HMBC. The peaks in the 3C NMR spectra
are addressed as: s (quarternary carbon), d (tertiary carbon, CH), t (secondary carbon,
CH2) and q (primary carbon, CH3). Mass spectra were measured at an Agilent 7890A
Network GC System SSL gas chromatography system coupled with an Agilent 5975C
VL MSD mass spectrometer. The gas chromatography system used a HP-5MS (5%
Phenyl Methyl Silox) stationary phase. High resolution mass spectra (HR/MS) were
measure on a JEOL AccuTOF GCx time-of-flight mass spectrometer, at the Institute of
Organic Chemistry - Heidelberg University under the direction of Dr. J. Gross. Infrared
spectroscopy was processed on an FT-IR Bruker (IF528), IR Perkin Elmer (283) or FT-
IR BrukerVektor 22 - wave numbers v [cm-1] are reported for the most significant bands.

IUPAC names of substances were obtained with ChemDraw Professional 16.0.



General Procedures

GP1. Synthesis of benzo[b]fluorenes
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1 (0.2 mmol, 1.0 eq.) and morpholine (19.4 mg, 0.22 mmol, 1.1 eq.) were dissolved in 2
ml ‘BuOH and stir together at room temperature. After 5 minutes, phenylacetylene
derivative 3 (0.3 mmol, 1.5 eq.) and IPrAuNTf; (10 mol%) were also added and the
reaction mixture were stirred between 24 h and 48 h, at 70 °C. After that, the temperature
was raised to 120 °C and stirred to additional time (between 48 and 72 hours). Finally,
solvent was removed under reduced pressure and the reaction crude purified via

chromatographical methods with no prior work-up.

GP2. Synthesis of Propagylamine via A3-Coupling reaction.
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1a (1.0 eq.) and morpholine (1.1 eq.) were dissolved in ‘BuOH and stir together at room
temperature. After 5 minutes, phenylacetylene 3a (1.5 eq.) and IPrAuNTf, (5 mol%) were
also added and the reaction mixture were stirred over 24 h, at 70 °C. After this time,
solvent was removed under reduced pressure and the reaction crude was purified via

chromatographical methods with no prior work-up.



Characterization

Sa
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5a was synthesizing according to the general procedure GP1 using 41 mg of 1a (0.2
mmol, 1.0 eq.), 19.4 mg of morpholine (0.22 mmol, 1.1 eq.) and 30.6 mg phenylacetylene
3a (0.3 mmol, 1.5 eq.). First step was stirred at 70 °C 24 hours, while the second step was

stirred, at 120 °C for 72 hours. Purification was accomplished by flash column

chromatography (Silica gel, PE: EA 30:1).

Appearance: yellowish solid; Yield: 45% (34 mg); '"H NMR (600 MHz, CDCl3) & 8.10
(s, 1H), 7.94 (d, J= 8.1 Hz, 1H), 7.89 (d, J= 7.6 Hz, 1H), 7.71 (d, J = 8.4 Hz, 1H), 7.56
—7.52 (m, 3H), 7.48 (qd, J=7.5, 1.2 Hz, 4H), 7.43 (dd, J = 12.2, 4.8 Hz, 3H), 7.37 (ddd,
J=28.1,6.7, 1.2 Hz, 2H), 7.30 (td, /= 7.4, 0.9 Hz, 1H), 5.02 (s, 1H), 3.41 —3.28 (m, 2H),
3.19 — 3.08 (m, 2H), 2.48 — 2.32 (m, 2H), 2.24 — 2.10 (m, 2H); 3C NMR (151 MHz,
CDCl;) 6 143.98 (s), 140.97 (s), 140.09 (s), 139.26 (s), 139.22 (s), 138.01 (s), 134.62 (s),
132.95 (s), 131.56 (d), 128.66 (2C; d), 128.63 (2C; d), 128.61 (d), 128.56 (d), 127.82 (d),
127.27 (d), 126.64 (d), 126.53 (d), 126.17 (d), 125.87 (d), 120.99 (d), 117.41 (d), 69.63
(t), 67.47 (t), 49.18 (d); IR (ATR, cm™): v = 3055, 2923, 2848, 2817, 1578, 1493, 1443,
1412, 1365, 1340, 1318, 1233, 1204, 1170, 1134, 1112, 1070, 1030, 1007, 940, 925, 892,
866, 855, 790, 764, 745, 733, 701, 670, 627; HR-MS (EI) m/z calcd for C,;H,3NO:
377.1774; found: 377.1786.
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6a was synthesizing according to the general procedure GP1 using 41 mg of 1a (0.2
mmol, 1.0 eq.), 19.4 mg of morpholine (0.22 mmol, 1.1 eq.) and 30.6 mg phenylacetylene
3a (0.3 mmol, 1.5 eq.). First step was stirred at 70 °C 24 hours, while the second step was
stirred, at 120 °C for 72 hours. Purification was accomplished by flash column

chromatography (silica gel, PE: EA 30:1).

Appearance: yellowish solid; Yield: 24% (18 mg); '"H NMR (600 MHz, CDCI13) 6 8.14
(s, 1H), 7.94 (d, J = 8.0 Hz, 1H), 7.67 (d, ] = 7.4 Hz, 1H), 7.64 — 7.58 (m, 3H), 7.53 (d, J
= 8.3 Hz, 1H), 7.49 (ddd, J = 8.0, 6.8, 1.2 Hz, 1H), 7.46 — 7.44 (m, 1H), 7.41 — 7.37 (m,
2H), 7.24 (td, J = 7.4, 0.9 Hz, 1H), 7.05 (t, ] = 7.6 Hz, 1H), 6.41 (d, J =7.8 Hz, 1H), 5.05
(s, IH), 3.76 — 3.69 (m, 4H), 2.78 —2.72 (m, 4H); '3C NMR (151 MHz, CDCI3) 8 144.98
(s), 141.77 (s), 141.21 (s), 139.05 (s), 136.81 (s), 133.83 (s), 133.80 (s), 133.02 (s), 130.34
(s), 129.41 (2C; d), 129.37 (2C; d), 128.46 (d), 128.31 (d), 128.13 (d), 127.59 (d), 126.67
(d), 126.23 (d), 126.13 (d), 125.91 (d), 124.66 (d), 123.75 (d), 69.62 (t), 68.10 (t), 49.71
(d); IR (ATR, cm): v = 2940, 2848, 2815, 1598, 1576, 1492, 1442, 1408, 1368, 1340,
1325,1252,1184,1147,1112, 1070, 1031, 1013, 916, 889, 878, 867, 760, 745, 736, 700,
669, 636, 612.; HR-MS (EI) m/z calcd for C,;H,3NO: 377.1774; found: 377.1771.

Sb



5b was synthesizing according to the general procedure GP1 using 53.2 mg of 1b (0.2
mmol, 1.0 eq.), 19.4 mg of morpholine (0.22 mmol, 1.1 eq.) and 30.6 mg phenylacetylene
3a (0.3 mmol, 1.5 eq.). First step was stirred at 70 °C 24 hours, while the second step was
stirred, at 120 °C for 48 hours. Purification was accomplished by flash column

chromatography (Silica gel, PE:EA 20:1).

Appearance: yellow solid; Yield: 57% (50 mg); '"H NMR (600 MHz, CDCl;): 6 = 8.39
(s, 1H), 7.95 (d, J = 7.6 Hz, 1H), 7.52 (t, ] = 6.8 Hz, 2H), 7.50 — 7.39 (m, 6H), 7.30 (t, J
=7.3 Hz, 1H), 7.16 (d, J = 9.2 Hz, 1H), 4.99 (s, 1H), 4.08 (s, 3H), 3.99 (s, 3H), 3.39 —
3.29 (m, 2H), 3.13 (s, 2H), 2.41 (s, 2H), 2.22 — 2.14 (m, 2H); 13C NMR (151 MHz,
CDCI3): 6 =148.8 (s), 144.1 (s), 143.4 (s), 141.2 (8), 139.7 (8), 139.3 (), 138.3 (), 137.9
(s), 131.5 (d), 130.4 (s), 129.1 (s), 128.7 (d), 128.6 (d), 128.6 (d), 127.8 (d), 127.8 (d),
127.3 (d), 126.5 (d), 123.1 (d), 121.2 (d), 114.4 (d), 110.8 (d), 69.5 (s, 1C), 67.5 (s, 2C),
61.6 (s, 1C), 57.1 (s, 1C), 30.0 (s, 2C); IR (ATR, cm™): v = 2960, 2931, 2859, 1728,
1610, 1579, 1512, 1480, 1450, 1424, 1383, 1342, 1323, 1268, 1223, 1178, 1105, 1045,
1033, 1009, 979, 935, 871, 856, 833, 808, 773, 750, 724, 706, 680; HR-MS (EI) m/z
calcd for C29H27NO3: 437.1986; found: 437.1991

6b

6b was synthesizing according to the general procedure GP1 using 53.2 mg of 1b (0.2
mmol, 1.0 eq.), 19.4 mg of morpholine (0.22 mmol, 1.1 eq.) and 30.6 mg phenylacetylene
3a (0.3 mmol, 1.5 eq.). First step was stirred at 70 °C 24 hours, while the second step was
stirred, at 120 °C for 48 hours. Purification was accomplished by flash column

chromatography (silica gel, PE:EA 20:1).



Appearance: yellow solid; Yield: 30% (27 mg); "TH NMR (600 MHz, CDCls): 6 = 8.12
(s, 1H), 7.91 (d, J = 7.9 Hz, 1H), 7.64 (s, 1H), 7.53 (d, ] = 8.4 Hz, 1H), 7.46 (t,J =7.3
Hz, 1H), 7.37 (t, J = 7.3 Hz, 1H), 7.27 (t, ] = 7.9 Hz, 1H), 7.23 (t, ] = 7.3 Hz, 1H), 7.15
(dd, J=8.2, 1.2 Hz, 1H), 7.09 (t, ] = 7.1 Hz, 1H), 6.85 (dd, J = 7.5, 1.3 Hz, 1H), 6.53 (d,
J =7.8 Hz, 1H), 5.04 (s, 1H), 4.00 (s, 3H), 3.70 (s, 4H), 3.36 (s, 3H), 2.70 (s, 4H); 13C
NMR (151 MHz, CDCls): 6 = 153.76 (d), 147.45 (d), 144.87 (s), 141.54 (s), 141.47 (s),
137.1 (d), 133.67 (s), 133.19 (d), 133.03 (d), 129.99 (s), 128.51 (d), 128.47 (d), 127.58
(d), 126.56 (d), 126.51 (s). 126.25 (s), 125.96 (s), 125.17 (s), 124.76 (s), 123.6 (d), 123.4
(d), 112.6 (d), 69.5 (t), 68.1 (), 60.8 (q), 56.2 (q), 49.5 (d); IR (ATR, cm!): v = 3063,
2930, 2852, 1723, 1677, 1600, 1577, 1509, 1471, 1425, 1370, 1341, 1322, 1263, 1231,
1177, 1113, 1070, 1009, 891, 859, 816, 765, 738, 702, 670, 620; HR-MS (EI) m/z calcd
for C,9H,7NO5: 437.1985; found: 437.1962.
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5c was synthesizing according to the general procedure GP1 using 53.2 mg of 1c¢ (0.2
mmol, 1.0 eq.), 19.4 mg of morpholine (0.22 mmol, 1.1 eq.) and 30.6 mg phenylacetylene
3a (0.3 mmol, 1.5 eq.). First step was stirred at 70 °C 24 hours, while the second step was
stirred, at 120 °C for 48 hours. Purification was accomplished by flash column

chromatography (silica gel, PE:EA 20:1).

