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m EXPERIMENTAL SECTION

General Procedure. 1Commercial grade reagents and solvents were used without further
purification, unless otherwise specified. All solvents used were purified by the solvent
purification system. The oven-dried glassware (110 °C at least for 2 h) was used for all
reactions. Crude reaction mixtures were concentrated under reduced pressure by removing
organic solvent with the rotary evaporator. Column chromatography was performed using
silica gel 60 (particle size 0.06-0.2 mm; 70-230 mesh ASTM). Analytical thin layer
chromatography (TLC) was performed with silica gel 60 F254 aluminum sheets. The nuclear
magnetic resonance (NMR) spectra were recorded in deuterochloroform (CDCIs) with 300
MHz spectrometer. *H NMR and *C {1H} NMR chemical shifts (§) were reported in ppm (part
per million). The chemical shift of 'H NMR spectra is reported with reference to
tetramethylsilane (TMS, 0.00 ppm) as the internal reference while chemical shift of *C{1H}
NMR is reported with reference to CDCls at 77.0 ppm. Chemical shift of 1°F NMR is reported
with reference to hexafluorobenzene as the internal reference at —164.9 ppm. Coupling
constants (J) were reported in hertz (Hz). Infrared spectra were measured using an FT-IR
spectrometer and were reported in cm™. High resolution mass spectra (HRMS) were obtained
using time-of-flight (TOF) and orbitrap.

The commercial grade chemicals were used without further purification, unless otherwise
specified. All solvents used were purified by the solvent purification system. The oven-dried
glassware (110 °C at least for two hours) was used for all reactions. Crude reaction mixtures
were concentrated under reduced pressure by removing organic solvent with the rotary
evaporator. Column chromatography was performed using silica gel 60 (particle size 0.06-0.2
mm; 70-230 mesh ASTM). Analytical thin layer chromatography (TLC) was performed with
silica gel 60 Fzs4 aluminum sheets. The nuclear magnetic resonance (NMR) spectra were
recorded in deuterochloroform (CDClIs) with 300 and 600 MHz spectrometers. Chemical shifts
for 'H NMR and *C NMR spectra were reported in part per million (ppm, ), relative to
tetramethylsilane (TMS) as the internal reference. Coupling constants (J) were reported in
Hertz (Hz). Infrared spectra were measured using FT-IR spectrometer and were reported in cm’
! High resolution mass spectra (HRMS) were obtained using time-of-flight (TOF).

General procedure for the synthesis of ortho-ketophenylacetylenol (1a): Indeonone 3a
(118.7 mg, 0.4204 mmol, 1.0 equiv) was dissolved in dry THF (2.0 mL) in vial with screw cap.
This mixture was then added trimethylsulfoxonium chloride (59.3 mg, 0.4624 mmol, 1.1 equiv)
and NaH (18.5 mg, 0.4624 mmol, 1.1 equiv) at room temperature and stirred for overnight at
room temperature. The reaction was diluted with sat. NH4Cl and extracted with EtOAc. The
combined organic layers were washed with brine, dried over Na2SQg, filtered and concentrated
under reduced pressure to provide the crude product which was purified on silica gel
(EtOAc/hexane: 3:7) to yield the corresponding product 1a 106.6 mg (86%, white solid); mp
168.3-170.0 °C; IR (neat) vmax: 2923, 1700, 1096, 697 cm™; *H NMR (300 MHz, CDCls) § 7.80
(d, 1H,J=7.5Hz),7.48 (t, 1H,J=7.5Hz), 7.34 (t, 1H, J = 7.5 Hz), 7.23-7.11 (m, 11H), 2.72
(d, 1H, J = 4.8 Hz), 2.19 (d, 1H, J = 4.5 Hz); *C{1H} NMR (75 MHz, CDCls) §202.3, 156.7,
134.24, 134.16, 133.5, 133.0, 130.0, 129.5, 128.3, 128.2, 127.4, 127.3, 127.2, 124.9, 124.2,
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49.6, 45.0, 39.8; HRMS (ESI-TOF) m/z: calcd for C22Hi70 [M+Na]* 297.1274; found
297.1268.

