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1. General informations

'H and '*C NMR spectra were obtained using an AVANCE IIT 400 NMR spectrometer ('H: 400
MHz and *C: 100 MHz) in chloroform-d (CDCls) (Bruker, Germany), and the chemical shifts are
reported in parts per million (ppm) based on the residual proton signal of the NMR solvent. ’F NMR
(376MHz) spectra were obtained using AVANCE III 400 NMR spectrometer in CDCl3 with CFCl3
(0F = 0 ppm) as an internal standard (Bruker, Germany). The Bruker AVANCE III 400 NMR
spectrometer was used for determining the yield of the products with trifluoromethylbenzene
(CF3;CgHs) or hexafluorobenzene (CsFs) as internal references. Infrared spectra (IR) were taken on a
JASCO FT/IR 4100 type A spectrometer as a film on a NaCl film or KBr plate; all spectra are reported
in wavenumbers (cm™!). High-resolution mass spectra were recorded on a JMS-700MS spectrometer
(JEOL, Japan) using the fast-atom bombardment (FAB) method.

All reactions were carried out using dried glassware with a magnetic stir bar and routinely
monitored by '"F NMR spectroscopy or thin-layer chromatography (TLC). All chemicals were of
reagent grade and, if necessary, purified in the usual manner prior to use. Fluoroalkylated alkynes
used in this research were prepared according to the literatures [1, 2]. Column chromatography was
carried out on silica gel (Wako gel® 60N, 38-100 um) and TLC analysis was performed on silica gel
TLC plates (Merck, Silica gel 60F2s4).
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2. Cobalt-catalyzed [2 + 3] cycloaddition and characterization of products
2-1. Bypical procedure.

In a 30 mL two-necked round bottomed-flask, equipped with a magnetic stir bar, were placed
fluoroalkylated alkyne 1a (0.0818 g, 0.40 mmol), 2-formylphenylboronic acid (2A) (0.1200 g, 0.80
mmol), 1,3-bis(diphenylphosphino)propane (0.0165 g, 40 pmol), and Co(acac)>-2H,O (0.0119 g, 41
pumol) in acetonitrile (1.2 mL)/Isopropyl alcohol (0.4 mL), and the resulting mixture was stirred at
reflux temperature in an oil bath. After 18 h, the reaction mixture was cooled to room temperature.
Subsequently, the reaction mixture was subjected to flash column chromatography using silica gel as
stationary phase and acetone as mobile phase. After removal of the solvent from the eluent under
reduced pressure, the residue was purified by silica gel column chromatography (Hexane/AcOEt =
5:1) to give the corresponding 3-(4-chlorophenyl)-2-trifluoromethyl-1/-inden-1-o0l (3aA) (0.085 g,
0.27 mmol).

2-2. Characterizations of fluoroalkylated indenols
2-2.1. 3-(4-Chlorophenyl)-2-trifluoromethyl-1H-inden-1-o0l (3aA)

Yield: 68%; white solid; M.p. 104.5-106.5 °C; eluent of the column chromatography:
Hexane/EtOAc = 5/1; '"H NMR (CDCl3): 6 2.07 (br s, 1H, OH), 5.55 (s, 1H, CH), 7.12 (d, J= 7.4 Hz,
1H, ArH), 7.32-7.38 (m, 3H, ArH), 7.41 (td, J = 7.4, 0.97 Hz, 1H, ArH), 7.47 (d, J = 8.6 Hz, 2H,
ArH), 7.64 (d,J= 7.4 Hz, 1H, ArH); 3*C NMR (CDCls): § 76.1 (m, C-OH), 122.6 (Ar), 123.3 (q,J =
269.5 Hz, CF3), 124.3 (Ar), 129.0 (Ar), 129.1 (Ar), 129.3 (Ar), 129.9 (m, Ar), 130.4 (Ar), 131.8 (q,
J=30.9 Hz, C-CF3), 135.3 (Ar), 141.1 (Ar), 144.1 (Ar), 148.0 (q, J = 4.5 Hz, CF3-C=C); 'F NMR
(CDCls, CFCl3): 0 -56.56 (s, 3F); IR (KBr) 3277, 1634, 1493, 1460, 1401, 1357, 1303, 1287, 1253,
1189, 1139, 1094, 1045, 1014, 840,822,779 , 742 cm’'; HRMS (FAB): calcd for [M*] Ci6H 10CIF;0:
310.0372, Found: 310.0382.