Appearance: yellow solid; Yield: 50% (44 mg) ; "TH NMR (400 MHz, CDCl;) 6 727.19
(s, 2H), 726.61 (d, J = 7.6 Hz, 2H), 726.30 — 726.19 (m, 8H), 726.15 (dd, J = 16.3, 8.2
Hz, 6H), 725.99 (t, J = 7.1 Hz, 3H), 725.32 (dd, J = 29.5, 2.0 Hz, 4H), 723.70 (s, 2H),
722.78 (s, 6H), 722.45 (s, 6H), 722.12 —722.01 (m, 4H), 721.93 — 721.81 (m, 4H), 721.14



(s, 4H), 720.98 — 720.83 (m, 4H); 3C NMR (101 MHz, CDCls) 6 157.95 (s), 156.87 (s),
143.13 (s), 141.34 (s), 141.09 (s), 139.48 (s), 136. 35 (s), 136.34 (s), 134.30 (d), 131.14
(s), 128.41 (d), 128.35 (d), 128.22 (d), 127.55 (d), 126.87 (d), 126.77 (d), 126.06 (s),
122.42 (d), 120.33 (d), 111.51 (d), 97.44 (d), 97.28 (d), 69.43 (q), 67.18 (q), 55.75 (¢),
55.21 (), 48.90 (d); IR (ATR, cm™!): v=3073, 3005, 2942, 2858, 2800, 1622, 1589, 1511,
1494, 1466, 1445, 1412, 1342, 1326, 1262, 1219, 1200, 1154, 1113, 1100, 1056, 1028,
1006, 926, 871, 839, 762, 736, 701, 668, 625; HR-MS (EI) m/z caled for C,9H»7NOs:
437.1971; found: 437.1986.

6¢

6¢ was synthesizing according to the general procedure GP1 using 53.2 mg of 1c¢ (0.2
mmol, 1.0 eq.), 19.4 mg of morpholine (0.22 mmol, 1.1 eq.) and 30.6 mg phenylacetylene
3a (0.3 mmol, 1.5 eq.). First step was stirred at 70 °C 24 hours, while the second step was
stirred, at 120 °C for 48 hours. Purification was accomplished by flash column

chromatography (silica gel, PE:EA 20:1).

Appearance: yellow solid; Yield: 22% (20 mg); 'H NMR (400 MHz, CDCls) 6 8.02 (s,
1H), 7.82 (d, J = 8.1 Hz, 1H), 7.57 (d, ] = 7.3 Hz, 1H), 7.46 (d, ] = 8.4 Hz, 1H), 7.37 (t,]
=7.2 Hz, 1H), 7.28 (t, ] = 7.3 Hz, 1H), 7.15 (t,J = 7.5 Hz, 1H), 7.11 — 7.06 (m, 1H), 7.03
(t, J=7.7 Hz, 1H), 6.67 — 6.62 (m, 2H), 6.56 (d, ] = 7.8 Hz, 1H), 4.95 (s, 1H), 3.89 (s,
3H), 3.68 — 3.60 (m, J = 4.3 Hz, 4H), 3.51 (s, 3H), 2.74 — 2.55 (m, J = 3.3 Hz, 4H); BC
NMR (101 MHz, CDCl;) & 161.03 (s), 158.67 (s), 144.56 (s), 141.40 (s), 137.37 (s),
133.92 (s), 132.92 (d), 132.03 (d), 128.21 (d), 128.12 (d), 127.09 (d), 126.22 (d), 125.82
(d), 125.65 (d), 125.41 (s), 124.28 (d), 124.13 (s), 123.02 (s), 119.70 (s), 105.15 (d), 99.51
(d), 99.38 (d), 69.41 (q), 67.81 (q), 55.81 (t), 55.50 (t), 49.43 (d); IR (ATR): v = 2957,



2922, 2851, 1737, 1611, 1579, 1510, 1500, 1463, 1414, 1368, 1303, 1260, 1208, 1159,
1114, 1034, 930, 803, 768, 741, 619; HR-MS (EI) m/z calcd for Cy9H,7NO3: 437.1986;
found: 437.1977.

Sd

5d was synthesizing according to the general procedure GP1 using 59.2.0 mg of 1d (0.2
mmol, 1.0 eq.), 19.4 mg of morpholine (0.22 mmol, 1.1 eq.) and 30.6 mg phenylacetylene
3a (0.3 mmol, 1.5 eq.). First step was stirred at 70 °C 24 hours, while the second step was
stirred, at 120 °C for 48 hours. Purification was accomplished by flash column

chromatography (silica gel, PE:EA 20:1 to 10:1).

Appearance: yellow/redish solid; Yield: 53% (50 mg); '"H NMR (400 MHz, CDCl;) &
7.93 (s, 1H), 7.81 (d, J = 7.5 Hz, 1H), 7.48 (t, ] = 7.0 Hz, 2H), 7.45 — 7.25 (m, 6H), 7.08
(s, 1H), 4.78 (s, 1H), 4.01 (s, 3H), 3.88 (s, 3H), 3.44 - 3.32 (m, J =9.5, 6.4, 2.7 Hz, 2H),
3.27 (s, 3H), 3.26 — 3.19 (m, 2H), 2.46 — 2.31 (m, 2H), 2.14 — 1.98 (m, 2H); 3C NMR
(101 MHz, CDCls) 6 152.83 (s), 150.61 (s), 143.55 (s), 142.27 (s), 141.95 (s), 140.55 (s),
139.23 (s), 138.52 (s), 136.23 (s), 132.65 (s), 131.52 (d), 128.16 (d), 127.27 (d), 126.85
(d), 126.41 (d), 126.14 (d), 126.10 (d), 125.65 (d), 123.02 (d), 120.40 (s), 116.28 (d),
103.41 (d), 69.42 (q), 67.04 (t), 60.94 (q), 60.54 (q), 55.80 (t), 48.81 (d); IR (ATR, cm™):
v=2959, 2928, 2850, 1607, 1577, 1494, 1474, 1559, 1445, 1415, 1357, 1339, 1320, 1288,
1257, 1201, 1136, 1107, 1052, 1002, 935, 888, 868, 827, 772, 745, 700, 627, HR-MS
(EI) m/z calcd for C30H,9NOy: 467.2091; found: 467.2062.



6d

6d was synthesizing according to the general procedure GP1 using 59.2.0 mg of 1d (0.2
mmol, 1.0 eq.), 19.4 mg of morpholine (0.22 mmol, 1.1 eq.) and 30.6 mg phenylacetylene
3a (0.3 mmol, 1.5 eq.). First step was stirred at 70 °C 24 hours, while the second step was
stirred, at 120 °C for 48 hours. Purification was accomplished by flash column

chromatography (silica gel, PE:EA 20:1 to 10:1).

Appearance: yellow/redish solid; Yield: 10% (10 mg); '"H NMR (400 MHz, CDCl3) 6
8.14 (s, 1H), 7.94 (d, J = 8.0 Hz, 1H), 7.69 (d, ] = 7.4 Hz, 1H), 7.63 (d, J = 8.4 Hz, 1H),
7.51 (t,J=7.2Hz, 1H), 7.43 (t,J =7.3 Hz, 1H), 7.31 — 7.25 (m, 1H), 7.13 (t,J = 7.5 Hz,
1H), 6.66 (d, J = 1.7 Hz, 1H), 6.62 (d, J = 7.8 Hz, 1H), 6.59 (d, ] = 1.3 Hz, 1H), 5.06 (s,
1H), 4.06 (s, 3H), 3.86 (s, 3H), 3.82 (s, 3H), 3.78 — 3.67 (m, 4H), 2.80 — 2.72 (m, 3H);
13C NMR (101 MHz, CDCl3) & 153.95 (s), 153.91 (s), 144.70 (s), 141.52 (s), 140.72 (s),
137.55 (s), 136.44 (s), 134.19 (s), 133.50 (s);133.45 (s), 133.40 (s), 132.70 (d), 128.22
(d), 128.16 (d), 127.40 (d), 126.37 (d), 125.93 (d), 125.91 (d), 125.66 (d), 124.39 (d),
123.69 (d), 106.80 (d), 69.38 (1), 67.79 (q), 61.21 (2C, q), 56.18 (t), 49.49 (d); IR (ATR,
cm!): v = 2957, 2917, 2849, 1725, 1578, 1501, 1462, 1451, 1407, 1375, 1322, 1233,
1179, 1124, 1070, 1007, 893, 864, 822, 768, 743, 717; HR-MS (EI) m/z caled for
C30H29NOy4: 467.2091; found: 467.2084.



Se

Se was synthesizing according to the general procedure GP1 using 48.0 mg of 1e (0.2
mmol, 1.0 eq.), 19.4 mg of morpholine (0.22 mmol, 1.1 eq.) and 30.6 mg phenylacetylene
3a (0.3 mmol, 1.5 eq.). First step was stirred at 70 °C 24 hours, while the second step was
stirred, at 120 °C for 72 hours. Purification was accomplished by flash column

chromatography (silica gel, PE:EA 30:1).

Appearance: yellow/greenish solid; Yield: 40% (33 mg); 'H NMR (400 MHz, CDCl;)
0 8.05 (s, 1H), 7.87 (d, J = 8.6 Hz, 1H), 7.68 (d, J = 1.1 Hz, 1H), 7.60 — 7.37 (m, 4H),
7.32 (t, J = 7.4 Hz, 1H), 5.00 (s, 1H), 3.40 — 3.25 (m, J = 6.4 Hz, 1H), 3.18 — 2.99 (m,
1H), 2.45 - 2.31 (m, 1H), 2.25-2.12 (m, ] = 6.6 Hz, 1H); 13C NMR (101 MHz, CDCl;)
0 140.32 (s), 139.31 (s), 138.22 (s), 133.42 (s), 132.66 (s), 131.53 (s), 131.14 (d), 129.69
(2C; d), 128.51 (d), 128.46 (d), 128.43 (d), 128.35 (d), 127.84 (d), 127.69 (d), 127.33 (s),
126.78 (s), 126.31 (s), 125.26 (d), 120.73 (d), 116.92 (d), 69.33 (1), 67.11 (t), 48.91 (d);
IR (ATR, cm™): v= 3064, 2961, 2897, 2859, 2815, 1738, 1600, 1576, 1489, 1444, 1398,
1364, 1342, 1249, 1174, 1141, 1106, 1079, 1033, 1008, 958, 930, 885, 854, 804, 769,
753, 741, 698, 657, 620; HR-MS (EI) m/z caled for C,;H,,NOCI: 411.1384; found:
411.1397.
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6e was synthesizing according to the general procedure GP1 using 48.0 mg of 1e (0.2
mmol, 1.0 eq.), 19.4 mg of morpholine (0.22 mmol, 1.1 eq.) and 30.6 mg phenylacetylene
3a (0.3 mmol, 1.5 eq.). First step was stirred at 70 °C 24 hours, while the second step was
stirred, at 120 °C for 72 hours. Purification was accomplished by flash column

chromatography (silica gel, PE:EA 30:1).

Appearance: yellow/greenish solid; Yield: 18% (15 mg); "TH NMR (600 MHz, CDCl;)
0 8.44 (s, 1H), 8.23 (d, ] = 8.1 Hz, 1H), 7.97 (d, J = 7.4 Hz, 1H), 7.92 — 7.87 (m, 1H),
7.83 —7.74 (m, 1H), 7.73 — 7.65 (m, 1H), 7.64 — 7.59 (m, 1H), 7.40 (t, J = 7.5 Hz, 1H),
6.79 (d,J="7.8 Hz, 1H), 5.34 (s, 1H), 4.04 — 3.81 (m, 1H), 3.27 - 2.92 (m, 1H); ¥C NMR
(151 MHz, CDCls) 6 145.88 (s), 145.06 (s), 141.78 (s), 140.89 (s), 137.53 (s), 136.87 (s),
134.17 (d), 133.64 (d), 132.99 (d), 131.88 (d), 131.85 (d), 129.74 (d), 129.68 (d), 128.56
(d), 128.41 (s), 127.82 (s), 126.31 (d), 126.03 (d), 125.00 (s), 123.61 (d), 69.57 (t), 68.07
(t),49.71 (d); IR (ATR, cm!): v=3067, 2920, 2850, 2815, 1716, 1488, 1449, 1392, 1341,
1325, 1290, 1250, 1186, 1148, 1115, 1087, 1079, 1013, 917, 894, 869, 821, 767, 745,
670, 612; HR-MS (EI) m/z calcd for C,;H,,NOCI: 411.1384; found: 411.1374

5t

5f was synthesizing according to the general procedure GP1 using 57.0 mg of 1f (0.2
mmol, 1.0 eq.), 19.4 mg of morpholine (0.22 mmol, 1.1 eq.) and 30.6 mg phenylacetylene
3a (0.3 mmol, 1.5 eq.). First step was stirred at 70 °C 24 hours, while the second step was
stirred, at 120 °C for 72 hours. Purification was accomplished by flash column

chromatography (silica gel, PE:EA 30:1).



