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I. The synthetic details data for the substrates 4, 7 and 10.

General Procedure for the Synthesis of 4. To a solution of benzaldehyde 1 (5.01 g, 47.1 mmol, 1.0 equiv)
in 150 mL 50% EtOH was added powdered NaOH (2.07 g, 51.8 mmol, 1.1 equiv) followed by
hydroxylamine hydrochloride (3.60 g, 51.8 mmol, 1.1 equiv) in small portions. The mixture was allowed
to stir at rt for 1 h, ethanol was removed by vacuo and extracted with EtOAc (3 x 200 mL) and washed
with water (3 x 200 mL). The combined organic layers were dried over MgSO, and concentrated in vacuo
resulted the yellow oil 2. The resulting oxime was dissolved 75 mL methanol and NaBHsCN (6.51g, 103.7
mmol, 2.2 equiv) was added in small portions by maintaining the pH ~ 2 using 2 N HCI at rt. The reaction
mixture was allowed to stir for 3 h before adding 6 N NaOH until pH ~ 9. The reaction mixture was
concentrated in vacuo and the product was extracted with EtOAc (3 x 100 mL), dried over anhydrous
MgSOs and concentrated in vacuo. The dried crude N-benzyl-hydroxylamine 3 was added to flask
containing corresponding aldehyde (4.01g, 37.7 mmol, 0.8 equiv), Na,S0,4 (10.00g, 70.65 mmol, 1.5 equiv)
in 190 mL dry DCM under argon atmosphere and the mixture was allowed to stir for 18 h. The mixture
was filtered, the filtrate was concentrated in vacuo and purified by flash chromatography on silica gel
(PE/EA) to give 4.

(Z)-N-Benzyl-1-phenylmethanimine oxide 4a. Yellow solid (18.13 g, 90%, PE/EA = 100:1); mp 82—-84 °C;
'H NMR (500 MHz, CDCls) & 8.24-8.17 (m, 2H), 7.50—7.44 (m, 2H), 7.43—7.35 (m, 7H), 5.05 (s, 2H) ppm.
(Z)-N-Benzyl-1-(2-chlorophenyl)methanimine oxide 4b. White solid (3.07 g, 45%, PE/EA = 8:1); mp
87-89 °C; *H NMR (500 MHz, CDCls) & 9.33-9.27 (m, 1H), 7.93 (s, 1H), 7.53-7.48 (m, 2H), 7.45-7.37 (m,
4H), 7.34-7.28 (m, 2H), 5.10 (s, 2H) ppm.

(Z)-N-Benzyl-1-(3-chlorophenyl)methanimine oxide 4c. Yellow oil (2.61 g, 38%, PE/EA = 8:1); IR (film) Vmax:
3066, 3031, 2946, 1576, 1457, 1152, 714, 697 cm'%;'H NMR (500 MHz, CDCls) & 8.36 (s, 1H), 7.98-7.94 (m,
1H), 7.50-7.45 (m, 2H), 7.44-7.38 (m, 3H), 7.38-7.28 (m, 3H), 5.05 (s, 2H) ppm; 3C{*H} NMR (126 MHz,
CDCl3) 6 134.5, 132.9, 132.0, 130.4, 129.7, 129.3, 129.2, 129.1, 128.1, 126.7, 71.5 ppm; HRMS
(ESI-Orbitrap) m/z: [M+H]* calcd for C14H13CINO*: 246.0682, found: 246.0684.
(Z)-N-Benzyl-1-(3-bromophenyl)methanimine oxide 4d. Yellow solid (3.93 g, 48%, PE/EA = 5:1); mp
66—68 °C; IR (film) vmax: 3065, 3031, 2945, 1575, 1457, 1426, 1192, 1150, 710, 683 cm™*; 'H NMR (500
MHz, CDCls) & 8.49 (s, 1H), 8.05-8.01 (m, 1H), 7.53-7.44 (m, 3H), 7.44-7.37 (m, 3H), 7.35 (s, 1H),
7.26-7.22(m, 1H), 5.05 (s, 2H) ppm; 3C{*H} NMR (126 MHz, CDCls) § 133.3, 132.9, 132.8, 132.2, 131.0,
129.9, 129.3, 129.2, 129.1, 127.1, 122.6, 71.5 ppm; HRMS (ESI-Orbitrap) m/z: [M+H]* calcd for
C14H13BrNO*: 290.0175, found: 290.0176.

(Z)-N-Benzyl-1-(4-chlorophenyl)methanimine oxide 4e. White solid (4.16 g, 61%, PE/EA = 10:1); mp
123-125 °C; *H NMR (400 MHz, CDCl3) 6 8.19-8.13 (m, 2H), 7.49-7.44 (m, 2H), 7.43-7.38 (m, 3H),
7.38-7.32 (m, 3H), 5.04 (s, 2H) ppm.

(Z)-N-Benzyl-1-(4-methoxyphenyl)methanimine oxide 4f. White solid (1.96 g, 28%, PE/EA = 5:1); mp
101-103 °C; 'H NMR (400 MHz, CDCls) 6 8.24-8.15 (m, 2H), 7.48-7.43 (m, 2H), 7.42—7.34 (m, 3H), 7.31 (s,
1H), 6.93-6.86 (m, 2H), 5.00 (s, 2H), 3.81 (s, 3H) ppm.

(Z)-N-Benzyl-1-(p-tolyl)methanimine oxide 4g. White solid (4.37 g, 67%, PE/EA = 10:1); mp 118-120 °C;
'H NMR (400 MHz, CDCls) § 8.14—8.09 (m, 2H), 7.50-7.45 (m, 2H), 7.43—7.34 (m, 4H), 7.23-7.18 (m, 2H),
5.03 (s, 2H), 2.37 (s, 3H) ppm.