General procedure for the synthesis of ortho-ketophenylacetylenol (1f): Indeonone 3f (95.3
mg, 0.3216 mmol, 1.0 equiv) was dissolved in dry THF (2.0 mL) in vial with screw cap. This
mixture was then added trimethylsulfoxonium chloride (45.1 mg, 0.3537 mmol, 1.1 equiv),
TEMPO (50.3 mg, 0.3216 mmol, 1.0 equiv) and NaH (14.0 mg, 0.3537 mmol, 1.1 equiv) at
room temperature and stirred for overnight at room temperature. The reaction was diluted with
sat. NH4Cl and extracted with EtOAc. The combined organic layers were washed with brine,
dried over Na2SOs, filtered and concentrated under reduced pressure to provide the crude
product which was purified on silica gel (EtOAc/hexane: 3:7) to yield the corresponding
product 1f 43.2 mg (43%, white solid); mp 154.1-155.5 °C; IR (neat) vmax: 2920, 1707, 947,
698 cm*; 'TH NMR (400 MHz, CDCl3) § 7.71 (d, 1H, J = 7.5 Hz), 7.46 (t, 1H, J = 7.5, 0.9 Hz),
7.25 (t, 1H, J=7.1 Hz), 7.17-7.10 (m, 6H), 6.98 (t, 1H, J = 7.1 Hz), 6.88-6.85 (m, 2H), 6.81
(d, 1H, J=7.6 Hz), 2.62 (d, 1H, J=4.7 Hz), 2.13 (s, 3H), 2.09 (d, 1H, J = 4.7 Hz); *C{1H}
NMR (100 MHz, CDCls) 6202.1, 156.4, 137.2, 133.9, 133.7,133.1, 132.4, 130.6, 129.2, 127.9,
127.64, 127.60, 127.0, 126.8, 126.6, 124.5, 123.8, 49.2, 44.5, 39.4, 20.9; HRMS (ESI-TOF)
m/z: calcd for C23H190 [M+H]* 311.1430; found 311.1428.

General procedure for the synthesis of ortho-ketophenylacetylenol (4): Indeonone 3a
(2107.2 mg, 0.3797 mmol, 1.0 equiv) was dissolved in dry THF (2.0 mL) in vial with screw cap.
This mixture was then added trimethylsulfoxonium chloride (53.5 mg, 0.0.4176 mmol, 1.1
equiv) and NaH (16.7 mg, 0.4176 mmol, 1.1 equiv) at room temperature and stirred under
photoirradiation (390-nm UV-LED light (40 Watt) from Kessil PR160-390nm) for overnight
at room temperature. The reaction was diluted with sat. NH4Cl and extracted with EtOAc. The
combined organic layers were washed with brine, dried over Na2SQg, filtered and concentrated
under reduced pressure to provide the crude product which was purified on silica gel
(EtOAc/hexane: 1:9) to yield the corresponding product 4a 90.8 mg (81%, pale brown solid);
mp 103.6-104.8 °C; IR (neat) vmax: 3536, 1372, 1211, 759 cm™; 'H NMR (300 MHz,
CDClIs) 6 8.39 (d, 1H, J = 8.0 Hz), 7.90 (d, 1H, J = 8.1 Hz), 7.57-7.34 (m, 13H), 5.89 (s,
1H); BC{1H} NMR (75 MHz, CDCls) § 147.3, 140.6, 137.2, 132.8, 132.1, 130.3, 129.6, 129.4,
128.5, 128.2, 128.0, 127.0, 126.6, 125.8, 125.5, 124.5, 122.7, 120.8; HRMS (ESI-TOF) m/z:
calcd for C22H170 [M+H]* 297.1274; found 297.1260.

2-phenyl-4-(p-tolyl)naphthalen-1-ol (4b). Yield 84.5 mg (79%, yellow oil); IR (neat) vmax:
3546, 2923, 1662, 1265, 736 cm™; *H NMR (400 MHz, Acetone-ds) & 8.48 (d, 1H, J = 8.0 Hz),
8.13 (s, 1H), 7.90 (d, 1H, J = 8.0 Hz), 7.64 (d, 2H, J = 7.6 Hz), 7.56-7.28 (m, 10H), 2.40 (s,
3H); 3C{1H} NMR (100 MHz, Acetone-ds) &149.1, 139.4, 138.6, 137.3, 133.3, 133.0, 130.9,
130.6, 130.0, 129.8, 129.5, 128.0, 127.9, 127.5, 127.1, 126.8, 126.5, 126.0, 123.6, 123.1, 21.2;
HRMS (ESI-TOF) m/z: calcd for C23H170 [M-H]™ 309.1285; found 309.1282.