Appearance: yellow/greenish solid; Yield: 45% (41 mg); "TH NMR (400 MHz, CDCl;)
0 8.04 (s, 1H), 7.87 (d, J = 7.6 Hz, 1H), 7.84 (d, J = 1.4 Hz, 1H), 7.80 (d, J = 8.7 Hz, 1H),
7.59 -7.51 (m, 3H), 7.51 —7.42 (m, 4H), 7.41 —7.38 (m, 1H), 7.32 (dd, J = 10.8, 3.9 Hz,
1H), 5.00 (s, 1H), 3.49 — 3.23 (m, 2H), 3.23 — 2.95 (m, 2H), 2.47 — 2.24 (m, 2H), 2.22 —
2.05 (m, 2H); 3C NMR (101 MHz, CDCls) 6 143.69 (s), 140.97 (s), 140.29 (s), 139.41
(s), 138.18 (s), 137.01 (s), 133.87 (s), 132.83 (s), 131.13 (d), 129.79 (d), 129.26 (d),
128.49 (d), 128.42 (d); 128.32 (d), 127.81 (d), 127.31 (d), 126.28 (d), 120.77 (d), 119.80
(s), 116.94 (d), 69.37 (t), 67.13 (t); 48.90 (d) IR (ATR, cm™): v=3059, 2959, 2920, 2851,
2813, 1714, 1670, 1594, 1488, 1444, 1396, 1340, 1324, 1248, 1163, 1140, 1107, 1069,
1033, 1007, 950, 928, 873, 853, 802, 768, 750, 740, 697, 648; HR-MS (EI) m/z calcd for
C,7H,,NOBr: 455.0879; found: 455.0865.

6f

6f was synthesizing according to the general procedure GP1 using 57.0 mg of 1f (0.2
mmol, 1.0 eq.), 19.4 mg of morpholine (0.22 mmol, 1.1 eq.) and 30.6 mg phenylacetylene
3a (0.3 mmol, 1.5 eq.). First step was stirred at 70 °C 24 hours, while the second step was
stirred, at 120 °C for 72 hours. Purification was accomplished by flash column

chromatography (silica gel, PE:EA 30:1).

Appearance: yellow/greenish solid; Yield: 15% (14 mg); '"H NMR (600 MHz, CDCls)
0 8.13 (s, 1H), 7.92 (d, ] = 8.1 Hz, 1H), 7.77 — 7.71 (m, 2H), 7.67 (d, J = 7.4 Hz, 1H),
7.48 (dd, J=12.5,4.6 Hz, 1H), 7.45 (d, ] = 8.4 Hz, 2H), 7.41 — 7.35 (m, 1H), 7.35 - 7.31
(m, 1H), 7.30 (dd, J = 6.4, 3.6 Hz, 1H), 7.28 — 7.23 (m, J = 5.4, 3.4 Hz, 2H), 7.10 (t, ] =
7.6 Hz, 2H), 6.50 (d, J = 7.8 Hz, 1H), 5.03 (s, 1H), 3.80 — 3.63 (m, 4H), 2.90 — 2.55 (m,
4H); 3C NMR (151 MHz, CDCls) 8 145.07 (s), 141.79 (s), 140.87 (s), 138.03 (s), 136.80



(s), 133.56 (s), 132.99 (s), 132.69 (d), 132.69 (d), 132.23 (d), 132.21 (d), 128.57 (d),
128.43 (d), 127.84 (s), 126.36 (d), 126.30 (d), 126.04 (d), 125.02 (d), 123.62 (d), 122.33
(s), 69.57 (1), 68.08 (1), 49.71 (d); IR (ATR, cm!): v = 3061, 2956, 2851, 1713, 1595,
1488, 1450, 1388, 1323, 1289, 1248, 1114, 1069, 1011, 917, 892, 868, 816, 766, 752,
700, 669, 612; HR-MS (EI) m/z calcd for C,;7H,,NOBr: 455.0879; found: 455.0884.

Sg

Br

S5g was synthesizing according to the general procedure GP1 using 57.0 mg of 1g (0.2
mmol, 1.0 eq.), 19.4 mg of morpholine (0.22 mmol, 1.1 eq.) and 30.6 mg phenylacetylene
3a (0.3 mmol, 1.5 eq.). First step was stirred at 70 °C 24 hours, while the second step was
stirred, at 120 °C for 72 hours. Purification was accomplished by flash column

chromatography (silica gel, PE:EA 30:1).

Appearance: yellow/greenish solid; Yield: 31% (29 mg); "TH NMR (400 MHz, CDCI3)
0 8.54 (s, 1H), 7.99 (d, ] =7.6 Hz, 1H), 7.78 (dd, J = 7.3, 0.7 Hz, 1H), 7.68 (d, J = 8.5 Hz,
1H), 7.57 — 7.38 (m, 8H), 7.37 — 7.30 (m, 1H), 7.19 (t, J = 8.4 Hz, 1H), 5.00 (s, 1H); 13C
NMR (101 MHz, CDCI3) 6 143.76 (s), 140.70 (s), 140.41 (s), 140.35 (s), 138.57 (s),
138.09 (s), 134.12 (s), 132.93 (s), 131.31 (d), 130.05 (d), 128.47 (d), 128.40 (d), 128.34
(d), 127.97 (d), 127.62 (d), 127.22 (d), 126.42 (d), 126.23 (d), 125.58 (d), 123.27 (s),
121.16 (d), 116.38 (d), 69.36 (t), 67.14 (t), 48.92 (d); IR (ATR, cm!): v = 2955, 2852,
2813, 1596, 1487, 1440, 1406, 1377, 1342, 1325, 1295, 1249,1207, 1178, 1112, 1071,
1029, 1011, 952, 873, 854, 817, 804, 784, 759, 748, 704, 633; HR-MS (EI) m/z calcd for
C,7H,,NOBr: 455.0879; found: 455.0895.



6g

6g was synthesizing according to the general procedure GP1 using 57.0 mg of 1g (0.2
mmol, 1.0 eq.), 19.4 mg of morpholine (0.22 mmol, 1.1 eq.) and 30.6 mg phenylacetylene
3a (0.3 mmol, 1.5 eq.). First step was stirred at 70 °C 24 hours, while the second step was
stirred, at 120 °C for 72 hours. Purification was accomplished by flash column

chromatography (silica gel, PE:EA 30:1).

Appearance: yellow/greenish solid; Yield: 41% (37.4 mg); 'H NMR (400 MHz, CDCI13)
0 8.16 (d,J=4.3 Hz, 1H), 7.94 (d, J = 8.1 Hz, 1H), 7.87 (d, J = 8.0 Hz, 1H), 7.67 (d, ] =
7.3 Hz, 1H), 7.59 — 7.36 (m, 2H), 7.35 - 7.22 (m, 1H), 7.08 (t, J = 7.6 Hz, 1H), 6.37 (d, J
=3.3 Hz, 1H), 5.06 (s, 1H), 3.79 —3.61 (m, ] =9.2, 5.9 Hz, 1H), 2.86 — 2.56 (m, 1H); 13C
NMR (101 MHz, CDCI3) — Mixture of rotamers: 0 144.75, 144.66, 141.47, 141.44,
140.68, 140.52, 139.50, 139.49, 136.87, 136.72, 133.34, 133.31, 132.86, 132.78, 132.64,
131.95, 131.92, 131.86, 131.81, 131.65, 129.72, 129.51, 128.38, 128.36, 128.24, 128.22,
128.13, 127.54, 126.18, 126.17, 126.03, 126.02, 125.77, 125.68, 125.65, 124.91, 124.86,
124.30, 124.19, 122.81, 122.77, 69.42, 69.32, 67.80, 49.46, 49.33; IR (ATR): v = 3052,
2960, 2932, 2848, 1469, 1433, 1366, 1338, 1323, 1287, 1249, 1180, 1112, 1070, 1031,
1012, 997, 916, 889, 866, 809, 754, 739, 704, 659, 635, 612; HR-MS (EI) m/z calcd for
C,7H2,NOBr: 369.0273; found: 369.0265.

Sh



5h was synthesizing according to the general procedure GP1 using 55.0 mg of 1h (0.2
mmol, 1.0 eq.), 19.4 mg of morpholine (0.22 mmol, 1.1 eq.) and 30.6 mg phenylacetylene
3a (0.3 mmol, 1.5 eq.). First step was stirred at 70 °C 24 hours, while the second step was
stirred, at 120 °C for 72 hours. Purification was accomplished by flash column

chromatography (Silica gel, PE:EA 30:1).

Appearance: yellow solid; Yield: 44% (39 mg); 'H NMR (600 MHz, CDCI3) 6 8.13 (s,
1H), 8.05 — 8.00 (m, 2H), 7.91 (d, J = 7.6 Hz, 1H), 7.64 (dd, J = 8.6, 1.5 Hz, 1H), 7.59 —
7.54 (m, 2H), 7.53 — 7.41 (m, 5H), 7.35 (td, J = 7.4, 0.8 Hz, 1H), 5.04 (s, 1H), 3.38 — 3.25
(m, 2H), 3.17 — 3.07 (m, 2H), 2.38 (s, 2H), 2.22 — 2.12 (m, 2H); 3C NMR (151 MHz,
CDCI3) 6 144.23 (s), 141.54 (s), 141.37 (s), 140.31 (s), 139.03 (s), 138.17 (s), 135.98 (s),
131.88 (d), 131.29 (d), 129.49 (d), 128.85 (d), 128.80 (d), 128.61 (d), 128.52 (d), 128.20
(d), 127.79 (d), 127.51 (s; Jepq = 32.0 Hz), 126.64 (d), 124.75 (s, Jc-rq = 272.1 Hz),
124.32 (d; Je-pi = 4.6 Hz), 121.83 (d, Je.rq) = 2.8 Hz), 121.37 (d), 117.14 (d), 69.64 (1),
67.41 (t), 49.19 (d); IR (ATR): v = 2961, 2918, 2894, 2859, 2813, 1631, 1583, 1496,
1467, 1442, 1409, 1371, 1311, 1238, 1164, 1109, 1070, 1034, 1010, 964, 905, 867, 814,
764, 736, 701, 676, 646; HR-MS (EI) m/z calcd for C,3H;NOF;: 445.1648; found:
445.1650.

6h

6h was synthesizing according to the general procedure GP1 using 55.0 mg of 1h (0.2
mmol, 1.0 eq.), 19.4 mg of morpholine (0.22 mmol, 1.1 eq.) and 30.6 mg phenylacetylene
3a (0.3 mmol, 1.5 eq.). First step was stirred at 70 °C 24 hours, while the second step was
stirred, at 120 °C for 72 hours. Purification was accomplished by flash column

chromatography (Silica gel, PE:EA 30:1).



Appearance: yellow solid; Yield: 27% (24 mg); 'H NMR (600 MHz, CDCI3) 6 8.16 (s,
1H), 7.95 (dd, J = 18.4, 5.2 Hz, 1H), 7.91 — 7.84 (m, 2H), 7.66 (t, J = 8.7 Hz, 1H), 7.59
(d, J=7.8 Hz, 1H), 7.53 — 7.47 (m, 2H), 7.41 — 7.35 (m, 2H), 7.25 (d, J = 7.4 Hz, 1H),
7.09 —7.03 (m, 1H), 6.36 (d, J = 7.8 Hz, 1H), 5.04 (s, 1H), 3.75 — 3.68 (m, 4H), 2.78 —
2.69 (m, 4H); 13C NMR (151 MHz, CDCI3) & 145.88 (s), 145.13 (s), 143.13 (s), 141.80
(s), 140.66 (s), 136.72 (s), 133.36 (s), 132.97 (s), 132.02 (2C; d), 130.99 (d), 130.48 (s,
Jerq = 32.6 Hz),128.62 (d), 128.46 (2C; d), 127.94 (2C; d), 126.43 (2C; d), 126.14 (d),
125.24 (d), 124.61 (s, Je-pq) = 272.1 Hz), 123.43 (d), 69.55 (t), 68.07 (1), 49.72 (d); IR
(ATR): v = 2970, 2931, 2863, 2817, 1617, 1504, 1450, 1407, 1335, 1323, 1250, 1160,
1112, 1068, 1013, 997, 950, 916, 892, 866, 845, 822, 767, 745, 693, 669; HR-MS (EI)
m/z calcd for C,sH,oNOF;: 445.1648; found: 445.1645.