(Z)-N-Benzyl-1-(4-(methylthio)phenyl)methanimine oxide 4h. White solid (2.37 g, 33%, PE/EA = 10:1);
mp 113-115 °C; IR (film) Vmax: 3065, 2981, 2916, 1574, 1543, 1457, 1423, 1147, 826, 711 cm’}; H NMR
(500 MHz, CDCls) 6 8.15-8.11 (m, 2H), 7.48-7.44(m, 2H), 7.43—7.37 (m, 3H), 7.33 (s, 1H), 7.24-7.19 (m,
2H), 5.03 (s, 2H), 2.49 (s, 3H) ppm; 3C{*H} NMR (126 MHz, CDCl5) § 142.0, 133.9, 133.3, 129.3, 129.0,
128.9, 127.0, 125.4, 71.1, 15.0 ppm; HRMS (ESI-Orbitrap) m/z: [M+H]* calcd for CisH1sNOS*: 258.0947,
found: 258.0950.

(Z)-N-Benzyl-1-(4-cyanophenyl)methanimine oxide 4i. Yellow solid (2.93 g, 38%, PE/EA = 6:1); mp
156—-158 °C; IR (film) vmax: 2223, 1596, 1573, 1493, 1453, 1172, 1153, 861, 698, 564 cm'%; *H NMR (500
MHz, CDCls) 6 8.32-8.25 (m, 2H), 7.68—7.60 (m, 2H), 7.49—7.38 (m, 6H), 5.09 (s, 2H) ppm; 3C{*H} NMR
(126 MHz, CDCls) 6 134.3, 132.7, 132.5, 132.2, 129.3, 129.1, 128.5, 118.5, 113.0, 72.0 ppm; HRMS
(ESI-Orbitrap) m/z: [M+H]* calcd for C1sH13N2O*: 237.1022, found: 237.1023.
(Z)-N-Benzyl-1-(4-nitrophenyl)methanimine oxide 4j. Yellow solid (1.05 g, 17%, PE/EA = 8:1); mp
117-119 °C; *H NMR (500 MHz, CDCls) 6 8.38-8.33 (m, 2H), 8.25-8.18 (m, 2H), 7.54 (s, 1H), 7.51-7.46 (m,
2H), 7.45-7.38 (m, 3H), 5.11 (s, 2H) ppm.

(Z)-N-Benzyl-1-(4-(trifluoromethyl)phenyl)methanimine oxide 4k. White solid (3.53 g, 45%, PE/EA = 6:1);
mp 138-140 °C; 'H NMR (500 MHz, CDCls) & 8.34—8.28 (m, 2H), 7.66=7.60 (m, 2H), 7.51-7.39 (m, 6H),
5.09 (s, 2H) ppm.
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(Z)-N-Benzyl-1-(thiophen-2-yl)methanimine oxide 4l. Yellow solid (2.85 g, 46%, PE/EA = 8:1); mp
116-118 °C; *H NMR (500 MHz, CDCl5) 6 7.81 (s, 1H), 7.49-7.35 (m, 7H), 7.15-7.09 (m, 1H), 5.07 (s, 2H)
ppm.

General Procedure for the Synthesis of 7. PdCI,(PPhs); (98 mg, 0.14 mmol, 0.001 equiv ) and Cul (97 mg,
0.51 mmol, 0.005 equiv) were suspended in THF (196 mL). Then the respective benzoyl chloride derivate
(13.76g, 97.9 mmol, 1 equiv) and arylacetylene (10.00g, 97.9 mmol, 1 equiv) were added to the
suspension. After the addition of EtsN (10 mL) the reaction mixture was stirred overnight. Subsequently
saturated NH4Cl solution (70 mL) was added to the reaction mixture. The aqueous phase was extracted
with EtOAc (3 x 200 mL). The organic phases were combined and washed with brine (200 mL) and dried
over MgS0O4. The mixture was filtered, the filtrate was concentrated in vacuo and purified by flash
chromatography on silica gel (PE/EA) to give 7.

1,3-Diphenylprop-2-yn-1-one 7a. Yellow solid (18.13 g, 90%, PE/EA = 100:1); mp 47-49 °C; *H NMR (500
MHz, CDCl3) & 8.28-8.23 (m, 2H), 7.75-7.68 (m, 2H), 7.67—7.61 (m, 1H), 7.58—7.48 (m, 3H), 7.47-7.41 (m,
2H) ppm.

3-(4-Chlorophenyl)-1-phenylprop-2-yn-1-one 7b. Yellow solid (1.94 g, 53%, PE/EA = 100:1); mp
108-110°C; H NMR (500 MHz, CDCls) & 8.23-8.18 (m, 2H), 7.67-7.59 (m, 3H), 7.55-7.49 (m, 2H),
7.42-7.38 (m, 2H) ppm.

3-(4-Ethoxyphenyl)-1-phenylprop-2-yn-1-one 7c. Yellow solid (4.71 g, 92%, PE/EA = 20:1); mp 64-66 °C;
14 NMR (500 MHz, CDCl3) 6 8.25-8.19 (m, 2H), 7.66—7.58 (m, 3H), 7.55—7.48 (m, 2H), 6.94—-6.89(m, 2H),
4.13-4.04 (m, 2H), 1.49-1.40 (m, 3H) ppm; BC{*H} NMR (126 MHz, CDCls) § 178.2, 161.3, 137.2, 135.3,
134.0, 129.6, 128.7, 115.0, 111.8, 94.6, 87.0, 63.9, 14.8 ppm; HRMS (ESI-Orbitrap) m/z: [M+H]* calcd for
C17H150,%: 251.1066, found: 251.1067.

1-Phenyl-3-p-tolylprop-2-yn-1-one 7d. Yellow solid (2.91 g, 77%, PE/EA = 30:1); mp 60-62 °C; 'H NMR
(500 MHz, CDCl3) 6 8.25-8.20 (m, 2H), 7.64—7.56 (m, 3H), 7.55-7.49 (m, 2H), 7.25-7.20 (m, 2H), 2.41 (s,
3H) ppm.