2-2.2. 3-[4-(t-Butyl)phenyl]-2-trifluoromethyl-1H-inden-1-o0l (3bA)

Yield: 69%; yellow solid; M.p. 45.4-47.3 °C; eluent of the column chromatography:
Hexane/EtOAc = 5/1; 'H NMR (CDCls): 6 1.38 (s, 9H, C—(CHs)3), 2.10 (d,J = 7.6 Hz, 1H, OH), 5.55
(d,J=7.6 Hz, 1H, CH), 7.22 (d, J= 7.3 Hz, 1H, ArH), 7.31-7.41 (m, 4H, ArH), 7.49 (d, /= 8.4 Hz,
2H, ArH), 7.63 (d, J= 7.3 Hz, 1H, ArH); *C NMR (CDCl): 6 31.4 ((CH3)3), 34.9 (C-(CH3)3), 76.2
(m, C-OH), 123.0 (Ar), 123.5 (q, J = 267.3 Hz, CF3), 124.1 (Ar), 125.5 (Ar), 128.2 (m, Ar), 128.8
(Ar), 128.9 (Ar), 129.1 (Ar), 130.8 (q, /= 31.0 Hz, C—CF3), 141.6 (Ar), 144.2 (Ar), 149.3 (q,J=4.5
Hz, CF3-C=C), 152.3 (Ar); "’F NMR (CDCls, CFCl3): § -56.33 (s, 3F); IR (KBr) 3309, 2965, 1634,
1462, 1362, 1257, 1192, 1145, 1112, 1079, 1035, 842, 824, 783, 748, 736, 705 cm’!; HRMS (FAB):
calcd for [M] C20H19F30: 332.1388, Found: 332.1397.
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2-2.3. 3-(4-Methoxyphenyl)-2-trifluoromethyl-1H-inden-1-o0l (3cA)

Yield: 65%; yellow solid; M.p. 100.5-102.4 °C; eluent of the column chromatography:
Hexane/EtOAc = 5/1; '"H NMR (CDCls): 6 2.02 (br s, 1H, OH), 3.87 (s, 3H, CHs), 5.54 (s, 1H, CH),
7.01 (d, J= 8.8 Hz, 2H, ArH), 7.20 (d, J = 7.3 Hz, 1H, ArH), 7.31-7.42 (m, 4H, ArH), 7.63 (d, J =
7.3 Hz, 1H, ArH); 3C NMR (CDCL): 6 55.4 (OCH3), 76.1 (m, C—-OH), 114.1 (Ar), 122.8 (Ar), 123.6
(q, J=270.7 Hz, CF3), 124.1 (Ar), 124.2 (Ar), 128.8 (Ar), 129.2 (Ar), 129.9 (m, Ar), 130.6 (q, J =
31.0 Hz, C-CF3), 141.6 (Ar), 144.3 (Ar), 149.0 (q, J = 4.4 Hz, CF3-C=C), 160.3 (Ar); '°F NMR
(CDCls, CFCl3): 0 -56.32 (s, 3F); IR (KBr) 3340, 2840, 1631, 1612, 1463, 1441, 1309, 1300, 1282,
842,824,798, 775,717 cm™'; HRMS (FAB): calcd for [M*] C17H 13F304: 306.0868, Found: 306.0875.