Si

»
)
b

5i was synthesizing according to the general procedure GP1 using 46.8 mg of 1i (0.2
mmol, 1.0 eq.), 19.4 mg of morpholine (0.22 mmol, 1.1 eq.) and 30.6 mg phenylacetylene
3a (0.3 mmol, 1.5 eq.). First step was stirred at 70 °C 24 hours, while the second step was
stirred, at 120 °C for 72 hours. Purification was accomplished by flash column

chromatography (Silica gel, PE:EA 30:1).

Appearance: yellowish solid; Yield: 35% (28 mg); "TH NMR (400 MHz, CDCls) & 7.95
(s, 1H), 7.84 (d, J = 8.1 Hz, 1H), 7.65 — 7.56 (m, 2H), 7.49 — 7.42 (m, ] = 10.4, 4.5 Hz,
1H), 7.43 — 7.32 (m, 5H), 7.31 — 7.21 (m, 2H), 4.87 (s, 1H), 3.40 — 3.15 (m, 2H), 3.15 -
2.85 (m, 2H), 2.44 — 2.28 (m, 5H), 2.26 (s, 3H), 2.16 — 1.99 (m, 2H); 3C NMR (101
MHz, CDCl;) & 141.37 (s), 140.17 (s), 139.23 (s), 139.10 (s), 138.57 (s), 137.51 (s),
136.69 (s), 136.23 (s), 134.41 (s), 132.44 (s), 131.28 (d), 128.41 (d), 128.26 (d), 128.11



(d), 127.48 (d), 127.36 (d), 126.87 (d), 126.31 (d), 125.74 (d), 125.25 (d), 121.74 (d),
116.40 (d), 69.13 (t), 67.20 (t), 48.88 (d), 20.32 (q), 20.14 (q); IR (ATR, cm!): v= 3051,
2922, 2853, 1737, 1610, 1493, 1446, 1408, 1366, 1342, 1323, 1305, 1249, 1224, 1205,
1136, 1113, 1072, 1006, 948, 926, 888, 871, 804, 794, 774, 751, 700, 660, 639, 627, 609;
HR-MS (EI) m/z calcd for C,9H7;NO: 405.2093; found: 405.2092

6i

6i was synthesizing according to the general procedure GP1 using 46.8 mg of 1i (0.2
mmol, 1.0 eq.), 19.4 mg of morpholine (0.22 mmol, 1.1 eq.) and 30.6 mg phenylacetylene
3a (0.3 mmol, 1.5 eq.). First step was stirred at 70 °C 24 hours, while the second step was
stirred, at 120 °C for 72 hours. Purification was accomplished by flash column

chromatography (silica gel, PE:EA 30:1).

Appearance: yellowish solid; Yield: 20% (16 mg); "TH NMR (400 MHz, CDCls) 6 8.09
(s, IH), 7.90 (d,J=7.9 Hz, 1H), 7.63 — 7.56 (m, ] = 4.9, 2.5 Hz, 3H), 7.53 (d, ] = 8.6 Hz,
1H), 7.48 — 7.40 (m, 3H), 7.40 - 7.32 (m, J =11.0, 3.9 Hz, 2H), 6.12 (s, 1H), 4.98 (s, 1H),
3.79 —3.68 (m, 4H), 2.90 —2.57 (m, 4H), 2.27 (s, 3H), 2.01 (s, 3H); 13C NMR (101 MHz,
CDCI3) 8 142.35 (s), 141.89 (s), 139.00 (s), 138.79 (s), 136.89 (s), 136.17 (s), 136.05 (s),
133.47 (s), 132.73 (s), 132.54 (s), 130.14 (2C; d), 128.99 (d), 128.96 (d), 128.13 (d),
127.65 (d), 126.97 (d), 126.24 (d), 125.71 (d), 125.30 (d), 124.68 (d), 124.18 (d), 69.18
(t), 67.82 (t), 49.41 (d), 20.24 (q), 20.09 (q); IR (ATR, cm!): v= 3025, 2970, 2921, 2887,
2867, 2849, 2807, 1738, 1599, 1451, 1367, 1338, 1325, 1289, 1249, 1217, 1204, 1188,
1172, 1161, 1148, 1112, 1069, 1026, 1005, 985, 913, 894, 870, 808, 793, 760, 744, 702,
668, 636, 617; HR-MS (EI) m/z calcd for C,oH7NO: 405.2093; found: 405.2074



5j was synthesizing according to the general procedure GP1 using 47.2 mg of 1j (0.2
mmol, 1.0 eq.), 19.4 mg of morpholine (0.22 mmol, 1.1 eq.) and 30.6 mg phenylacetylene
3a (0.3 mmol, 1.5 eq.). First step was stirred at 70 °C 24 hours, while the second step was
stirred, at 120 °C for 72 hours. Purification was accomplished by flash column

chromatography (silica gel, PE:EA 30:1 to 20:1).

Appearance: yellow solid; Yield: 35% (29 mg); 'TH NMR (400 MHz, CDCls) 6 7.89 (s,
1H), 7.83 (d, J=8.1 Hz, 1H), 7.71 (d, J = 8.4 Hz, 1H), 7.61 (d, ] = 8.4 Hz, 1H), 7.45 (dd,
J=12.9, 5.4 Hz, 1H), 7.41 — 7.30 (m, 5H), 7.26 (dd, ] = 11.2, 4.0 Hz, 1H), 7.00 (d, J =
2.0 Hz, 1H), 6.90 (dd, J = 8.4, 2.2 Hz, 1H), 4.90 (s, 1H), 3.80 (s, 3H), 3.36 — 3.21 (m,
2H), 3.13 —2.95 (m, 2H), 2.34 (s, 2H), 2.16 — 2.03 (m, 2H); 3C NMR (101 MHz, CDCl;)
0 159.72 (s), 145.50 (s), 139.80 (s), 139.04 (s), 138.93 (s), 137.56 (s), 134.51 (s), 133.59
(s), 132.09 (s), 131.30 (d), 128.37 (d), 128.31 (d), 128.00 (d), 127.53 (d), 126.94 (d),
126.32 (d), 125.83 (d), 125.16 (d), 121.43 (d), 115.87 (d), 114.17 (d), 111.84 (d), 69.32
(t), 67.18 (q), 55.57 (1), 48.83 (d); IR (ATR, cm™): v = 2918, 2849, 137, 1609, 1487,
1453, 1417, 1366, 1277, 1229, 1217, 1113, 1094, 1031, 946, 809, 753, 730, 702, 616;
HR-MS (EI) m/z calcd for C,3H,5sNO;: 407.5130; found: 407.1876

6]



6j was synthesizing according to the general procedure GP1 using 47.2 mg of 1j (0.2
mmol, 1.0 eq.), 19.4 mg of morpholine (0.22 mmol, 1.1 eq.) and 30.6 mg phenylacetylene
3a (0.3 mmol, 1.5 eq.). First step was stirred at 70 °C 24 hours, while the second step was
stirred, at 120 °C for 72 hours. Purification was accomplished by flash column

chromatography (silica gel, PE:EA 30:1 to 20:1).

Appearance: yellow solid; Yield: 17% (14 mg); "TH NMR (400 MHz, CDCl;) 6 7.99 (s,
1H), 7.81 (d, J = 8.0 Hz, 1H), 7.55 — 7.45 (m, 3H), 7.40 (d, J = 8.4 Hz, 1H), 7.37 — 7.32
(m, 2H), 7.31 - 7.24 (m, 2H), 7.11 (d, J=1.7 Hz, 1H), 6.51 (dd, J = 8.6, 2.3 Hz, 1H), 6.21
(d, J=8.6 Hz, 1H), 4.90 (s, 1H), 3.73 (s, 3H), 3.64 (dd, J =4.7, 3.1 Hz, 4H), 2.81 — 2.43
(m, 4H); 3C NMR (101 MHz, CDCl;) & 159.53 (s), 146.74 (s), 141.45 (s), 138.93 (s),
136.54 (s), 133.78 (s), 133.57 (s), 132.18 (s), 132.08 (s), 130.16 (2C; d), 129.11 (d),
129.07 (d), 128.14 (d), 127.73 (d), 126.06 (d), 125.79 (d), 125.19 (d), 124.22 (d), 124.17
(d), 113.86 (d), 111.42 (d), 69.28, 67.81, 55.47, 49.40; IR (ATR, cm-1): v =2952, 2952,
2858, 2830, 1707, 1604, 1486, 1453, 1442, 1409, 1369, 1341, 1325, 1306, 1291, 1280,
1263, 2147, 1216, 1169, 1111, 1083, 1070, 1028, 1008, 948, 910, 884, 865, 828, 806,
793, 747, 734, 700, 660, 646, 621; HR-MS (EI) m/z calcd for CysH,sNO,: 407.5130;
found: 407.1883

Sk

o
s
b

Sk was synthesizing according to the general procedure GP1 using 44.8 mg of 1k (0.2
mmol, 1.0 eq.), 19.4 mg of morpholine (0.22 mmol, 1.1 eq.) and 30.6 mg phenylacetylene
3a (0.3 mmol, 1.5 eq.). First step was stirred at 70 °C 48 hours, while the second step was
stirred, at 120 °C for 72 hours. Purification was accomplished by flash column

chromatography (silica gel, PE:EA 30:1).



Appearance: yellowish solid; Yield: 58% (46 mg); "TH NMR (400 MHz, CDCl3) & 7.95
(s, 1H), 7.85 (d, J = 8.2 Hz, 1H), 7.74 (dd, J = 8.4, 5.1 Hz, 1H), 7.63 (d, J = 8.5 Hz, 1H),
7.45 (dd, J=5.8, 4.1 Hz, 2H), 7.43 — 7.37 (m, 5H), 7.34 (dd, J = 5.0, 3.4 Hz, 1H), 7.32 —
7.26 (m, 2H), 7.16 (dd, J = 8.5, 2.2 Hz, 3H), 7.05 (td, J = 8.7, 2.2 Hz, 1H), 4.92 (s, 1H),
3.40 — 3.17 (m, 2H), 3.17 — 2.97 (m, 2H), 2.42 — 2.19 (m, 2H), 2.20 — 1.99 (m, 2H); 13C
NMR (126 MHz, CDCI3) o 162.58 (s), 145.89 (s), 139.61 (s), 138.78 (s), 138.01 (s),
137.83 (s), 136.64 (s), 134.37 (s), 132.34 (s), 131.23 (d), 128.42 (d), 128.28 (d), 128.19
(d), 127.63 (d), 127.11 (d), 126.38 (d), 126.04 (d), 125.65 (d), 121.69 (d), 116.78 (d),
115.51 (d), 113.45 (d), 69.27 (t), 67.13 (t), 48.73 (d); IR (ATR): v = 3053, 2918, 2857,
2799, 1721, 1666, 1589, 1492, 1478, 1445, 1326, 1294, 1264, 1242, 1185, 1141, 1108,
1070, 1026, 1010, 935, 896, 872, 862, 824, 808, 752, 728, 703, 665; HR-MS (EI) m/z
calcd for C,7H»,NOF: 395.1680; found: 395.1680.

6k

6k was synthesizing according to the general procedure GP1 using 44.8 mg of 1k (0.2
mmol, 1.0 eq.), 19.4 mg of morpholine (0.22 mmol, 1.1 eq.) and 30.6 mg phenylacetylene
3a (0.3 mmol, 1.5 eq.). First step was stirred at 70 °C 48 hours, while the second step was
stirred, at 120 °C for 72 hours. Purification was accomplished by flash column

chromatography (Silica gel, PE:EA 30:1).