4-(3-Oxo-3-phenylprop-1-ynyl)benzonitrile 7e. Brown solid (2.20 g, 67%, PE/EA = 30:1); mp 73-75 °C; H
NMR (500 MHz, CDCls) & 8.91 (s, 1H), 8.73—-8.67 (m, 1H), 8.25-8.18 (m, 2H), 7.98-7.95 (m, 1H), 7.69-7.62
(m, 1H), 7.57-7.50 (m, 2H), 7.41—7.35 (m, 1H) ppm.
1-Phenyl-3-(4-(trifluoromethyl)phenyl)prop-2-yn-1-one 7f. Yellow solid (0.93 g, 40%, PE/EA = 100:1); mp
84-86 °C; 'H NMR (500MHz, CDCls) 6 8.24-8.19 (m, 2H), 7.81-7.76 (m, 2H), 7.71-7.63 (m, 3H), 7.57-7.51
(m, 2H) ppm.

Methyl 4-(3-oxo-3-phenylprop-1-ynyl)benzoate 7g. Yellow solid (2.89 g, 87%, PE/EA = 30:1); mp 97-99
°C; 'H NMR (500 MHz, CDCls) & 8.25-8.19 (m, 2H), 8.12—-8.07 (m, 2H), 7.77-7.72 (m, 2H), 7.68-7.62 (m,
1H), 7.56-7.50 (m, 2H), 3.97—3.91 (m, 3H) ppm.

3-(4-Nitrophenyl)-1-phenylprop-2-yn-1-one 7h. Brown solid (636 mg, 19%, PE/EA = 40:1); mp 155-157
°C; *H NMR (500 MHz, CDCl;) 6 8.35-8.25 (m, 2H), 8.24—-8.16 (m, 2H), 7.89-7.79 (m, 2H), 7.72-7.63 (m,
1H), 7.59-7.51 (m, 2H) ppm.

3-Cyclopropyl-1-phenylprop-2-yn-1-one 7i. Yellow oil (3.49 g, 68%, PE/EA = 50:1); *H NMR (500 MHz,
CDCl3) & 8.13-8.08 (m, 2H), 7.62—7.55 (m, 1H), 7.49-7.43 (m, 2H), 1.58-1.49 (m, 1H), 1.09-0.98 (m, 4H)
ppm.

1-Phenyl-3-(thiophen-3-yl)prop-2-yn-1-one 7j. Yellow solid (2.93 g, 38%, PE/EA = 5:1); mp 68—70 °C; 'H
NMR (500 MHz, CDCls) 6 8.24-8.17 (m, 2H), 7.87—7.83 (m, 1H), 7.66—7.59 (m, 1H), 7.55-7.49 (m, 2H),
7.40-7.35 (m, 1H), 7.34-7.30 (m, 1H) ppm.

1-Phenyl-3-(thiophen-2-yl)prop-2-yn-1-one 7k. Brown solid (2.84 g, 72%, PE/EA = 80:1); mp 5860 °C; *H
NMR (500 MHz, CDCls) 6 8.22-8.16 (m, 2H), 7.66—7.60 (m, 1H), 7.59-7.56 (m, 1H), 7.55-7.49 (m, 3H),
7.13-7.08 (m, 1H) ppm.

1-Phenyl-3-(pyridin-3-yl)prop-2-yn-1-one 7l. Yellow solid (1.58 g, 40%, PE/EA = 40:1); mp 143-145 °C; 'H
NMR (500 MHz, CDCls) 6 8.23-8.17 (m, 2H), 7.80—7.75 (m, 2H), 7.74—7.70 (m, 2H), 7.69-7.63 (m, 1H),
7.57-7.50 (m, 2H) ppm.

4-Oxo-4-phenylbut-2-ynyl acetate 7m. Yellow oil (1.92 g, 47%, PE/EA = 60:1); 'H NMR (400 MHz, CDCl3) 6
8.13-8.09 (m, 2H), 7.64—7.59 (m, 1H), 7.51-7.46 (m, 2H), 4.94 (s, 2H), 2.15 (s, 3H) ppm.
4,4-Dimethyl-1-phenylpent-2-yn-1-one 7n. Colorless oil (2.71 g, 45%, PE/EA = 90:1); *H NMR (400 MHz,
CDCl3) 6 8.16-8.11 (m, 2H), 7.62—7.57 (m, 1H), 7.51-7.45 (m, 2H), 4.94 (s, 2H), 2.15 (s, 3H) ppm.
1-(4-Chlorophenyl)-3-phenylprop-2-yn-1-one 70. Yellow solid (1.62 g, 58%, PE/EA = 80:1); mp 107-109
°C; 'H NMR (500 MHz, CDCl3) 6 8.19-8.11 (m, 2H), 7.71-7.65 (m, 2H), 7.53=7.47 (m, 3H), 7.46-7.40 (m,
2H) ppm.

1-(4-Methoxyphenyl)-3-phenylprop-2-yn-1-one 7p. White solid (1.46 g, 52%, PE/EA = 50:1); mp 101-103
°C; 'H NMR (500 MHz, CDCls) & 8.24-8.17 (m, 2H), 7.71-7.64 (m, 2H), 7.50-7.44 (m, 1H), 7.43-7.38 (m,
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2H), 7.02-6.96 (m, 2H), 3.90 (s, 3H) ppm.

3-Phenyl-1-p-tolylprop-2-yn-1-one 7q. Yellow solid (1.53 g, 54%, PE/EA = 80:1); mp 71-73 °C; *H NMR
(500 MHz, CDCls) & 8.14-8.09 (m, 2H), 7.70-7.65 (m, 2H), 7.50-7.44 (m, 1H), 7.43-7.38 (m, 2H),
7.33-7.28 (m, 2H), 2.44 (s, 3H) ppm.

1-(4-Nitrophenyl)-3-phenylprop-2-yn-1-one 7r. Yellow solid (411 mg, 15%, PE/EA = 80:1); mp 161-163 °C;
1H NMR (500 MHz, CDCl3) & 8.41-8.32 (m, 4H), 7.74-7.68 (m, 2H), 7.57-7.50 (m, 1H), 7.49-7.42 (m, 2H)
ppm.