4-(4-methoxyphenyl)-2-phenylnaphthalen-1-ol (4c). Yield 85.1 mg (80%, brown solid); mp
114.1-115.8 °C; IR (neat) vmax: 3537, 2907, 1243, 765 cm™*; *H NMR (300 MHz, CDCls) & 8.39
(d,1H,J=7.8Hz), 7.93 (d, 1H, J = 8.1 Hz), 7.62-7.44 (m, 9H), 7.34 (s, 1H), 7.04 (d, 2H, J =
8.4 Hz), 5.89 (s, 1H), 3.91 (s, 3H); ®C{1H} NMR (75 MHz, CDCls) § 158.7, 147.1, 137.3,
132.9,132.4,132.3,131.2,129.6, 129.3,128.4, 127.9, 126.4, 125.8, 125.4, 124.5, 122.6, 120.8,
113.7, 55.3; HRMS (ESI-TOF) m/z: calcd for C2sH1702 [M-H] 325.1234; found 325.1226.
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4-(4-chlorophenyl)-2-phenylnaphthalen-1-ol (4d). Yield 78.5 mg (74%, yellow oil); IR (neat)
vmax: 3536, 1490, 1371, 1210, 757 cm™; *H NMR (400 MHz, Acetone-ds) 5 8.48 (d, 1H, J =
8.0 Hz), 8.25 (br s, 1H), 7.83 (d, 1H, J = 8.4 Hz), 7.63 (d, 2H, J = 7.2 Hz), 7.57-7.44 (m, 8H),
7.37-7.33 (m, 2H); BC{1H} NMR (100 MHz, Acetone-ds) & 149.5, 140.2, 139.1, 133.3,
132.63, 132.57, 131.7, 130.7, 130.3, 129.5, 129.2, 128.1, 127.4, 126.8, 126.2, 126.0, 123.7,
123.1; HRMS (ESI-TOF) m/z: calcd for C22H14CIO (CI-35) [M-H] 329.0739; found 329.0741.

4-phenyl-2-(p-tolyl)naphthalen-1-ol (4e). Yield 99.6 mg (79%, yellow oil); IR (neat) vmax:
3527, 2921, 1514, 1210, 772 cm™; *H NMR (400 MHz, Acetone-ds) & 8.46 (d, 1H, J = 7.2 Hz),
8.09 (s, 1H), 7.87 (d, 1H, J = 8.0 Hz), 7.53-7.27 (m, 12H), 2.37 (s, 3H); *C{1H} NMR (100
MHz, Acetone-ds) 6149.2, 141.6, 137.5, 136.2, 133.2, 132.8, 131.0, 130.5, 130.2, 129.2, 127.8,
127.1,126.8, 126.3, 126.0, 123.6, 123.0, 21.2; HRMS (ESI-TOF) m/z: calcd for C23sH170 [M-
H] 309.1285; found 309.1281.

4-phenyl-2-(m-tolyl)naphthalen-1-ol (4f). Yield 73.5 mg (56%, brown oil); IR (neat) vmax:
3534, 2920, 1600, 1370, 701 cm™; *H NMR (400 MHz, Acetone-ds) & 8.45 (d, 1H, J = 8.4 Hz),
8.10 (s, 1H), 7.86 (d, 1H, J = 8.4 Hz), 7.57-7.32 (m, 11H), 7.19 (d, 1H, J = 7.2 Hz), 2.40 (s,
3H); ¥C{1H} NMR (100 MHz, Acetone-ds) 5 149.2, 141.6, 139.11, 139.06, 133.1, 132.8,
131.2,131.0,130.1,129.5,129.3, 128.7, 127.8, 127.6, 127.1, 126.7, 126.3, 126.0, 123.6, 123.0,
21.5; HRMS (ESI-TOF) m/z: calcd for C2sH17O [M-H] 309.1285; found 309.1285.