Appearance: yellowish solid; Yield: 12% (10 mg); "H NMR (600 MHz, CDCI13) 6 8.41
(s, 1H), 8.22 (d, J = 8.1 Hz, 1H), 7.94 — 7.87 (m, J = 14.8, 6.2, 3.7 Hz, 3H), 7.83 — 7.76
(m,J=9.7,8.9, 4.7 Hz, 1H), 7.73 (d, J = 7.0 Hz, 1H), 7.70 — 7.68 (m, 1H), 7.68 — 7.64
(m, 2H), 7.04 (td, J = 8.8, 2.4 Hz, 1H), 6.62 (dd, J = 8.6, 5.2 Hz, 1H), 5.31 (s, 1H), 4.21
—3.93 (m, J = 8.2, 3.9 Hz, 4H), 3.18 — 2.99 (m, J = 4.2 Hz, 4H); 3C NMR (126 MHz,



CDCl3) 6 161.45 (s), 146.17 (s), 140.21 (s), 137.48 (s), 135.77 (s), 134.61 (s), 132.43 (s),
131.38 (s), 128.93 (s), 128.18 (2C; d), 128.13 (2C; d), 127.13 (d), 126.89 (d), 125.23 (d),
124.94 (d), 124.62 (d), 123.44 (d), 123.37 (d), 114.10 (d), 111.93 (d), 68.10 (t), 66.69 (1),
48.32 (d); IR (ATR, cm™): v = 3057, 2958, 2926, 2852, 1721, 1679, 1604, 1480, 1451,
1411, 1339, 1322, 1264, 1246, 1114, 1031, 1012, 912, 891, 868, 824, 796, 750, 702, 621,
HR-MS (EI) m/z calcd for C,;H,,NOF: 395.1680; found: 395.1680.

]|

51 was synthesizing according to the general procedure GP1 using 48.0 mg of 11 (0.2
mmol, 1.0 eq.), 19.4 mg of morpholine (0.22 mmol, 1.1 eq.) and 30.6 mg phenylacetylene
3a (0.3 mmol, 1.5 eq.). First step was stirred at 70 °C 48 hours, while the second step was
stirred, at 120 °C for 72 hours. Purification was accomplished by flash column

chromatography (silica gel, PE:EA 30:1).

Appearance: yellowish solid; Yield: 40% (33 mg); 'H NMR (600 MHz, CDCl;) 6
726.80 (s, 1H), 726.67 (d, J = 8.2 Hz, 1H), 726.53 (d, J = 8.1 Hz, 1H), 726.45 (d, ] = 8.4
Hz, 1H), 726.29 (d, J = 7.6 Hz, 1H), 726.26 (d, J = 6.4 Hz, 1H), 726.23 (t, ] = 6.1 Hz,
2H), 726.19 (d,J=7.4 Hz, 2H), 726.17 — 726.10 (m, 3H), 723.74 (s, 1H), 722.14—722.01
(m, 2H), 721.93 — 721.82 (m, 2H), 721.18 — 721.05 (m, 2H), 720.97 — 720.85 (m, 2H);
13C NMR (151 MHz, CDCl3) & 145.73 (s), 139.66 (s), 139.51 (s), 139.00 (s), 138.22 (s),
138.09 (s), 134.60 (s), 133.58 (s), 132.97 (s), 131.50 (d), 128.90 (d), 128.72 (d), 128.57
(2C; d), 128.55 (2C; d), 127.93 (d), 127.42 (d), 126.68 (d), 126.39 (d), 126.13 (d), 121.88
(d), 117.61 (d), 69.55 (t), 67.41 (t), 49.21 (d); IR (ATR, cm): v = 2943, 2925, 2856,
2803, 1621, 1511, 1493, 1445, 1413, 1374, 1341, 1324, 1294, 1261, 1218, 1200, 1154,
1111, 1101, 1056, 1029, 1006, 925, 909, 867, 838, 824, 762, 736, 700, 667, 625; HR-MS
(EI) m/z calcd for C,7H,,NOCI: 411.1384; found: 411.1381.



61

61 was synthesizing according to the general procedure GP1 using 48.0 mg of 11 (0.2
mmol, 1.0 eq.), 19.4 mg of morpholine (0.22 mmol, 1.1 eq.) and 30.6 mg phenylacetylene
3a (0.3 mmol, 1.5 eq.). First step was stirred at 70 °C 48 hours, while the second step was
stirred, at 120 °C for 72 hours. Purification was accomplished by flash column

chromatography (silica gel, PE:EA 30:1).

Appearance: yellowish solid; Yield: 17% (14 mg); "TH NMR (600 MHz, CDCl3) & 8.11
(s, 1H), 7.92 (d, J = 8.1 Hz, 1H), 7.63 — 7.56 (m, 4H), 7.53 — 7.47 (m, J = 16.8, 8.2 Hz,
2H), 7.42 —7.37 (m, J = 10.2, 7.8 Hz, 2H), 7.34 (d, J = 6.6 Hz, 1H), 7.00 (d, J = 8.2 Hz,
1H), 6.27 (d, J = 8.4 Hz, 1H), 5.00 (s, 1H), 3.78 — 3.67 (m, J = 3.7 Hz, 4H), 2.78 — 2.69
(m, 4H); 3C NMR (151 MHz, CDCl;) 6 146.87 (s), 141.32 (s), 139.66 (s), 138.70 (s),
135.78 (s), 134.03 (s), 133.75 (s), 133.58 (s), 133.05 (s), 130.20 (2C; d), 129.52 (2C; d),
129.47 (d), 128.62 (d), 128.50 (d), 128.30 (d), 126.67 (d), 126.35 (d), 126.16 (d), 124.79
(d), 124.57 (d), 69.43 (t), 68.02 (t), 49.68 (d); IR (ATR, cm): v = 2962, 2928, 2857,
2804, 1719, 1582, 1492, 1469, 1444, 1410, 1344, 1326, 1295, 1250, 1162, 1138, 1110,
1070, 1028, 1009, 892, 880, 862, 822, 780, 752, 702, 662; HR-MS (EI) m/z calcd for
C,7H2HoNOCI: 411.1384; found: 411.1362.

Sm



S5m was synthesizing according to the general procedure GP1 using 41.2 mg of 1a (0.2
mmol, 1.0 eq.), 19.4 mg of morpholine (0.22 mmol, 1.1 eq.) and 35 mg phenylacetylene
derivative 3m (0.3 mmol, 1.5 eq.). First step was stirred at 70 °C 24 hours, while the
second step was stirred, at 120 °C for 48 hours. Purification was accomplished by flash

column chromatography (silica gel, PE:EA 30:1).

Appearance: yellowish solid; Yield: 29% (23 mg); 'H NMR (400 MHz, CDCl3) & 8.00
(s, 1H), 7.85 (d, J = 8.1 Hz, 1H), 7.81 (d, J = 7.6 Hz, 1H), 7.66 (d, J = 8.5 Hz, 1H), 7.46
(d, J=7.4 Hz, 1H), 7.42 - 7.37 (m, 1H), 7.34 (t, J = 7.4 Hz, 1H), 7.30 — 7.20 (m, 6H),
4.94 (s, 1H), 3.27 (ddd, J = 9.5, 6.4, 2.7 Hz, 2H), 3.15 — 3.03 (m, 2H), 2.41 (s, 4H), 2.32
(d, J = 4.5 Hz, 2H), 2.19 — 2.06 (m, 2H); 3C NMR (101 MHz, CDCl;) 6 143.77 (s),
140.72 (s), 139.80 (s), 138.95 (s), 137.81 (s), 136.49 (s), 135.91 (s), 134.36 (s), 132.85
(s), 131.18 (d), 128.88 (d), 128.30 (2C; d), 128.27 (d), 128.23 (d), 127.45 (d), 126.43 (d),
126.20 (d), 125.81 (d), 125.47 (d), 120.65 (d), 116.95 (d), 69.39 (t), 67.19 (t), 48.90 (d),
21.33 (q); IR (ATR, cm™'): v = 2955, 2921, 2850, 2806, 1711, 1625, 1502, 1447, 1407,
1365, 1339, 1321, 1290, 1247, 1232, 1205, 1181, 1136, 1111, 1067, 1030, 1008, 944,
920, 886, 867, 857, 808, 791, 771, 755, 738, 702, 631, HR-MS (EI) m/z calcd for
C,sH,5NO: 391.1936; found: 391.1931

6m

6m was synthesizing according to the general procedure GP1 using 41.2 mg of 1a (0.2
mmol, 1.0 eq.), 19.4 mg of morpholine (0.22 mmol, 1.1 eq.) and 35 mg phenylacetylene
derivative 3m (0.3 mmol, 1.5 eq.). First step was stirred at 70 °C 24 hours, while the
second step was stirred, at 120 °C for 48 hours. Purification was accomplished by flash

column chromatography (silica gel, PE:EA 30:1).



Appearance: yellowish solid; Yield: 30% (24 mg); "TH NMR (400 MHz, CDCl3) 6 7.99
(s, 1H), 7.74 (d, J = 8.2 Hz, 1H), 7.58 — 7.48 (m, 4H), 7.36 — 7.32 (m, 1H), 7.31 — 7.26
(m, 1H), 7.23 (d, J = 8.3 Hz, 1H), 7.13 (t, J = 7.4 Hz, 1H), 6.94 (t, ] = 7.5 Hz, 1H), 6.27
(d, J=7.8 Hz, 1H), 4.94 (s, 1H), 3.63 (s, 4H), 2.65 (s, 4H), 2.32 (s, 3H); 3C NMR (101
MHz, CDCl;) & 144.74 (s), 141.06 (s), 140.51 (s), 138.95 (s), 136.60 (s), 135.57 (s),
133.64 (s), 133.62 (s), 132.98 (s), 130.98 (d), 130.09 (d), 129.10 (d), 129.06 (d), 128.02
(d), 127.94 (d), 127.84 (d), 127.74 (d), 127.15 (d), 125.87 (d), 125.33 (d), 124.12 (d),
123.39 (d), 69.30 (t), 67.81 (t), 49.41 (d), 21.89 (q); IR (ATR, cm—}): v = 2956, 2930,
1738, 1642, 1537, 1450, 1377, 1322, 1230, 1116, 1071, 1032, 878, 805, 764, 738, 703,
665, 616; HR-MS (EI) m/z calcd for CpgH,5NO: 391.1936; found: 391.1931

Sn

Sn was synthesizing according to the general procedure GP1 using 41.2 mg of 1a (0.2
mmol, 1.0 eq.), 19.4 mg of morpholine (0.22 mmol, 1.1 eq.) and 57.6 mg phenylacetylene
derivative 3n (0.3 mmol, 1.5 eq.). First step was stirred at 70 °C 24 hours, while the
second step was stirred, at 120 °C for 48 hours. Purification was accomplished by flash

column chromatography (silica gel, PE:EA 20:1 to 10:1).

Appearance: orangish solid; Yield: 35% (33 mg) ; '"H NMR (600 MHz, CDCls) 6 8.09
(s, 1H), 7.95 (d, J = 8.1 Hz, 1H), 7.89 (d, J = 7.6 Hz, 1H), 7.82 (d, ] = 8.4 Hz, 1H), 7.56
(d,J=7.4Hz, 1H), 7.50 (t, ] = 7.4 Hz, 1H), 7.42 (dt, J = 8.0, 4.2 Hz, 2H), 7.32 (t, J = 7.4
Hz, 1H), 6.69 (dd, J = 19.8, 1.5 Hz, 2H), 5.07 (s, 1H), 3.98 (s, 3H), 3.90 (s, 3H), 3.86 (s,
3H), 3.41 — 3.34 (m, 2H), 3.28 — 3.15 (m, 2H), 2.44 (s, 2H), 2.23 (dd, ] = 9.1, 5.8 Hz,
2H); 3C NMR (151 MHz, CDCls) 8 153.62 (s), 153.11 (s), 143.80 (s), 140.92 (s), 140.01
(), 139.26 (s), 137.90 (s), 137.37 (s), 135.00 (s), 134.63 (s), 132.82 (s), 128.70 (s), 128.60



(s), 127.90 (s), 126.62 (s), 126.56 (s), 126.28 (s), 126.02 (s), 121.04 (s), 117.47 (s), 108.63
(s), 105.84 (s), 69.81 (t), 67.75 (q), 61.43 (1), 56.61 (q), 56.58 (q), 49.32 (d); IR (ATR,
cm): v = 2944, 2928, 2847, 2799, 1580, 1502, 1461, 1448, 1409, 1347, 1349, 1321,
1233, 1181, 1125, 1008, 909, 866, 826, 794, 776, 761, 746, 698, 641; HR-MS (EI) m/z
calcd for C30H,9NOy4: 467.2091; found: 467.2074.