4-(3-Phenylpropioloyl)benzonitrile 7s. Yellow solid (1.29 g, 28%, PE/EA = 60:1); mp 50-52 °C; *H NMR
(500 MHz, CDCls) & 8.34-8.28 (m, 2H), 7.86-7.80 (m, 2H), 7.74-7.66 (m, 2H), 7.57—-7.49 (m, 1H),
7.48-7.42 (m, 2H) ppm.

1-(Naphthalen-2-yl)-3-phenylprop-2-yn-1-one 7t. White solid (1.95 g, 72%, PE/EA = 80:1); mp 92-94 °C;
H NMR (500 MHz, CDCls) & 8.78 (s, 1H), 8.24-8.18 (m, 1H), 8.06-7.99 (m, 1H), 7.95-7.87(m, 2H),
7.76=7.70 (m, 2H), 7.65-7.54 (m, 2H), 7.52—7.41 (m, 3H) ppm.
3-Phenyl-1-(tetrahydro-2H-pyran-4-yl)prop-2-yn-1-one 7u. Yellow solid (2.93 g, 70%, PE/EA = 30:1); mp
40-42 °C; 'H NMR (500 MHz, CDCls) & 7.62—7.55 (m, 2H), 7.49-7.44 (m, 1H), 7.43-7.36 (m, 2H),
4.08-3.96 (m, 2H), 3.55-3.49 (m, 2H), 2.78-2.66 (m, 1H), 2.05-1.92 (m, 2H), 1.91-1.78 (m, 2H) ppm.
1-(3-Methylthiophen-2-yl)-3-phenylprop-2-yn-1-one 7v. Yellow solid (3.03 g, 69%, PE/EA = 100:1); mp
38-40 °C; IR (film) vmax: 3100, 2924, 2197, 1618, 1522, 1400, 1307, 1282, 777, 755 cm™; *H NMR (400
MHz, CDCls) 6 7.68-7.62 (m, 2H), 7.57-7.53 (m, 1H), 7.50—7.44 (m, 1H), 7.43-7.37 (m, 2H), 7.01-6.96 (m,
1H), 2.68 (s, 3H) ppm; 3C{*H} NMR (100 MHz, CDCl3) 6 169.9, 146.2, 138.0, 133.1, 132.9, 130.7, 128.7,
120.2, 91.5, 88.2, 16.7 ppm. HRMS (ESI-Orbitrap) m/z: [M+H]* calcd for Ci4H1;0S*: 227.0525, found:
227.0526.

1-(3,5-Dimethylisoxazol-4-yl)-3-phenylprop-2-yn-1-one 7w. Yellow solid (3.55 g, 76%, PE/EA = 100:1);
mp 107-109 °C; IR (film) vmax: 2198, 1626, 1583, 1445, 1420, 1378, 1318, 1067, 758, 688 cm™; 'H NMR
(400 MHz, CDCls) 6 7.65-7.60 (m, 2H), 7.54—7.49 (m, 1H), 7.47-7.41 (m, 2H), 2.85 (s, 3H), 2.58 (s, 3H)
ppm; B3C{H} NMR (100 MHz, CDCls) § 175.6, 170.5, 159.3, 132.8, 131.1, 128.9, 119.6, 117.0, 92.4, 88.1,
13.8, 12.0 ppm; HRMS (ESI-Orbitrap) m/z: [M+H]* calcd for C14H12NO,*: 226.0862, found: 226.0863.
General Procedure for the Synthesis of 10. To a solution of trimethylsilyl acetylene (1.3 equiv.) in THF at
0 °C under Ar atmosphere, n-Buli (1.2 equiv., 2.5 M in hexane) was added dropwise. The mixture was
stirred for 15 min at 0 °C . The corresponding aldehyde (1.0 equiv.) was then added and the reaction was
stirred for additional 30 min at 0 °C and warmed up to room temperature for 30 min. Then, the mixture
was quenched with saturated NH4Cl solution and extracted with diethyl ether. The organic layers were
combined, washed with brine, dried over MgSO, and the solvent was evaporated under reduced
pressure. K2COs3 (3.0 equiv.) was added to the crude mixture in MeOH and stirring was continued at room
temperature for 2 h. The crude was filtered under a pad of celite and washed with dichloromethane. The
residue was washed with ammonium chloride and brine and dried over MgSO.. After evaporation of the
solvent, the residue was purified by column chromatography on silica gel to afford the corresponding
propargylic alcohol in 80-90% vyield. The crude alcohol was dissolved in dichloromethane and treated
with MnO, (15.0 equiv.). After stirring at room temperature for 2 h, the reaction was complete as
determined by TLC. Excess MnO; was removed by filtration of the reaction mixture through a pad of
celite. The filtrate was washed sequentially with water and brine and dried over MgS0O4. The mixture was
filtered, the filtrate was concentrated in vacuo and purified by flash chromatography on silica gel (PE/EA)
to give 10.

1-(4-Bromophenyl)prop-2-yn-1-one 10a. Yellow solid (2.92 g, 45%, PE/EA = 40:1); mp 108-110 °C; 'H
NMR (500 MHz, CDCls) & 8.05—7.97 (m, 2H), 7.68—7.61 (m, 2H), 3.46 (s, 1H) ppm.
1-P-tolylprop-2-yn-1-one 10b. White solid (2.82 g, 57%, PE/EA = 60:1); mp 44—46 °C; *H NMR (500 MHz,
CDCls) 6 8.08-8.04 (m, 2H), 7.32—7.27 (m, 2H), 3.40 (s, 1H), 2.44 (s, 3H) ppm.
1-(3-Chlorophenyl)prop-2-yn-1-one 10c. Yellow solid (1.92 g, 37%, PE/EA = 60:1); mp 53-55 °C; *H NMR
(500 MHz, CDCls) 6 8.11 (s, 1H), 8.07-8.01 (m, 1H), 7.63-7.57 (m, 1H), 7.49-7.41 (m, 1H), 3.51 (s, 1H)
ppm.