2-(4-hexylphenyl)-4-phenylnaphthalen-1-ol (4g). Yield 66.4 mg (58%, brown oil); IR (neat)
vmax. 3544, 2927, 1372, 1048, 702 cm™; 'H NMR (400 MHz, Acetone-ds) § 8.46 (d, 1H, J =
8.4 Hz), 8.09 (s, 1H), 7.87 (d, 1H, J = 8.4 Hz), 7.56-7.40 (m, 9H), 7.33-7.28 (m, 3H), 2.66 (t,
1H, J = 7.6 Hz), 1.66 (quint, 2H, J = 7.2 Hz), 1.41-1.28 (m, 6H), 0.89 (t, 3H, J = 6.8
Hz); ®*C{1H} NMR (100 MHz, Acetone-ds) 5 149.2, 142.6, 141.6, 136.5, 133.2, 132.7, 131.0,
130.4, 130.2, 129.6, 129.1, 127.7, 127.0, 126.8, 126.3, 126.0, 123.6, 123.0, 36.2, 32.4, 32.3,
29.7, 23.3, 14.4; HRMS (ESI-TOF) m/z: calcd for C2sH270 [M-H] 379.2067; found 379.2060.

2-(2-fluorophenyl)-4-phenylnaphthalen-1-ol (4h). Yield 81.7 mg (77%, yellow oil); IR (neat)
vmax: 3545, 1572, 1492, 1211, 758 cm™; 'H NMR (400 MHz, Acetone-ds) § 8.47 (d, 1H, J =
7.2 Hz), 7.89 (d, 1H, J = 8.0 Hz), 7.58-7.39 (m, 10H), 7.30-7.21 (m, 3H); 3C{1H} NMR (100
MHz, Acetone-ds) &161.5 (d, Jc-F = 244 Hz), 150.5, 150.4, 141.6, 133.6 (d, Jc-F = 4 Hz), 133.4,
133.1,131.2, 130.7 (d, JcFr = 8 Hz), 130.5, 129.4, 128.1, 127.7, 126.9, 126.6, 126.3, 125.6 (d,
Jo-F = 4 Hz), 123.9, 117.4, 116.8 (d, Jc-r = 22 Hz); °F NMR (282 MHz, CDCl3) § -116.6 (S),
HRMS (ESI-TOF) m/z: calcd for C22H14FO [M-H] 313.1034; found 313.1030.

2-(3-fluorophenyl)-4-phenylnaphthalen-1-ol (4i). Yield 96.0 mg (77%, brown oil); IR (neat)
vmax: 3545, 1584, 1212, 771 cm™t; TH NMR (400 MHz, Acetone-ds) & 8.49 (d, 1H, J = 8.4 Hz),
7.88 (d, 1H, J = 8.0 Hz), 7.57-7.36 (m, 10H), 7.12 (br s, 1H); *C{1H} NMR (100 MHz,
Acetone-ds) 6 163.7 (d, Jc-F = 242 Hz), 149.4, 141.8 (d, Jcr =8 Hz), 141.4,133.4,133.1, 131.2
(d, JcFr = 8 Hz), 131.0, 129.7, 129.6 (d, Jc-r = 5 Hz), 129.2, 127.8, 127.4, 126.9, 126.6, 126.3
(d, Jcr = 18 Hz), 123.6, 122.1, 117.4 (d, Jc-F = 21 Hz), 114.6 (d, Jc-r = 22 Hz); F NMR (282
MHz, CDCls) 6 —119.9 (S), HRMS (ESI-TOF) m/z: calcd for C22H14FO [M-H]™ 313.1034;
found 313.1033.
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2-(4-fluorophenyl)-4-phenylnaphthalen-1-ol (4j). Yield 39.6 mg (67%, yellow oil); mp 69.8-
70.2 °C; IR (neat) vmax: 3420, 2928, 1514, 1247, 760 cm™; *H NMR (400 MHz, CDCl3+MeOH-
d4) 6 8.37 (d, 1H, J = 8.4 Hz), 7.90 (d, 1H, J = 8.4 Hz), 7.58-7.40 (m, 9H), 7.29-7.19 (m, 3H),
4.84 (brs, 1H); BC{1H} NMR (100 MHz, CDCl3+MeOH-ds) 162.3 (d, Jc-F = 246 Hz), 147.4,
140.4, 133.4 (d, Jcr = 2 Hz), 132.8, 132.0, 131.2 (d, Jcr = 7 Hz), 130.2, 128.6, 128.2, 127.0,
126.5,125.8, 125.5, 124.7, 122.5, 120.1, 116.2 (d, Jc-r = 21 Hz); F NMR (282 MHz, CDCls)
8 —114.2 (S), HRMS (ESI-TOF) m/z: calcd for C22H14FO [M-H] 313.1034; found 313.1031.