2-2.4. 3-(4-Biphenyl)-2-trifluoromethyl-1H-inden-1-o0l (3eA)

Yield: 63%; white solid; M.p. 172.0-174.5 °C; eluent of the column chromatography:
Hexane/EtOAc = 5/1; '"H NMR (CDCls): 6 2.07 (br s, 1H, OH), 5.59 (s, 1H, CH), 7.24 (d, J= 7.4 Hz,
1H, ArH), 7.33-7.53 (m, 7H, ArH), 7.64-7.69 (m, 3H, ArH), 7.72 (d, J = 8.4 Hz, 2H); *C NMR
(CDCl3): 0 76.2 (m, C-OH), 122.9 (Ar), 123.5(q,J=271.0 Hz, CF3), 124.2 (Ar), 127.27 (Ar), 127.29
(Ar), 127.9 (Ar), 128.98 (Ar), 129.04 (Ar), 129.3 (Ar), 130.8 (Ar), 131.3 (q, J = 30.9 Hz, C-CF3),
140.5 (Ar), 141.5 (Ar), 142.0 (Ar), 144.2 (Ar), 149.0 (q, J = 4.6 Hz, CF;-C=C), the signal of one
carbon was overlapped with other signals; '"F NMR (CDCls, CFCl3): § -56.37 (s, 3F); IR (KBr):
3539, 1630, 1460, 1381, 1360, 1254, 1237, 1195, 1158, 1143, 1104, 1080, 1034, 844, 787 cm’!;
HRMS (FAB): calcd for [M*] C22Hi5F30: 352.1075, Found: 352.1083.

2-2.5. 3-(1-Naphthyl)-2-trifluoromethyl-1H-inden-1-ol (3fA)

Yield: 28%; yellow solid; M.p. 111.5-113.8 °C; eluent of the column chromatography:
Hexane/EtOAc = 5/1; (atropisomer 1 and 2): 'H NMR (CDCls): 6 2.18 (br s, 1H, OH), 2.29 (br s, 1H,
OH), 5.69 (s, 1H, CH), 5.75 (s, 1H, CH), 6.76 (t, J = 8.0 Hz, 2H, ArH), 7.18-7.26 (m, 2H, ArH),
7.35-7.80 (m, 14H, ArH), 7.90-7.98 (m, 4H, ArH); 3C NMR (CDCl3): 6 76.15 (m, C-OH), 76.21 (m,
C-OH), 123.1 (Ar), 123.32 (Ar), 123.33 (q, J = 270.8 Hz, CF3), 123.4 (q, J =270.0 Hz, CF3), 124.0
(Ar), 124.1 (Ar), 125.3 (Ar), 125.5 (Ar), 125.7 (Ar), 126.01 (Ar), 126.02 (Ar), 126.38 (Ar), 126.41
(Ar), 126.5 (Ar), 126.6 (Ar), 128.56 (Ar), 128.60 (Ar), 128.96 (Ar), 128.99 (Ar), 129.25 (Ar), 129.31
(Ar), 129.35 (Ar), 129.39 (Ar), 129.7 (Ar), 130.0 (Ar), 130.9 (Ar), 131.2 (Ar), 133.3 (q,/=31.0 Hz,
C—CF3), 133.4 (Ar), 133.6 (Ar), 133.7 (q, J =31.2 Hz, C-CF3), 142.08 (Ar), 142.14 (Ar), 143.7 (Ar),
144.0 (Ar), 148.4 (q,J=4.7 Hz, CF3-C=C), 148.8 (q, J=4.7 Hz, CF3-C=C), the signal of one carbon
was overlapped with other signals; 'F NMR (CDCl;, CFCl3): § -58.23 (s, 3F), -57.59 (s, 3F); IR
(KBr): 3326, 1643, 1460, 1403, 1361, 1270, 1250, 1220, 1193, 1170, 1147, 1121, 1074, 1050, 1031,
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834, 799, 786, 774, 742, 717 cm'; HRMS (FAB): calcd for [M*] Cy0H;3F30: 326.0918, Found:
326.0923.