5-Phenylpent-1-yn-3-one 10d. Yellow oil (2.31 g, 42%, PE/EA = 50:1); *H NMR (500 MHz, CDCl5) 6
7.32-7.27 (m, 2H), 7.23-=7.18 (m, 3H), 3.23 (s, 1H), 3.02—2.97 (m, 2H), 2.95-2.90 (m, 2H) ppm.
1-Cyclohexylprop-2-yn-1-one 10e. Yellow oil (3.03 g, 67%, PE/EA = 70:1); *H NMR (500 MHz, CDCls) &
3.22 (s, 1H), 2.47-2.39 (m, 1H), 2.03=1.97 (m, 2H), 1.82-1.77 (m, 2H), 1.69-1.63 (m, 1H), 1.47-1.40 (m,
2H), 1.34-1.23 (m, 3H) ppm.

Il. X-Ray Structure for compound 11ac
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ORTEP drawing of the X-ray crystallographic structure of 1lac (20191226hct1611 is the original test
number for 11ac):
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CCDC 2032670. For detailed crystallographic data, please refer to the Cambridge Crystallographic Data
Centre at www.ccdc.cam.ac.uk/data_request/cif.



https://onlinelibrary.wiley.com/page/journal/16154169/homepage/www.ccdc.cam.ac.uk/data_request/cif

Crystal Structure Report for 20191226hct1611

A clear light colourless block-like specimen of C31H,7NO3, approximate dimensions 0.100 mm x 0.200 mm x 0.300

mm, was used for the X-ray crystallographic analysis. The X-ray intensity data were measured on a d8 venture system
(mo ky, A = 0.71073 A).

Table 1: Data collection details for 20191226hct1611.

Axis dx/mm 2?/ w/° @/ X/ Wufth/ FramesTime/swavelzngth/ Voltage/kV Current/mATemperature/K
Phi 40.034 1.26265.17-116.0024.001.00 184  10.00 0.71073 50 14 300
Omega40.034 1.04-42.8286.28 64.871.00 51 10.00 0.71073 50 14 300

A total of 235 frames were collected. The total exposure time was 0.65 hours. The frames were integrated with the
Bruker SAINT software package using a narrow-frame algorithm. The integration of the data using a monoclinic unit
cell yielded a total of 19036 reflections to a maximum 6 angle of 25.75° (0.82 A resolution), of which 4831 were
independent (average redundancy 3.940, completeness = 99.4%, Rint = 3.55%, Rsjg = 3.02%) and 3472 (71.87%) were
greater than 20(F2). The final cell constants of a = 12.3306(6) A, b = 9.6662(6) A, ¢ = 21.3703(12) A, B = 91.206(2)°,

volume = 2546.6(2) A3, are based upon the refinement of the XYZ-centroids of 6474 reflections above 20 o(l) with
4.625° < 20 < 51.31°. Data were corrected for absorption effects using the Multi-Scan method (SADABS). The ratio of
minimum to maximum apparent transmission was 0.887. The calculated minimum and maximum transmission
coefficients (based on crystal size) are 0.9770 and 0.9920.

The structure was solved and refined using the Bruker SHELXTL Software Package, using the space group P 1 21/c 1,
with Z = 4 for the formula unit, C31H,7NOj3. The final anisotropic full-matrix least-squares refinement on F2 with 317
variables converged at R1 = 4.26%, for the observed data and wR2 = 11.38% for all data. The goodness-of-fit was
1.053. The largest peak in the final difference electron density synthesis was 0.117 e”/A3 and the largest hole was
-0.162 e*/A3 with an RMS deviation of 0.035 e/A3. On the basis of the final model, the calculated density was 1.204
g/cm3 and F(000), 976 e
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Table 2. Sample and crystal data for 20191226hct1611.

Identification code
Chemical formula
Formula weight
Temperature
Wavelength

Crystal size

Crystal habit
Crystal system
Space group

Unit cell dimensions

Volume

Y4

Density (calculated)
Absorption coefficient
F(000)

20191226hct1611
C31H27NO3

461.53 g/mol

300(2) K

0.71073 A

0.100 x 0.200 x 0.300 mm
clear light colourless block
monoclinic

P121/c1

a = 12.3306(6) A

b = 9.6662(6) A

c =21.3703(12) A
2546.6(2) A3

4

1.204 g/cm3

0.077 mm-1
976

a=90°
B = 91.206(2)°
y = 90°

Table 3. Data collection and structure refinement for

20191226hct1611.

Diffractometer

Theta range for data collection
Index ranges

Reflections collected
Independent reflections

d8 venture

2.31 to 25.75°

-14<=h<=15, -11<=k<=10, -26<=1<=26
19036

4831 [R(int) = 0.0355]

Coverage of independent reflections 99.4%

Absorption correction

Max. and min. transmission
Structure solution technique
Structure solution program
Refinement method
Refinement program
Function minimized

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices

Weighting scheme

Largest diff. peak and hole
R.M.S. deviation from mean

Multi-Scan

0.9920 and 0.9770

direct methods

SHELXT 2014/5 (Sheldrick, 2014)

Full-matrix least-squares on F2
SHELXL-2018/3 (Sheldrick, 2018)

TwFo? - F2)?
4831/0/317
1.053

3472 data; I>20() R1 = 0.0426, wR2 = 0.0996
all data R1 = 0.0641, wR2 = 0.1138

w=1/[02(F,2)+(0.0474P)2 +0.4169P]
where P=(F,2+2F2)/3

0.117 and -0.162 eA-3

0.035 eA-3

Table 4. Atomic coordinates and
equivalent isotropic atomic
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displacement parameters (A2) for
20191226hct1611.