6n

()
O’Q

Ph
MeO  OMme

OMe

6n was synthesizing according to the general procedure GP1 using 41.2 mg of 1a (0.2
mmol, 1.0 eq.), 19.4 mg of morpholine (0.22 mmol, 1.1 eq.) and 57.6 mg phenylacetylene
derivative 3n (0.3 mmol, 1.5 eq.). First step was stirred at 70 °C 24 hours, while the
second step was stirred, at 120 °C for 48 hours. Purification was accomplished by flash

column chromatography (silica gel, PE:EA 20:1 to 10:1).

Appearance: yellow solid; Yield: 65% (61 mg); 'H NMR (600 MHz, CDCls) 6 8.17 (s,
1H), 7.79 (d, J = 7.4 Hz, 1H), 7.75 — 7.63 (m, 3H), 7.61 (d, ] = 7.3 Hz, 1H), 7.56 — 7.52
(m, 1H), 7.46 (s, 1H), 7.36 (td, J = 7.4, 0.8 Hz, 1H), 7.15 (t, J = 7.6 Hz, 1H), 6.05 (d,J =
7.9 Hz, 1H), 5.15 (s, 1H), 4.22 (s, 3H), 4.07 (s, 3H), 3.90 (t, ] = 4.5 Hz, 4H), 3.49 (s, 3H),
291 (d, J = 2.2 Hz, 4H); 13C NMR (151 MHz, CDCl3) 6 153.04 (s), 151.02 (s), 144.53
(s), 142.85(s), 142.72 (s), 141.73 (s), 141.48 (s), 136.64 (s), 132.49 (s), 131.28 (s), 128.88
(d), 128.77 (d), 128.42 (d), 128.38 (d), 128.21 (d), 127.03 (d), 126.81 (d), 125.91 (d),
123.91 (d), 123.75 (d), 123.72 (d), 103.57 (d), 69.37 (1), 68.12 (q), 61.15 (q), 60.81 (q),
56.12 (t),49.69 (d); IR (ATR, cm™!): v=12964, 2924, 2855, 2813, 1608, 1573, 1497, 1463,
1445, 1414, 1361, 1345, 1318, 1262, 1245, 1208, 1154, 1106, 1052, 1038, 998, 901, 887,
861, 832, 775, 745, 700, 633; HR-MS (EI) m/z calcd for C30H29NO4: 467.2091; found:
467.2072.



So

50 was synthesizing according to the general procedure GP1 using 41.2 mg of 1a (0.2
mmol, 1.0 eq.), 19.4 mg of morpholine (0.22 mmol, 1.1 eq.) and 48.6 mg phenylacetylene
derivative 30 (0.3 mmol, 1.5 eq.). First step was stirred at 70 °C 24 hours, while the second
step was stirred, at 120 °C for 48 hours. Purification was accomplished by flash column

chromatography (silica gel, PE:EA 20:1 to 10:1).

Appearance: yellow solid; Yield: 34% (30 mg); "TH NMR (400 MHz, CDCl;) 4 8.09 (s,
1H), 7.93 (d, J = 8.0 Hz, 1H), 7.88 (d, J = 7.6 Hz, 1H), 7.68 (d, ] = 8.4 Hz, 1H), 7.54 (d,
J=7.3Hz, 1H), 7.46 (ddd, J = 8.1, 6.9, 1.2 Hz, 1H), 7.41 (t, J = 7.5 Hz, 1H), 7.36 (ddd,
J=8.2,6.8, 1.3 Hz, 1H), 7.30 (dd, J=7.4, 1.0 Hz, 1H), 7.13 (d, J = 7.6 Hz, 1H), 7.05 (dd,
J=28.2,1.5Hz, 1H), 6.88 (dd, J = 7.5, 1.6 Hz, 1H), 4.92 (s, 1H), 3.98 (s, 3H), 3.62 (s,
3H), 3.51 — 3.43 (m, 2H), 3.21 — 3.15 (m, 2H), 2.48 (s, 2H), 2.22 — 2.15 (m, 2H); 13C
NMR (101 MHz, CDCl3) & 152.56 (s), 147.90 (s), 143.65 (s), 140.81 (s), 140.15 (s),
138.92 (s), 134.99 (s), 133.99 (s), 132.73 (s), 132.67 (s), 128.21 (d), 127.30 (d), 126.65
(d), 126.31 (d), 125.74 (d), 125.16 (d), 123.29 (d), 121.59 (d), 120.62 (d), 117.07 (d),
111.95(d), 104.18 (d), 69.50 (t), 67.24 (q), 60.12 (q), 55.93 (1), 49.26 (d); IR (ATR, cm!):
v=2954,2933,2867,2833,1727,1679, 1579, 1471, 1427, 1366, 1342, 1322, 1263, 1230,
1171, 1114, 1079, 1010, 950, 903, 867, 812, 786, 768, 745, 702, 657, 620; HR-MS (EI)
m/z calcd for C,o0H,7NO3: 437.1986; found: 437.1969.



60

60 was synthesizing according to the general procedure GP1 using 41.2 mg of 1a (0.2
mmol, 1.0 eq.), 19.4 mg of morpholine (0.22 mmol, 1.1 eq.) and 48.6 mg phenylacetylene
derivative 30 (0.3 mmol, 1.5 eq.). First step was stirred at 70 °C 24 hours, while the second
step was stirred, at 120 °C for 48 hours. Purification was accomplished by flash column

chromatography (silica gel, PE:EA 20:1 to 10:1).

Appearance: yiellow solid; Yield: 33% (29 mg); 'TH NMR (400 MHz, CDCl;) & 8.39 (s,
1H), 7.64 (d, J = 7.5 Hz, 1H), 7.59 — 7.54 (m, 3H), 7.44 — 7.38 (m, 1H), 7.37 — 7.31 (m,
1H), 7.24 —7.21 (m, 1H), 7.19 (dd, J = 7.5, 0.9 Hz, 1H), 7.16 (d, ] = 9.3 Hz, 1H), 7.01 (t,
J=7.4Hz, 1H), 6.36 (d, J = 7.8 Hz, 1H), 5.04 (s, 1H), 4.09 (s, 3H), 3.98 (s, 3H), 3.72 (d,
J=3.0 Hz, 4H), 2.81 — 2.64 (m, 4H); 3C NMR (101 MHz, CDCl;) & 148.40 (s), 144.51
(s), 143.11 (s), 141.94 (s), 140.94 (s), 138.84 (s), 134.99 (s), 133.45 (s), 130.00 (d), 129.75
(s), 129.03 (d), 128.40 (d), 127.95 (d), 127.80 (d), 127.06 (d), 125.91 (d), 123.10 (d),
122.81 (d), 117.66 (d), 114.59 (d), 104.22 (d), 69.43 (t), 67.79 (q), 61.28 (q), 56.86 (1),
49.46 (d); IR (ATR, cm™): v = 2959, 2930, 2851, 1730, 1711, 1679, 1607, 1579, 1510,
1468, 1378, 1338, 1322, 1271, 1177, 1114, 1074, 1031, 1010, 979, 896, 818, 791, 765,
741, 704; HR-MS (EI) m/z calcd for Cy9H,7NO5: 437.1986; found: 437.1995.

Sp



5q was synthesizing according to the general procedure GP1 using 41.2 mg of 1a (0.2
mmol, 1.0 eq.), 19.4 mg of morpholine (0.22 mmol, 1.1 eq.) and 41.1 mg phenylacetylene
derivative 3q (0.3 mmol, 1.5 eq.). First step was stirred at 70 °C 48 hours, while the
second step was stirred, at 120 °C for 72 hours. Purification was accomplished by flash

column chromatography (silica gel, PE:EA 30:1).

Appearance: yellow/greenish solid; Yield: 30% (25 mg); "TH NMR (400 MHz, CDCl;)
08.10 (s, 1H), 7.94 (d, J = 8.1 Hz, 1H), 7.89 (d, J = 7.5 Hz, 1H), 7.65 (d, ] = 8.4 Hz, 1H),
7.60 —7.36 (m, 8H), 7.31 (t, ] = 7.4 Hz, 1H), 4.97 (s, 1H), 3.58 — 3.25 (m, 2H), 3.19 (dd,
J =8.4, 5.5 Hz, 2H), 2.50 — 2.36 (m, 2H), 2.33 — 2.11 (m, 2H); '3C NMR (101 MHz,
CDCls) 6 143.37 (s), 140.59 (s), 139.90 (s), 138.94 (s), 137.44 (s), 136.35 (s), 134.35 (s),
132.97 (s), 132.65 (s), 132.49 (d), 129.81 (d), 128.47 (d), 128.42 (d), 128.37 (d), 127.79
(d), 127.62 (d) 126.28 (d), 126.02 (d), 125.99 (d) 125.78 (d), 120.75 (d), 117.42 (d), 69.31
(t), 67.17 (t), 48.91 (d); IR (ATR, cm™): v = 3062, 2956, 2928, 2853, 1712, 1677, 1625,
1599, 1490, 1448, 1419, 1322, 1248, 1157, 1114, 1087, 1014, 933, 876, 808, 758, 740,
702, 673; HR-MS (EI) m/z calcd for C,7H,,NOCI: 411.1384; found: 411.1383.

6p

Oy,

6q was synthesizing according to the general procedure GP1 using 41.2 mg of 1a (0.2
mmol, 1.0 eq.), 19.4 mg of morpholine (0.22 mmol, 1.1 eq.) and 41.1 mg phenylacetylene
derivative 3q (0.3 mmol, 1.5 eq.). First step was stirred at 70 °C 48 hours, while the
second step was stirred, at 120 °C for 72 hours. Purification was accomplished by flash

column chromatography (silica gel, PE:EA 30:1).



Appearance: yellow/greenish solid; Yield: 16% (13 mg); "TH NMR (400 MHz, CDCl;)
0 8.01 (d, J =4.7 Hz, 2H), 7.76 (d, J = 8.7 Hz, 1H), 7.63 — 7.49 (m, 4H), 7.41 — 7.22 (m,
6H), 6.96 (t, ] = 7.6 Hz, 1H), 6.30 (d, J = 7.8 Hz, 1H), 4.93 (s, 1H), 3.66 — 3.49 (m, 4H),
2.70 — 2.52 (m, J = 3.8 Hz, 4H); 13C NMR (101 MHz, CDCls) 6 144.77 (s), 141.92 (s),
140.50 (s), 137.98 (s), 137.57 (s), 131.87 (s), 130.95 (s), 129.97 (d), 129.64 (2C; d),
129.31 (2C; d), 129.27 (d), 128.15 (d), 126.41 (d), 125.95 (d), 125.19 (d), 124.18 (d),
123.85 (d, J = 56.2 Hz), 128.15 (d), 120.75 (s), 117.42 (s), 69.31 (t), 67.77 (t), 49.44 (d);
IR (Reflection, cm™'): v =2937, 2850, 2831, 2244, 1609, 1581, 1488, 1471, 1415, 1376,
1339, 1324, 1268, 1249, 1208, 1152, 1106, 1052, 1033, 1004, 986, 905, 862, 834, 798,
769, 730, 706, 657; HR-MS (EI) m/z calcd for C,;H,,NOCI: 411.1384; found: 411.1414.

O,

Ocf
¥

5q was synthesizing according to the general procedure GP1 using 41.2 mg of 1a (0.2
mmol, 1.0 eq.), 19.4 mg of morpholine (0.22 mmol, 1.1 eq.) and 51 mg phenylacetylene
derivative 3q (0.3 mmol, 1.5 eq.). First step was stirred at 70 °C 48 hours, while the
second step was stirred, at 120 °C for 72 hours. Purification was accomplished by flash

column chromatography (silica gel, PE:EA 30:1).