2-(3-chlorophenyl)-4-phenylnaphthalen-1-ol (4k). Yield 76.1 mg (70%, yellow oil); IR (neat)
vmax: 3539, 1594, 1372, 1210, 700 cm™; *H NMR (400 MHz, Acetone-ds) § 8.57 (br s, 1H),
8.46 (d, 1H, J = 8.0 Hz), 7.87 (d, 1H, J = 8.4 Hz), 7.70 (s, 1H), 7.67-7.33 (m, 11H); ¥C{1H}
NMR (100 MHz, Acetone-ds) 6 148.6, 140.8, 140.5, 133.8, 132.6, 132.2, 130.2, 130.1, 129.7,
128.9, 128.4, 127.1, 127.0, 126.6, 126.1, 125.6, 125.4, 122.7, 121.1; HRMS (ESI-TOF) m/z:
calcd for C22H14CIO (CI-35) [M-H] 329.0739; found 329.0734.

2-(4-chlorophenyl)-4-phenylnaphthalen-1-ol (4l) Yield 86.7 mg (79%, yellow oil); IR (neat)
vmax: 3541, 1491, 1210, 1046, 700 cm™; 'H NMR (400 MHz, Acetone-ds) § 8.45 (d, 1H, J =
8.1 Hz), 8.37 (br s, 1H), 7.87 (d, 1H, J = 8.4 Hz), 7.69-7.64 (m, 2H), 7.58-7.54 (m, 1H), 7.52-
7.48 (m, 6H), 7.44-7.42 (m, 1H); 3C{1H} NMR (100 MHz, Acetone-ds) & 149.4, 141.4, 138.2,
133.5,133.4,133.1,132.4,131.0,129.8, 129.5, 129.2, 127.9, 127.4, 126.9, 126.5, 126.3, 123.6,
122.1; HRMS (ESI-TOF) m/z: calcd for C22H14CIO (CI-35) [M-H] 329.0739; found 329.0733.

2-(3-methoxyphenyl)-4-phenylnaphthalen-1-ol (4m). Yield 89.6 mg (78%, brown oil); IR
(neat) vmax: 3525, 2937, 1596, 1215, 701 cm™; *H NMR (400 MHz, Acetone-ds) & 8.48 (d, 1H,
J=8.4Hz), 8.14 (s, 1H), 7.88 (d, 1H, J = 8.4 Hz), 7.57-7.47 (m, 6H), 7.42-7.36 (m, 3H), 7.22-
7.19 (m, 2H), 6.93 (d, 1H, J = 6.4 Hz), 3.84 (s, 3H); *C{1H} NMR (100 MHz, Acetone-ds) &
160.9, 149.2,141.5,133.1, 132.9, 131.0, 130.7, 130.0, 129.2, 127.8, 127.2, 126.7, 126.3, 126.1,
123.7, 122.9, 122.8, 116.0, 113.9, 55.6; HRMS (ESI-TOF) m/z: calcd for C23H1702 [M-H]
325.1234; found 325.1227.