U(eq) is defined as one third of the trace of the orthogonalized Ujj
tensor.

x/a y/b z/c U(eq)
Ol 035313(9) 0.00980(12) 0.46596(6)  0.0635(3)
02 072601(9) 0.32279(11) 0.33660(5)  0.0572(3)
03 0.57981(10) 0.75366(13) 0.34904(8) 0.0892(5)
N1 079639(10) 0.42658(13) 030671(6) 0.0511(3)
Cl 02172119 092513)  053138(12) 0.0993(3)
C2 028746(15) 0.0476(2)  051785(9)  0.0685(5)
C3 041783(12) 0.10792(17) 0.44085(8)  0.0500(4)
C4 0.42906(13) 0.24175(17) 0.46320(8) 0.0547(4)
C5 049741(13) 0.33203(17) 0.43348(8)  0.0540(4)
C6 055528(12) 0.20275(16) 0.38153(7)  0.0483(4)
C7 0.63193(12) 0.38721(16) 0.35260(7) 0.0485(4)
C8 078396(14) 0.40202(19) 0.23901(8)  0.0600(4)
C9 0.86027(13) 0.49785(18) 0.20599(7)  0.0519(4)
C10 0.96978(14) 0.4995(2) 0.22135(8) 0.0629(5)
C11 0.03849(15) 0.5913(2)  0.19323(9)  0.0729(5)
C12 0.99995(17) 0.6829(2)  0.14969(9)  0.0740(6)
C13 0.82260(15) 0.5894(2)  0.16194(9)  0.0735(5)
C14 0.89209(18) 0.6814(2)  0.13380(10) 0.0852(6)
C15 0.74983(12) 0.56234(16) 0.32637(7)  0.0480(4)
C16 0.63503(12) 0.52529(16) 0.34322(7)  0.0482(4)
C17 0.47605(13) 0.06638(17) 0.38905(8) 0.0569(4)
C18 0.54398(13) 0.15709(17) 0.36014(8) 0.0556(4)
C19 0.55253(13) 0.63171(17) 0.34754(8)  0.0562(4)
C20 0.43433(13) 0.59616(17) 0.34714(8) 0.0548(4)
C21 0.36643(14) 0.66800(19) 0.38658(9)  0.0644(5)
C22 0.25667(16) 0.64012)  0.38658(11) 0.0814(6)
C23 021368(17) 0.5443(3)  0.34683(12) 0.0897(7)
C24 0.27903(18) 0.47382)  0.30657(11) 0.0844(6)
C25 0.39010(15) 0.4985(2) 0.30659(9) 0.0658(5)
C26 0.81931(12) 0.62058(16) 0.37923(7) 0.0483(4)
C27 0.89065(14) 0.72699(19) 0.36794@8)  0.0623(5)
C28 0.96061(15) 0.7748(2) 0.41439(9) 0.0729(5)
C29 0.96050(15) 0.71592)  0.47225(9)  0.0732(5)
C30 0.80008(16) 0.6097(2)  048455(9)  0.0707(5)
C31 0.81949(15) 0.56289(19) 043845(@)  0.0625(5)
Table 5. Bond lengths (A) for
20191226hct1611.
01-C3 1.3572(18) 01-C2 1.434(2)
02-C7 13665(17)  O2-N1 1.4802(15)
03-C19 1.226(2) N1-C8 1.471(2)
N1-C15 1.4960(19) C1-C2 1.499(3)
CL-HIO 096 C1-H1 0.96
CLHI1 096 C2H12 097
C2HI3 097 Cc3-c4 1385(2)
C3-C17  1391Q) ca-Cs 1378(2)
C4-H14 093 C5-C6 1385(2)
C5-HI5 093 c6-C18  1395()
ce-C7 1.461(2) C7-Cle 1.350(2)
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C8-C9
C8-H7
C9-C10
C10-H3
C11-H27
C12-H2
C13-H4
C15-C16
C15-H26
C17-C18
C18-H9
C20-C25
C21-C22
C22-C23
C23-C24
C24-C25
C25-H19
C26-C31
C27-H21
C28-H22
C29-H25
C30-H23

1.506(2)
0.97
1.383(2)
0.93
0.93
0.93
0.93
1.511(2)
0.98
1.369(2)
0.93

C8-H6
C9-C13
C10-C11
C11-C12
Cl2-C14
C13-C14
C14-H5
C15-C26
Cl6-C19
C17-H8
C19-C20
C20-C21
C21-Hle
C22-H20
C23-H17
C24-H18
C26-C27
C27-C28
C28-C29
C29-C30
C30-C31
C31-H24

1.512(2)
1.451(2)
0.93
1.497(2)
1.387(2)
0.93
0.93
0.93
0.93

Table 6. Bond angles (°) for

20191226hct1611.