2-2.6. 3-(3-Chlorophenyl)-2-trifluoromethyl-1H-inden-1-o0l (3gA)

Yield: 72%; yellow oil; eluent of the column chromatography: Hexane/EtOAc = 5/1; 'H NMR
(CDCl13): 62.08 (d,J=7.2 Hz, 1H, OH), 5.56 (d,J=7.2 Hz, 1H, CH), 7.12 (d, J=7.5 Hz, 1H, ArH),
7.25-7.50 (m, 6H, ArH), 7.64 (d, J = 7.4 Hz, 1H, ArH); >*C NMR (CDCls): § 75.9 (C-OH), 122.5
(Ar), 123.1 (q, J=271.1 Hz, CF3), 124.2 (Ar), 126.7 (Ar), 128.3 (Ar), 129.1 (Ar), 129.3 (Ar), 129.9
(Ar), 132.0 (q,J=31.3 Hz, C-CF3), 133.7 (Ar), 134.5 (Ar), 140.9 (Ar), 144.0 (Ar), 147.6 (q,J=4.3
Hz, CF5—C=C), the signal of one carbon was overlapped with other signals; '’F NMR (CDCls, CFCls):
d -56.63 (s, 3F); IR (neat): 3338, 3072, 2888, 2681, 1638, 1588, 1480, 1195, 1080, 786, 712 cm';
HRMS (FAB): calcd for [M*] CisH10CIF30: 310.0372, Found: 310.0378.

2-2.7. 3-(4-Chlorophenyl)-2-difluoromethyl-1H-inden-1-0l (3hA)

Yield: 43%; yellow solid; M.p. 91.2-92.2 °C; eluent of the column chromatography:
Hexane/EtOAc = 5/1; '"H NMR (CDCl): 6 2.28 (d, J = 6.6 Hz, 1H, OH), 5.62 (d, J = 6.6 Hz, 1H,
CH), 6.46 (t, J = 54.4 Hz, 1H, CF,H), 7.21 (d, J = 7.3 Hz, 1H, AtH), 7.31-7.42 (m, 4H, ArH), 7.50
(d, J=8.5 Hz, 2H, ArH), 7.64 (d, J= 7.3 Hz, 1H, ArH); 3C NMR (CDCl:): 6 75.3 (C-OH), 112.9 (t,
J=1231.5 Hz, CHF), 121.9 (Ar), 124.4 (Ar), 128.6 (Ar), 129.0 (Ar), 129.3 (Ar), 130.08 (Ar), 130.12
(A1), 135.5 (Ar), 135.7 (t,J = 22.7 Hz, C-CF,H), 140.8 (Ar), 144.7 (Ar), 147.1 (t,J = 10.4 Hz, CF,H-
C=C); F NMR (CDCl3,CFCl3): 6 —111.51 (dd, J=316.5, 54.4 Hz, 1F),-110.50 (dd, J= 316.5, 54.4
Hz, 1F); IR (KBr): 3311, 2341, 1916, 1625, 1491, 1375,1170, 1113, 1081, 1048, 1014, 941, 930, 835,
824, 793, 768, 744, 726, 715 cm™'; HRMS (FAB): calcd for [M*] Ci6H11CIF,0: 292.0466, Found:
292.0467.