2-butyl-4-(4-fluorophenyl)naphthalen-1-ol (4n). Yield 13.0 mg (20%, brown solid); mp 109.9-
111.7 °C; IR (neat) vmax: 3422, 2930, 1515, 1174, 700 cm™; 'H NMR (300 MHz,
CDCls) 6 7.86-7.80 (m, 2H), 7.50-7.40 (m, 4H), 7.19-7.11 (m, 2H), 5.14 (s, 1H), 2.76 (t, 2H, J
=7.8Hz), 1.75-1.65 (m, 2H), 1.58 (s, 1H), 1.51-1.39 (m, 2H), 0.96 (t, 3H, J = 7.2 Hz); *C{1H}
NMR (75 MHz, CDCls) 6 160.5 (d, Jc-r = 244 Hz), 147.2 (d, Jc-F = 5 HZz), 140.6, 133.0, 130.2,
129.8, 128.6 (d, Jc-Fr = 5 Hz), 128.32, 128.28, 127.1, 125.6 (d, Jc-r = 9 Hz), 115.7 (d, Jc-Fr = 25
Hz), 105.4 (d, Jc-r = 5 Hz), 32.2, 29.7, 22.7. 14.0. **F NMR (376 MHz, CDCls3) § —118.5 (S),
HRMS (ESI-TOF) m/z: calcd for C20H1sFO [M-H]™ 293.1347; found 293.1350.

2-butyl-4-(4-methoxyphenyl)naphthalen-1-ol (40). Yield 21.6 mg (36%, yellow solid); IR
(neat) vmax: 3543, 2924, 1509, 1224, 702 cm; *H NMR (400 MHz, CDClz+MeOH-ds) § 8.20
(d, 1H,J=8.4 Hz), 7.85 (d, 1H, J = 8.4 Hz), 7.47 (t, 1H, J = 7.2 Hz), 7.40-7.36 (m, 3H), 7.18
(s,1H),7.01(d, 2H, J=8.4 Hz), 5.26 (d, 1H, J = 3.6 Hz), 3.88 (s, 3H), 2.77 (t, 2H, J = 7.6 Hz),
1.73-1.65 (m, 2H), 1.48-1.39 (m, 2H), 0.95 (t, 3H, J = 7.2 Hz); 3C{1H} NMR (100 MHz,
CDCls+MeOH-d4) 6 158.6, 147.4, 133.2, 132.4, 131.4, 131.2, 129.2, 125.9, 125.4, 125.1,
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124.6, 121.3, 120.8, 113.6, 55.3, 32.3, 29.7, 22.7, 14.0; HRMS (ESI-TOF) m/z: calcd
for C21H2102 [M-H] 305.1547; found 305.1548.

6-methoxy-4-(3-methoxyphenyl)-2-phenylnaphthalen-1-ol (4p). Yield 75.1 mg (71%, brown oil
); IR (neat) vmax: 3536, 2936, 1599, 1436, 1221, 702 cm™*; 'H NMR (400 MHz, Acetone-
ds) 5 8.05 (s, 1H), 7.84-7.78 (m, 2H), 7.65 (d, 2H, J = 6.4 Hz), 7.47-7.37 (m, 4H), 7.20-6.97
(m, 5H), 3.95 (s, 3H), 3.84 (s, 3H); *C{1H} NMR (100 MHz, Acetone-ds) & 160.7, 158.5,
148.3,143.1,139.5, 133.2,130.6, 130.1, 129.9, 129.5, 128.8, 128.2, 128.0, 127.6, 123.7, 123.3,
119.5, 116.5, 113.4, 102.0, 55.6, 55.5; HRMS (ESI-TOF) m/z: calcd for C24H1903 [M-H]
355.1340; found 355.1332.
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Spectrum Peak Pick Report
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Data Set D \User Kittiporn\Dr Chansak\CT- JRT spc - RawData
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1.000}- 3 %
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nm.
[Measurement Properties] No. PV Wavelength Abs. Description
Wavelength Range (nm.): 205.00 to 700.00 1 @ 300.00 0.028
Scan Speed: Fast 2 ® 229 50 0871
Sampling Interval: 0.5 —
Auto Sampling Interval: Enabled
Scan Mode: Single
[instrument Properties]
Instrument Type: UV-1700 Series
Measuring Mode: Absorbance
Slit Width: 1.0 nm
Light Source Change Wavelength: 340.8 nm
S/R Exchange: Normal
[Attachment Properties]
Attachment: None
[Operation]
Threshold: 0.0010000
Points: 4
InterPolate: Disabled
Average: Disabled
[Sample Preparation Properties)
Weight: 28mg
Volume: 3ml
Dilution: 150
Path Length: 1cm
Additional Information: DR.Chansak—CT-JRT —
Solvent MeOH —-UV Cut
off 205
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