C3-01-C2 118.29(13) C7-02-N1 107.92(11)
C8-N1-02 105.37(11) C8-N1-C15 112.65(13)
02-N1-C15 103.97(10) C2-C1-H10 109.5
C2-C1-H1 109.5 H10-C1-H1 109.5
C2-C1-H11 109.5 H10-C1-H11 109.5
H1-C1-H11 109.5 01-C2-C1 106.62(17)
01-C2-H12 1104 C1-C2-H12 110.4
01-C2-H13 110.4 C1-C2-H13 1104
H12-C2-H13 108.6 01-C3-C4 124.87(15)
01-C3-C17 115.49(15) C4-C3-C17 119.64(14)
C5-C4-C3 119.36(15) C5-C4-H14 120.3
C3-C4-H14 1203 C4-C5-Ce6 121.76(15)
C4-C5-H15 1191 C6-C5-H15 119.1
C5-C6-C18 118.08(14) C5-C6-C7 121.10(14)
C18-C6-C7 120.68(14) C16-C7-02 112.73(13)
C16-C7-Coé 134.53(14) 02-C7-Ce 112.42(13)
N1-C8-C9 107.96(13) N1-C8-Hé6 110.1
C9-C8-H6 110.1 N1-C8-H7 110.1
C9-C8-H7 1101 H6-C8-H7 108.4
C13-C9-C10 118.18(16) C13-C9-C8 120.96(16)
C10-C9-C8 120.80(16) C11-C10-C9 120.75(18)
C11-C10-H3 119.6 C9-C10-H3 119.6
C12-C11-C10 120.60(18) C12-C11-H27 119.7
C10-C11-H27 119.7 C11-C12-C14 119.14(19)
C11-C12-H2 1204 C14-C12-H2 120.4
C9-C13-C14 120.79(18) C9-C13-H4 119.6
C14-C13-H4 119.6 C12-C14-C13 120.5(2)
C12-C14-H5 119.7 C13-C14-H5 119.7
N1-C15-C16 103.06(12) N1-C15-C26 108.76(12)
C16-C15-C26 115.41(12) N1-C15-H26 109.8
C16-C15-H26 109.8 C26-C15-H26 109.8
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C7-C16-C19 132.01(14) C7-Cl16-C15 107.41(13)
C19-C16-C15 120.58(14) C18-C17-C3 120.34(15)
C18-C17-H8 119.8 C3-C17-H8 119.8
C17-C18-C6 120.82(15) C17-C18-H9 119.6
C6-C18-H9 1196 03-C19-C16 119.41(15)
03-C19-C20 119.16(15) C16-C19-C20 121.37(14)
C25-C20-C21 119.11(16) C25-C20-C19 122.02(16)
C21-C20-C19 118.80(16) C22-C21-C20 120.5(2)
C22-C21-H16 119.8 C20-C21-H16 119.8
C23-C22-C21 120.2(2) C23-C22-H20 119.9
C21-C22-H20 119.9 C22-C23-C24 120.3(2)
C22-C23-H17 119.8 C24-C23-H17 119.8
C23-C24-C25 120.4(2) C23-C24-H18 119.8
C25-C24-H18 119.8 C20-C25-C24 119.49(19)
C20-C25-H19 120.3 C24-C25-H19 120.3
C27-C26-C31 118.20(15) C27-C26-C15 120.06(14)
C31-C26-C15 121.56(14) C26-C27-C28 121.03(17)
C26-C27-H21 119.5 C28-C27-H21 119.5
C29-C28-C27 120.03(18) C29-C28-H22 120.0
C27-C28-H22 120.0 C28-C29-C30 119.94(18)
C28-C29-H25 120.0 C30-C29-H25 120.0
C29-C30-C31 120.09(18) C29-C30-H23 120.0
C31-C30-H23 120.0 C30-C31-C26 120.72(17)
C30-C31-H24 119.6 C26-C31-H24 119.6
Table 7. Torsion angles (°) for
20191226hct1611.

C7-02-N1-C8 -100.47(14) C7-02-N1-C15 18.22(15)
C3-01-C2-C1 174.37(16) C2-01-C3-C4 2.8(2)
C2-01-C3-C17 -177.44(15) 0O1-C3-C4-C5 -179.92(15)
C17-C3-C4-C5 0.4(2) C3-C4-C5-C6 0.2(3)
C4-C5-C6-C18 -1.0(3) C4-C5-Co6-C7 -176.60(15)
N1-02-C7-C16 -6.70(17) N1-02-C7-C6 178.85(12)
C5-C6-C7-C16 -35.4(3) C18-C6-C7-C16 149.07(19)
C5-C6-C7-02 137.41(16) C18-C6-C7-02 -38.1(2)
02-N1-C8-C9 -175.84(12) C15-N1-C8-C9 71.45(16)
N1-C8-C9-C13 -122.75(18) N1-C8-C9-C10 54.5(2)
C13-C9-C10-C11  0.3(3) C8-C9-C10-C11  -176.99(16)
C9-C10-C11-C12 0.1(3) C10-C11-C12-C14 -0.6(3)
C10-C9-C13-C14 -0.3(3) C8-C9-C13-C14 177.05(18)
C11-C12-C14-C13 0.7(3) C9-C13-C14-C12 -0.2(3)
C8-N1-C15-C16 91.94(14) 02-N1-C15-C16 -21.63(14)
C8-N1-C15-C26 -145.10(13) 0O2-N1-C15-C26 101.33(13)
02-C7-C16-C19 173.09(16) C6-C7-C16-C19 -14.1(3)
02-C7-C16-C15 -7.84(18) C6-C7-Cl16-C15 164.95(17)
N1-C15-C16-C7 18.64(16) C26-C15-C16-C7 -99.77(16)
N1-C15-C16-C19 -162.17(14) C26-C15-C16-C19 79.43(19)
01-C3-C17-C18 -179.86(15) C4-C3-C17-C18 -0.1(3)
C3-C17-C18-Cé6 -0.7(3) C5-C6-C18-C17 1.2(3)
C7-C6-C18-C17 176.87(16) C7-C16-C19-03 165.42(19)
C15-C16-C19-03  -135(3)  C7-C16-C19-C20  -17.5(3)
C15-C16-C19-C20 163.52(15) 03-C19-C20-C25 134.3(2)
C16-C19-C20-C25 -42.8(2) 03-C19-C20-C21 -42.6(3)
C16-C19-C20-C21 140.32(17) C25-C20-C21-C22 1.7(3)
C19-C20-C21-C22 178.66(17) C20-C21-C22-C23 -1.6(3)
C21-C22-C23-C24  0.4(3) C22-C23-C24-C25 0.8(3)
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C21-C20-C25-C24
C23-C24-C25-C20
C16-C15-C26-C27
C16-C15-C26-C31
C15-C26-C27-C28
C27-C28-C29-C30
C29-C30-C31-C26
C15-C26-C31-C30

-0.5(3)
-0.7(3)
-141.09(16)
43.9(2)
-175.12(16)
-0.6(3)
0.8(3)
174.37(16)

C19-C20-C25-C24
N1-C15-C26-C27

N1-C15-C26-C31

C31-C26-C27-C28
C26-C27-C28-C29
C28-C29-C30-C31
C27-C26-C31-C30

-177.41(17)
103.72(17)
-71.33(18)
0.1(3)
0.6(3)
-0.1(3)
-0.8(3)

Table 8. Anisotropic atomic displacement
parameters (AZ) for 20191226hctl1611.