2-2.8. 3-(4-Chlorophenyl)-2-nonafluorobutyl-1H-inden-1-ol (3iA)

Yield: 43%; yellow solid; M.p. 95.2-96.7 °C; eluent of the column chromatography:
Hexane/EtOAc = 5/1; 'H NMR (CDCl): 6 2.15 (br s, 1H, OH), 5.59 (s, 1H, CH), 6.97 (d,J= 7.5 Hz
1H, Ar), 7.22-7.30 (m, 2H, ArH), 7.33 (td, J= 7.6, 0.85 Hz, 1H, ArH), 7.38-7.46 (m, 3H, ArH), 7.64
(dm, J= 7.8 Hz, 1H, ArH); 3C NMR (CDCl:): § 76.8 (C-OH), 108.0-123.0 (m, 3C, CF>-C3F7), 116.4
(tt, J = 257.2,33.9 Hz, CF>-C3Fy), 122.7 (Ar), 124.1 (Ar), 128.7 (Ar), 129.3 (Ar), 129.4 (Ar), 129.8
(brs, Ar), 130.4 (t, J=22.3 Hz, 1C), 130.8 (Ar), 135.0 (Ar), 141.7 (Ar), 144.4 (Ar), 151.6 (t, J = 5.7
Hz, C4FoH-C=C); F NMR (CDCls, CFCl3): § ~126.38 to ~126.25 (m, 2F), ~122.00 to ~121.78 (m,
2F), ~104.07 (quin., J = 13.3 Hz, 2F), -81.43 (t, J = 9.7 Hz, 3F); IR (KBr): 3436, 1625, 1491, 1461,
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1415, 1354, 1334, 1294, 1231, 1199, 1131, 1091, 1065, 1015, 870, 842, 831, 795, 768, 744, 732 cm"
I, HRMS (FAB): caled for [M*] C19H0CIF9O: 460.0276, Found: 460.0266.

2-2.9. 3-(4-Chlorophenyl)-6-fluoro-2-trifluoromethyl-1 H-inden-1-ol (3aB)

Yield: 36%; yellow solid; M.p. 108.2-109.7 °C; eluent of the column chromatography:
Hexane/EtOAc = 5/1; 'H NMR (CDCls): 6 2.20 (d, J = 6.6 Hz, 1H, OH), 5.52 (d, J = 6.6 Hz, 1H,
CH), 6.99-7.09 (m, 2H, ArH), 7.31-7.37 (m, 3H, ArH), 7.47 (d, J = 8.6 Hz, 2H, ArH); *C NMR
(CDCls): 6 75.6 (C-OH), 112.6 (d, J = 24.2 Hz, Ar), 116.1 (d, J = 23.0 Hz, Ar), 123.1 (q, J =270.9
Hz, CF3), 123.9 (d, J= 8.8 Hz, Ar), 129.1 (Ar), 129.8 (Ar), 130.1 (Ar), 131.5 (m, C—CF3), 135.5 (Ar),
136.9 (d, J = 2.2 Hz, Ar), 146.5 (d, J = 8.5 Hz, CF3-C=C), 147.4 (d, J = 3.8 Hz, Ar), 168.8 (d, J =
250.1 Hz, Ar); ’F NMR (CDCl3,CFCl3): 6 -111.89 to—111.81 (m, 1F), -56.64 (s, 3F); IR (KBr): 3337,
1634, 1614, 1604, 1591, 1492, 1455, 1434, 1402, 1310, 1266, 1013, 906, 882, 864, 835, 762, 739,
716 cm'; HRMS (FAB): caled for [M*] C16HoCIF4O: 328.0278, Found: 328.0278.

2-2.10. 6-Chloro-3-(4-chlorophenyl)-2-trifluoromethyl-1H-inden-1-o0l (3aC)