Appearance: yellowish solid; Yield: 35% (31 mg); 'TH NMR (400 MHz, CDCl3) 6 8.13
(s, 1H), 7.96 (d, J = 8.1 Hz, 1H), 7.90 (d, J = 7.6 Hz, 1H), 7.82 (d, ] = 8.0 Hz, 1H), 7.78
(d, J =8.0 Hz, 1H), 7.61 (d, J = 8.3 Hz, 2H), 7.56 (dd, J = 11.2, 7.9 Hz, 2H), 7.53 — 7.48
(m, 1H), 7.44 (t, J = 7.5 Hz, 1H), 7.39 (ddd, ] = 8.2, 6.9, 1.2 Hz, 1H), 7.32 (td, J = 7.4,
0.8 Hz, 1H), 4.98 (s, 1H), 3.37 — 3.27 (m, 2H), 3.16 — 3.04 (m, 2H), 2.41 (s, 2H), 2.24 —
2.12 (m, 2H); 3C NMR (101 MHz, CDCls) 6 143.23 (s), 143.06 (s), 140.51 (s), 139.94
(s), 138.93 (s), 136.03 (s), 134.36 (s), 132.17 (), 131.64 (d), 129.39 (5; JC-p(q) = 32.5 Hz),
128.76 (d), 128.48 (d), 128.44 (d), 127.70 (d), 126.30 (d), 126.13 (d), 125.95 (d), 125.81



(d), 125.29 (d; Jep(q = 3.8 Hz), 124.47 (d; Je.r(q = 3.7 Hz), 120.81 (d), 117.70 (d), 69.27
(t), 67.02 (t), 48.89 (d); IR (ATR, emr): v = 2922, 2852, 2851, 1678, 1620, 1466, 1407,
1324, 1261, 1164, 1107, 1066, 1020, 855, 792, 767, 742, 702, 617; HR-MS (EI) m/z for
C,sH2,NOF;: 445.1648; found: 445.1646.

6q

CFs

6q was synthesizing according to the general procedure GP1 using 41.2 mg of 1a (0.2
mmol, 1.0 eq.), 19.4 mg of morpholine (0.22 mmol, 1.1 eq.) and 51 mg phenylacetylene
derivative 3q (0.3 mmol, 1.5 eq.). First step was stirred at 70 °C 48 hours, while the
second step was stirred, at 120 °C for 72 hours. Purification was accomplished by flash

column chromatography (silica gel, PE:EA 30:1).

Appearance: yellowish solid; Yield: 20% (18 mg); "TH NMR (400 MHz, CDCl;) & 8.17
(s, 1H), 8.02 (d, J = 8.5 Hz, 1H), 7.80 (d, J = 0.5 Hz, 1H), 7.69 — 7.58 (m, 5H), 7.45 —
7.40 (m, 1H), 7.38 — 7.34 (m, 1H), 7.28 — 7.23 (m, 1H), 7.05 (t, J = 7.5 Hz, 1H), 6.39 (d,
J=7.8 Hz, 1H), 5.05 (s, 1H), 3.74 — 3.66 (m, 4H), 2.78 — 2.68 (m, 4H); 13C NMR (101
MHz, CDCl;) 6 145.60 (s), 144.67 (s), 144.04 (s), 140.29 (s), 137.88 (s), 137.59 (s),
134.36 (s), 133.90 (s), 132.60 (s), 129.90 (d), 129.88 (d), 129.36 (d), 129.32 (d), 129.15
(d), 128.34 (d), 128.19 (d), 127.82 (d), 125.98 (d), 125.58 (d), 124.14 (d), 123.89 (d, Jc.
Fq = 4.5 Hz), 123.72 (s), 121.18 (d Jc.rq) = 3.1 Hz), 69.38 (1), 67.75 (1), 49.47 (d); IR
(ATR, cm™): v = 2958, 2922, 2851, 1720, 1680, 1471, 1451, 1415, 1318, 1274, 1163,
1115, 1070, 1014, 905, 819, 763, 741, 704; HR-MS (EI) m/z caled for C,sH,,F3NO:
445.1637; found: 445.1641.



Sr

5
e
O

Sr was synthesizing according to the general procedure GP1 using 41.2 mg of 1a (0.2
mmol, 1.0 eq.), 19.4 mg of morpholine (0.22 mmol, 1.1 eq.) and 54.3 mg phenylacetylene
derivative 3r (0.3 mmol, 1.5 eq.). First step was stirred at 70 °C 48 hours, while the second
step was stirred, at 120 °C for 72 hours. Purification was accomplished by flash column

chromatography (silica gel, PE:EA 30:1).

Appearance: yellowish solid; Yield: 23% (21 mg); "TH NMR (400 MHz, CDCl3) & 8.15
(s, 1H), 7.97 (d, J = 8.1 Hz, 1H), 7.91 (d, J = 7.6 Hz, 1H), 7.76 (d, ] = 7.9 Hz, 1H), 7.58
(d, J =7.4 Hz, 1H), 7.54 — 7.30 (m, 9H), 5.03 (s, 1H), 3.47 — 3.28 (m, 2H), 3.23 — 3.03
(m, 2H), 2.51 — 2.39 (m, 2H), 2.37 — 2.23 (m, J = 9.0, 5.9 Hz, 2H); 3C NMR (101 MHz,
CDCls) 6 143.47 (s), 140.62 (s), 140.12 (s), 139.28 (s), 138.76 (s), 136.04 (s), 134.30 (s),
133.53 (d), 132.60 (d), 128.87 (s), 128.39 (d), 128.28 (d), 127.54 (2C; d), 126.35 (d),
126.01 (d), 125.85 (d), 125.73 (d), 122.88 (s), 120.77 (d), 117.73 (d), 70.00 (t), 67.02 (t),
49.18 (d); IR (ATR, cm™): v = 2952, 2858, 2812, 1578, 1504, 1472, 1448, 1432, 1410,
1368, 1345, 1324, 1294, 1250, 1179, 1137, 1107, 1068, 1049, 1026, 1007, 953, 904, 877,
865, 851, 789, 757, 734, 699, 686, 653, 636; HR-MS (EI) m/z caled for C,7H,,NOB:
455.0879; found: 455.0886.

6r



6r was synthesizing according to the general procedure GP1 using 41.2 mg of 1a (0.2
mmol, 1.0 eq.), 19.4 mg of morpholine (0.22 mmol, 1.1 eq.) and 54.3 mg phenylacetylene
derivative 3r (0.3 mmol, 1.5 eq.). First step was stirred at 70 °C 48 hours, while the second
step was stirred, at 120 °C for 72 hours. Purification was accomplished by flash column

chromatography (silica gel, PE:EA 30:1).

Appearance: yellowish solid; Yield: 13% (12 mg); purification not possible — mixture
with the 5r was delivered; HR-MS (EI) m/z calcd for Cp;H,,NOBr: 455.0879; found:
455.0880

6s

)

-
~ )

6t was synthesizing according to the general procedure GP1 using 49.6 mg of 1t (0.2
mmol, 1.0 eq.), 19.4 mg of morpholine (0.22 mmol, 1.1 eq.) and 30.6 mg phenylacetylene
3a (0.3 mmol, 1.5 eq.). First step was stirred at 70 °C 24 hours, while the second step was
stirred, at 120 °C for 48 hours. Purification was accomplished by flash column

chromatography (silica gel, PE:EA 30:1).

Appearance: pale white/yellowish solid; Yield: 97% (82 mg); 'H NMR (600 MHz,
CDCl5) 6 8.10 (s, 1H), 7.92 (d, J = 8.1 Hz, 1H), 7.65 (d, ] = 7.4 Hz, 1H), 7.50 — 7.44 (m,
1H), 7.40 (d, J = 8.2 Hz, 1H), 7.35 (dd, J = 11.0, 4.0 Hz, 1H), 7.22 (s, 1H), 7.12 — 7.05
(m, 3H), 6.41 (d, J = 7.8 Hz, 1H), 5.06 (s, 1H), 3.75 — 3.66 (m, 4H), 2.75 — 2.64 (m, ] =
2.9 Hz, 4H), 2.47 (s, 3H), 1.80 (s, 3H), 1.78 (s, 3H); 13C NMR (151 MHz, CDCl3) &
144.69 (s), 141.85 (s), 141.55 (s), 137.65 (s), 137.05 (s), 136.90 (s), 136.84 (s), 134.45
(s), 133.44 (s), 132.93 (s), 132.22 (s), 129.05 (2C; d), 128.99 (d), 128.69 (d), 127.58 (d),



126.34 (d), 126.14 (d), 125.98 (d), 125.63 (2C; d), 124.29 (d), 122.65 (d), 69.65 (t), 68.10
(t),49.54 (d), 21.65 (q), 20.20 (q), 20.14 (q); IR (ATR, cm™): v=12959, 2933, 2917, 2856,
2817, 1612, 1415, 1508, 1374, 1340, 1324, 1291, 1249, 1181, 1146, 1113, 1068, 1011,
997, 932, 887, 864, 769, 740, 656, 613; HR-MS (EI) m/z calcd for C;0H,oNO: 419.2244;
found: 419.2240.

®
o-OQ
s

5t was synthesizing according to the general procedure GP1 using 41.2 mg of 1a (0.2
mmol, 1.0 eq.), 19.4 mg of morpholine (0.22 mmol, 1.1 eq.) and 43.3 mg phenylacetylene
derivative 3t (0.3 mmol, 1.5 eq.). First step was stirred at 70 °C 24 hours, while the second
step was stirred, at 120 °C for 48 hours. Purification was accomplished by flash column

chromatography (silica gel, PE:EA 20:1).

Appearance: pale white/yellowish solid; Yield: 60% (81 mg); 'TH NMR (600 MHz,
CDCI?): & [ppm] = 8.09 (s, 1H), 7.95 (d, J = 8.2 Hz, 1H), 7.89 (d, J = 7.6 Hz, 1H), 7.53
(d, J = 7.4 Hz, 1H), 7.45 (sext, ] = 7.2 Hz, 3H), 7.32 (dt, J = 18.3, 7.4 Hz, 2H), 7.02 (d, J
= 15.7 Hz, 2H), 4.60 (s, 1H), 3.47 — 3.40 (m, 2H), 3.30 — 3.19 (m, 2H), 2.44 — 2.43 (m,
2H), 2.41 (s, 3H), 2.23 — 2.16 (m, 2H), 1.94 (s, 3H), 1.86 (s, 3H); 3C NMR (151 MHz,
CDCly): 8 [ppm] = 143.5 (5), 141.2 (s), 140.1 (s), 139.2 (s), 138.0 (s), 137.1 (s), 136.7 (5),
135.1 (s), 134.8 (s), 134.6 (s), 132.7 (s), 128.8 (d), 128.6 (d), 128.4 (d), 128.0 (d), 127.6
(d), 126.7 (d), 126.2 (d), 126.0 (d), 126.0 (d), 121.0 (d), 117.1 (d), 70.4 (1), 67.3 (t), 50.2
(d), 21.5 (q), 21.4 (q), 20.1 (q); IR (ATR, em'!): v = 2958, 2919, 2886, 2854, 2816, 1445,
1371, 1341, 1323, 1247, 1205, 1178, 1113, 1067, 1029, 1010, 922, 888, 874, 856, 791,
762,735, 700, 629; HR-MS (EI) m/z calcd for C30H9NO: 419.2244; found: 419.2236
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54T
mh.mv
9L'T

ELE:
mn.mW
PLE:

S0'5—

o1
n
~
e ——

e

= =ik

= =560

e HFO0'T

4.0 3.5 3.0 25

7.0 6.5 6.0 5.5 5.0 45
f1 (ppm)

7.5

8.0

TLeb—

01'89—
TIER—

SLEET
99'FET
TE'SET
£T'9ZT
£2°9ZT
L99ET
B5'LZT
E1°82Tx
TE'8ZT
9p 82T
$9°82T
LE'BZT
TE'6ET
PEOET
COEET
08'EET
£8'EET
TE9ET
SO'6ET
TETET
LLTRT
mm.¢v.ﬁ.__

e L L e 5 1

75 65 55

115 110 105 100 95 90 85
f1 (ppm)

120

130

135

145

Figure 2. 1H NMR spectrum (top) and 13C spectrum (bottom) of 6a in CDCI3.