The anisotropic atomic displacement factor exponent takes the form: 2m2[h2a2Uj; + ..+ 2hk
a"b"U1s]
Uil Uz, Us3 Uz3 Ui3 U2

O1 0.0595(7) 0.0524(7) 0.0790(8) 0.0089(6) 0.0132(6) -0.0096(6)
02 0.0598(7) 0.0428(6) 0.0698(7) 0.0031(5) 0.0219(5) 0.0017(5)
03 0.0649(8) 0.0413(7) 0.1622(15) -0.0142(8) 0.0200(8) -0.0043(6)
N1 0.0564(8) 0.0446(8) 0.0529(8) -0.0023(6) 0.0160(6) -0.0031(6)
C1l 0.0921(16) 0.0933(18) 0.1139(19) 0.0204(14) 0.0334(14) -0.0255(13)
C2 0.0599(10) 0.0715(13) 0.0746(12) 0.0153(10) 0.0148(9) -0.0022(9)
C3 0.0445(8) 0.0447(9) 0.0610(10) 0.0079(8) 0.0022(7) -0.0016(7)
C4 0.0596(10) 0.0499(10) 0.0549(10) -0.0004(8) 0.0127(7) -0.0012(8)
C5 0.0636(10) 0.0410(9) 0.0578(10) -0.0045(7) 0.0105(8) -0.0026(7)
C6 0.0500(8) 0.0395(8) 0.0557(9) -0.0016(7) 0.0071(7) -0.0013(7)
C7 0.0488(8) 0.0448(9) 0.0522(9) -0.0033(7) 0.0085(7) 0.0014(7)
C8 0.0656(10) 0.0613(11) 0.0534(10) -0.0118(8) 0.0112(8) -0.0086(8)
C9 0.0557(9) 0.0601(10) 0.0403(8) -0.0107(7) 0.0079(7) -0.0006(8)
C10 0.0568(10) 0.0745(12) 0.0577(10) 0.0031(9) 0.0068(8) 0.0039(9)
C11 0.0569(10) 0.0969(16) 0.0654(12) -0.0039(11) 0.0101(9) -0.0084(10)
C12 0.0817(14) 0.0776(14) 0.0637(12) -0.0028(10) 0.0230(10) -0.0155(11)
C13 0.0608(11) 0.1013(16) 0.0583(11) 0.0111(11) 0.0005(8) 0.0016(11)
C14 0.0929(16) 0.0978(17) 0.0652(12) 0.0269(12) 0.0102(11) 0.0066(13)
C15 0.0533(9) 0.0414(8) 0.0496(9) 0.0000(7) 0.0100(7) -0.0010(7)
C16 0.0477(8) 0.0430(9) 0.0541(9) -0.0035(7) 0.0084(7) -0.0027(6)
C17 0.0568(9) 0.0396(9) 0.0746(11) -0.0061(8) 0.0078(8) -0.0033(7)
C18 0.0570(9) 0.0469(9) 0.0634(10) -0.0085(8) 0.0141(8) -0.0003(7)
C19 0.0545(9) 0.0424(9) 0.0719(11) -0.0032(8) 0.0091(8) -0.0021(7)
C20 0.0522(9) 0.0467(9) 0.0654(10) 0.0080(8) 0.0016(8) 0.0014(7)
C21 0.0589(10) 0.0575(11) 0.0771(12) 0.0073(9) 0.0079(9) 0.0059(8)
C22 0.0574(11) 0.0879(16) 0.0995(16) 0.0196(13) 0.0144(11) 0.0084(11)
C23 0.0554(12) 0.1040(19) 0.1095(18) 0.0273(15) -0.0058(12) -0.0064(12)
C24 0.0778(14) 0.0834(15) 0.0907(15) 0.0125(12) -0.0261(12) -0.0199(12)
C25 0.0687(11) 0.0611(11) 0.0672(11) 0.0067(9) -0.0065(9)  -0.0040(9)
C26 0.0473(8) 0.0461(9) 0.0521(9) -0.0028(7) 0.0112(7) -0.0003(7)
C27 0.0620(10) 0.0654(12) 0.0599(11) 0.0028(9) 0.0100(8) -0.0147(9)
C28 0.0617(11) 0.0823(14) 0.0749(13) -0.0045(11) 0.0078(9) -0.0245(10)
C29 0.0618(11) 0.0912(15) 0.0665(12) -0.0129(11) -0.0015(9) -0.0076(10)
C30 0.0825(13) 0.0774(14) 0.0521(10) -0.0013(9) 0.0022(9) -0.0037(11)
C31 0.0735(11) 0.0576(11) 0.0566(10) 0.0013(8) 0.0097(8) -0.0123(9)

Table 9. Hydrogen atomic

coordinates and isotropic atomic



displacement parameters (A2) for

20191226hct1611.
x/a y/b z/c U(eq)

H10 0.1697 -0.0923 0.4961 0.149
H1 0.1749 -0.0562 0.5676 0.149
H11  0.2620 -0.1545 0.5391 0.149
H12  0.2431 0.1275 0.5073 0.082
H13  0.3328 0.0700 0.5541 0.082
H14  0.3908 0.2704 0.4979 0.066
H15  0.5049 0.4217 0.4487 0.065
H6 0.7097 0.4200 0.2254 0.072
H7 0.8012 0.3066 0.2294 0.072
H3 0.9972 0.4377 0.2510 0.076
H27  1.1119 0.5910 0.2040 0.088
H2 1.0465 0.7456 0.1310 0.089
H4 0.7493 0.5898 0.1508 0.088
H5 0.8652 0.7429 0.1038 0.102
H26  0.7489 0.6267 0.2909 0.058
H8 0.4688 -0.0235 0.3740 0.068
H9 0.5831 0.1279 0.3258 0.067
H16  0.3951 0.7354 0.4132 0.077
H20  0.2120 0.6871 0.4139 0.098
H17  0.1396 0.5263 0.3469 0.108
H18  0.2488 0.4091 0.2791 0.101
H19 04344 0.4499 0.2796 0.079
H21  0.8917 0.7672 0.3284 0.075
H22 1.0078 0.8473 0.4061 0.087
H25  1.0081 0.7476 0.5034 0.088
H23  0.8901 0.5694 0.5241 0.085
H24 07714 0.4917 0.4472 0.075
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