Yield: 26%; yellow solid; M.p. 136.0-138.0 °C; eluent of the column chromatography:
Hexane/EtOAc = 5/1; 'H NMR (CDCls): 6 2.36 (d, J = 7.5 Hz, 1H, OH), 5.53 (d, J = 7.5 Hz, 1H,
CH),7.04 (d, J= 8.1 Hz, 1H, ArH), 7.29-7.36 (m, 3H, ArH), 7.47 (d, /= 8.6 Hz, 2H, ArH), 7.61 (d,
J=1.8 Hz, 1H, ArH); *C NMR (CDCl3): 6 75.7 (m, C-OH), 123.0 (q, J = 271.1 Hz, CF3), 123.5
(Ar), 125.0 (Ar), 129.1 (Ar), 129.5 (Ar), 129.8 (m, Ar), 129.9 (Ar), 131.9 (q, J = 31.5 Hz, C-CF»),
135.5 (Ar), 135.6 (Ar), 139.5 (Ar), 145.7 (Ar), 147.3 (q, J = 4.4 Hz, CF3-C=C); 'F NMR (CDCl;,
CFCl3): 6 -56.69 (s, 3F); IR (KBr): 3224, 1637, 1580, 1492, 1401, 1358, 1292, 1250, 1193, 1149,
1120, 1088, 1064, 1043, 1013, 933, 901, 870, 824, 779, 704 cm'; HRMS (FAB): calcd for [M*]
Ci6HoCl2F30: 343.9983, Found: 343.9982.

2-2.11. 3-(4-Chlorophenyl)-6-methoxy-2-trifluoromethyl-1H-inden-1-o0l (3aD)

Yield: 49%; yellow solid; M.p. 133.0-134.0 °C; eluent of the column chromatography:
Hexane/EtOAc = 4/1; 'H NMR (CDCl3): 6 2.20 (d, J= 7.2 Hz, 1H, OH), 3.85 (s, 3H, CH3), 5.48 (d,
J=7.2Hz, 1H, CH), 6.83 (dd, J= 8.4, 2.3 Hz, 1H, ArH), 7.01 (d,J= 8.4 Hz, 1H, ArH), 7.20 (d, J =
2.3 Hz, 1H, ArH), 7.34 (d, J = 8.5 Hz, 2H, ArH), 7.45 (d, J = 8.5 Hz, 2H, ArH); *C NMR (CDCl):
0 55.8 (CH3), 75.8 (C-OH), 110.8 (Ar), 114.4 (Ar), 123.4 (q, J = 270.6 Hz, CF3), 123.5 (Ar), 128.9
(Ar), 129.5 (q,J=31.2 Hz, C—CF3), 129.8 (Ar), 130.6 (Ar), 133.6 (Ar), 135.2 (Ar), 146.3 (Ar), 148.0
(g, J = 4.5 Hz, CF3-C=C), 161.2 (Ar); ’F NMR (CDCl3, CFCl3): § -56.22 (s, 3F); IR (KBr): 3406,
3064, 2946, 2846, 2681, 2319, 1623, 1490, 1360, 1273, 1144, 1041, 813, 764 cm'; HRMS (FAB):
calcd for [M*] Ci17H12C1F303: 340.0478, Found: 340.0475.

S7



2-2.12. 6-Benzyloxy-3-(4-chlorophenyl)-2-trifluoromethyl-1H-inden-1-o0l (3aE)

Yield: 41%; white solid; M.p. 105.2-106.0 °C; eluent of the column chromatography:
Hexane/EtOAc = 5/1; '"H NMR (CDCls): 6 2.08 (br s, 1H, OH), 5.13 (s, 2H, CH>), 5.49 (s, 1H, CH),
6.91 (dd, J = 8.4, 2.4 Hz, 1H, ArH), 7.02 (d, J = 8.4 Hz, 1H, ArH), 7.24-7.48 (m, 10H, ArH); 13C
NMR (CDCls): 6 70.4 (O-CH»), 75.7 (C-OH), 111.7 (Ar), 115.3 (Ar), 123.4 (q, J = 270.8 Hz, CF3),
127.4 (Ar), 127.5 (Ar), 128.3 (Ar), 128.8 (Ar), 128.9 (Ar), 129.6 (q, J=31.7 Hz, C—CF3), 129.8 (Ar),
130.6 (Ar), 133.8 (Ar), 135.1 (Ar), 136.5 (Ar), 146.3 (Ar), 147.9 (q, J = 4.5 Hz, CF3-C=C), 160.2
(Ar); FNMR (CDCls, CFCls): 6-56.27 (s, 3F); IR (KBr): 3359, 3034, 2872,1905, 1609, 1361, 1236,
1158, 1077, 824, 737 cm™'; HRMS (FAB): calcd for [M*] C23H16CIF302: 416.0791, Found: 416.0802.