ST'T
ae
aT
wi—

EVE~.

[<33
33 HW.
¥

66'€—
80—

66—

68—

OMe

MeO

Fooz
Fooz

Fooz
Fest

*>E0'E
=00"€

060

o0t

109
00T

E00'T

E560

9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0
f1 (ppm)

10.0

Toee—

SOLS—

6519 —

05L9—
15°69—

8L0TT—

BEPIT—

21—

%ﬁ

8S'8ZT
B,mnﬁw.
S9'8TT
0s' 1€l

067ZET
[ mmﬁk
EE'BET—
M.h,mmﬁ*
TZ'THT

SCET
HH,—\E”\‘

LL8PT—

OMe

MeO

155 150 145 140 135 130 125 120 115 110 105 100 2?( 9']) 85 80 75 70 65 60 55 50 45 40 35 30 25
ppm

160

Figure 3. 1H NMR spectrum (top) and 13C spectrum (bottom) of Sb in CDCI3.



0LT—

9E'E—

W9~
¥59~"

S8'9-
S8'9-
98'9-
iz
L2 ¥4
L1 44
or'L
mS%
@
WL~
m.\.ﬂ
veL
06
61>

we—

J

T«c,v
E00E

HWS.'

=-—STE

Fso

55 5.0 4.5 4.0 3.5 3.0 2.5

6.0
f1 (ppm)

9.0 8.5 8.0 7.5 7.0 6.5

9.5

6¥'6—

61'95—

80—

80'89—
15'69—

65—

EpETT
92T
9L'PET
arser
96'SZT
ST'9ZT
95'92T
8SLZT
nv,ﬂﬁw
15821
66621
E0°EET
61 MEW
L9'EET
20T —
LP'TeT
Qm.ﬁvﬁv.
L8PT—

SHpT—

9LEST—

70 65 60 55 50 45

75

155 150 145 140 135 130 125 120 115 110 105 100 95 90 85
f1 (ppm)

160

Figure 4. 1H NMR spectrum (top) and 13C spectrum (bottom) of 6b in CDCI3.



ET°Zy
PTE
ST~
ST'Z:
aT'g:
£T'T
ma.m\
6EZ-
0Tt
THE
ore
£T°C
£1°e
PTE
mﬁ.mgﬁ
0g'E
¢

TEE
e
£2'E9

e
setet

S6't—

€5
¥5°9
19°9
b2
BEL
The
9L
8L
GbiL
082
oS

984~
88"

B

—eeeee— 00T

5.0

2.0

06 '8b=—

TZ'ES~,
§L'55"

2.5

3.0

8T'L9—
Eb'B9—

3.5

4.0

4.5

86~
voize

f1 (ppm)

5.5

15T —

0T
Nv.mm.ﬁ/

oo.mm.ﬁ/
hh.@mﬁ%

6.0

£B'9ZT
SSEET
cZ'8zT
mm.mm.ﬁw
THEZT
#TTET
cm.vMﬁ\w
PE'OET
SET9ET
8F'6ET
60°THT
¢m.:‘.ﬁ*

ETERT

6.5

7.0

7.3

8.0

£8'95T~
S84ET~"

8.5

50 4

145 135 125 115 105 95 8 8 75 70 65 60 55
f1 (ppm)

155

165

Figure S. 1H NMR spectrum (top) and 13C spectrum (bottom) of Sc in CDCI3.



S9'¢
99'¢c

1S'E
156
29'E
£9°C
¥9'E

68°E
cm.mv

S6'tr—

559
(59
299
z9'9
£9'9
$3'a
599
599
ek
mos%
807~k
ST~
BTL
mm,hM
St~
95y
852~k

TBE~
oo

08—

3.0 2.6

34

74 7.0 6.6 6.2 5.8 5.4 5.0 46 42 3.8
f1 (ppm)

78

8.2

Eb'Bb—

0555~
T8'557

T8Le—
TPE9—

BE'GE
Hm,mmv
ST'50T—

0L6TT
20°€2T
£T'p2T
s2°bel
Th'S2T
58527
78'S2TH
z2'9eT
60ETT-E
ZTET
e
£0zET—
Z6'ZET,
zeeer/
LELET—

Ok THT—

95T —

£9°B5T—
E0°19T—

-—

e

b

Ko

i

160 155 150 145 140

50 45

55

85 80 75 70 65

90

f1 (ppm)

120 115 110 105 100 95

135 130 125

Figure 6. 1H NMR spectrum (top) and 13C spectrum (bottom) of 6¢ in CDCI3.



50T
90e
£0'E
80T
60'E
60

Feer
[t
EC'E
EC'E
PC'E
STE
L£T'EA
nm.m,_

LEE
8E'E
6E'E
0p'E

el

88'c
10—

8lb—

802,
b

Sz
9zt
821
0E'2H
zEL

ZEE
£E'¢4
£

SE'¢4
seed
9E'21
LE
BEL

T
THed

THL-
1&%
St

]
mtﬁ%
05

08't~,
zaes
678"

—— ' Toot

3.6 3.2 2.8 24 2.0

4.0

44

48
f1 (ppm)

5.6 5.2

6.0

7.6 7.2 6.8 6.4

8.0

T8'8b—

08'55—

$5'05-_
PE'09"

POLI—
ZP'e9—

THEOT—

et
mw.mmﬁ/
o7 82T
#1921
TH'SETH
58927
Lzt
areet’
25 TET—~

E2'9E T
T5EET
S
S5'0pT—
S6°THT
L2z
S5'ERT

T9'05T—
£8'Z5T—

145

115 110 105 100 95 90 8 8 75 70 65 60 55 50 45
f1 (ppm)

140 135 130 125 120

150

155

Figure 7. 1H NMR spectrum (top) and 13C spectrum (bottom) of 5d in CDCI3.



9L'e
nn.mv
8L'T

ELE:
PLE
SLE
E8'E
mm.m./.

F3'E
S8'E

£8'E
63'€
90t

HEge—

———— P56

P
A |
=]
L=
-

== L7

| es0
£
b0t

beot
- 18g'z

Y,

he

.__.HN.H

|

I
=
m
=1

£T'T
$O'T

U

-

'I'

a0t

L

T —— TR

.

4.8 4.4 4.0 3.6 3.2 28 2.4

5.2
f1 (ppm)

5.6

6.0

8.0 76 7.2 6.8 6.4

8.4

6P B

2795
9Z'95

TET9—

BLLG—
2E'69—

08'90T—

69'€ET
6 bET
99'52TH
T6'52T
£6'SETY
LE°92T
ObLETT
9187
z2'8eT
OLZET~
Ob'EET

05°EET \
BTHET
vv.wmﬁ%
SS'ET
zropr
25 1T/
or'wb1

TG'EST
S6'EST

110 105

9 9 8 8 75 70 65 60 55 D50 45

100

1 (ppm)

150 145 140 135 130 125 120 115

155

Figure 8. 1H NMR spectrum (top) and 13C spectrum (bottom) of 6d in CDCI3.



LT8—
6T ,m\

B6E'E—

PT'E~—

TEE
mm,mV

00'5—

0ty
ZE'
peed
9gL
6L
T
THL
£be
iy
St
o'z
oL
8t'Ly
TSE
ESE
pSE
SSE
95L
sl
8L
85
L9
89s
98'L
8gL
508

S ————— _YGG.H

2.0

2.5

3.0

3.5

4.0

4.5

5.5

6.0

6.5

7.0

7.5

8.0

8.5

fi (ppm)

T&'8p—

ILEg=—
EERI—

ZE'9TT—

58t
vm.hﬁ/
SE'82TH
9k 821
T5'827
69'62T—
bLTET—
99'2ET-7
zrest

ZTBET-
TEBET—
ZE0PT

70 65 60 35 50 45 40

75

135 130 125 120 115 110 105 100 95 90 85
fi (ppm)

140

Figure 9. 1H NMR spectrum (top) and 13C spectrum (bottom) of Se in CDCI3.



POE—

20—

g

B£9~,
YAl
Ry

g9t
89'¢
69'¢
oLt
0Lt
0Lt
9L
Ll
8L~
88~
68
16¢
2B
gze’

Fr'e—

A

O TS e

|\|J 52t

e — =607

4.6 4.2 3.8 3.4 3.0

54 5.0

5.8
fi (ppm)

8.2 7.8 74 7.0 6.6 6.2

8.6

Ty

£0'89—
P H o

T9'EET
00'5ZT
E0'9ZT
TE'9CT
ZRYCT
ﬁv,mmﬁW
95'8CT
89'6CT
PLBET
S8'TET
mm,ﬁmﬁR
66'ZET
PO'EET
ET'PET
£3'9ET
S5YET

63 0F T+
8LTHT
90'5pT

88'5pT4

140

50 45

55

%0 8 8 75 V0 65

95
fi (ppm)

120 115 110 105 100
Figure 10. 1H NMR spectrum (top) and 13C spectrum (bottom) of 6e in CDCI3.

125

135 130

150 145



[ash4]
STE
9T
LT
4T 2

8T'C
mﬂ,mg\
BE'T
or'e
IT'e
L&
ELE
FTE
STE
STE
0EE
TeE
EEE
EEE:
EEE:
PEE
SE'E

00'5~—

0gE
5.

cet]
gt
Lt
6524
oo
T
£hL
Sz
ab'z
2k
05
2zt
£5¢
b
vSL
S5
952
95L
857
857~
ow.__%
boL
BLL
T8¢
vaed
b
LR
a8
[OR-R

]

|

oot

T
T T
by
heze
0T
£06'0

850
hrzs

8.0 7.6 7.2 6.8 6.4 6.0 5.6 5.2 48 44 4.0 3.6 3.2 2.8 2.4 2.0
fi (ppm)

8.4

06'8%F—

E1'L9—
LERD—

69T T—
08'6T T~
LL0zTT—
82921
Hm_nmﬁ/
om.RﬁW
E8ECT

mm,mmiﬁ
zeeztdl
mv,mmﬁ%
9z 6214
6461
eT TET{E
egzetql
_‘.m,mmt‘.
TOLETH
8T '8ET
TH'6ET
62 0k T4
£6°0¢ T4
59 'EpT

8 80 75 70 65 60 55 50 45 40

90

fi (ppm)

160 155 150 145 140 135 130 125 120 115 110 105 100 95

Figure 11. 1H NMR spectrum (top) and 13C spectrum (bottom) of 5f in CDCI3.



ELE
mn,mw.
PLT

0LE
Hn,mw.
SLE

el Ge—

B O~
059"

orey
od
157
LYL
ZLE
PLL
SLE
L
T m.m./

EEE

ET'8—

]
-

FELE

— Fezt'e

o

———~ Toos

4.4 4.0 3.6 3.2 2.8 24

4.8

5.2

fi (ppm)

5.6

6.0

8.0 7.6 72 6.8 6.4

8.4

TLEP—

80'89—
L5'69—

g 'zzT
29'E2T
20'521
b0 92T
0g 92T
9g 92T
PEETT
E£b'BZT
£5'82T
12 EETF
£2'2ET
29'zET
69 °2ZET
56'ZET
95'EET
08'9ET
€0°8E T4
£8'0pT
m:v@

LO'GPT

140 135

75 70 65 60 55 50 45

85 80

20

100 95
fi (ppm)

110 105

115

125 120

130

155 150 145

Figure 11. 1H NMR spectrum (top) and 13C spectrum (bottom) of 6f in CDCI3.
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Figure 15. 1H NMR spectrum (top) and 13C spectrum (bottom) of 5h in CDCI3.
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Figure 27. 1H NMR spectrum (top) and 13C spectrum (bottom) of Sn in CDCI3.
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Figure 36. 1H NMR spectrum (top) and 13C spectrum (bottom) of 6r in CDCI3.
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Figure 37. 1H NMR spectrum (top) and 13C spectrum (bottom) of 6s in CDCI3.
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Figure 38. 1H NMR spectrum (top) and 13C spectrum (bottom) of 5t in CDCI3.