2-2.13. 3-(4-Chlorophenyl)-5-fluoro-2-trifluoromethyl-1 H-inden-1-ol (3aF)

Yield: 48%; white solid; M.p. 110.0-110.8 °C; eluent of the column chromatography:
Hexane/EtOAc = 5/1; 'H NMR (CDCls): 6 2.10 (br s, 1H, OH), 5.53 (s, 1H, CH), 6.81 (dd, J = 8.4,
2.3 Hz, 1H, ArH), 7.08 (td, J = 8.4,2.3 Hz, 1H, ArH), 7.33 (d, /= 8.4 Hz, 2H, ArH), 7.48 (d, /= 8.4
Hz, 2H, ArH), 7.58 (dd, J = 8.4, 4.9 Hz, 1H, ArH); *C NMR (CDCls): § 75.3 (C-OH), 110.2 (d, J =
24.6 Hz, Ar), 115.7 (d,J=23.0 Hz, Ar), 122.9 (q,J=271.2 Hz, CF3), 125.6 (d,J=9.1 Hz, Ar), 129.1
(Ar), 129.7 (Ar), 133.5 (q, J = 31.3 Hz, C-CF3), 135.6 (Ar), 139.5 (Ar), 143.2 (d, J = 8.6 Hz, Ar),
146.9-147.1 (m, 2C, CF3-C=C, Ar), 163.8 (d, J = 247.2 Hz, Ar); ’F NMR (CDCls,CFCl3): 6 -112.26
to—112.19 (m, 1F), -56.88 (s, 3F); IR (KBr): 3336, 3073, 2918, 1921, 1745, 1628, 1592, 1360, 1200,
1126, 820 cm™'; HRMS (FAB): calcd for [M*] C16HoCIF4O: 328.0278, Found: 328.0275.

2-2.14. 3-(4-Chlorophenyl)-7-fluoro-2-trifluoromethyl-1 H-inden-1-ol (3aG)

Yield: 15%; yellow solid; M.p. 96.2-97.0 °C; eluent of the column chromatography:
Hexane/EtOAc = 5/1; '"H NMR (CDCls): 6 2.38 (d, J = 4.9 Hz, 1H, OH), 5.81 (d, J = 4.9 Hz, 1H,
CH), 6.91 (d, J=7.5 Hz, 1H, ArH), 7.07 (t, J = 8.6 Hz, 1H, ArH), 7.29-7.37 (m, 3H, ArH), 7.47 (d,
J = 8.6 Hz, 2H, ArH); 13C NMR (CDCL): 6 74.1 (C-OH), 116.7 (d, J = 20.6 Hz, Ar), 118.7 (d, J =
3.0 Hz, Ar), 122.8 (q,J =271.3 Hz, CF5), 128.8 (d, J= 16.0 Hz, Ar), 129.0 (Ar), 129.8 (d,J= 1.1 Hz,
Ar), 129.9 (Ar), 131.6 (d,J= 7.3 Hz, Ar), 132.2 (qd, J=31.7, 1.3 Hz, C-CF3), 133.5 (Ar), 144.2 (d,
J = 5.6 Hz, Ar), 147.5-147.8 (m, 1C, CFs~C=C), 159.3 (d, J = 251.8 Hz, Ar); "°F NMR (CDCls,
CFCl3): 6 -119.95 t0 -119.88 (m, 1F), -56.88 (s, 3F); IR (KBr): 3330, 2928, 1938, 1920, 1624, 1598,
1476, 1360, 1251, 1193, 1091, 800 cm™'; HRMS (FAB): calcd for [M'] Ci16HoCIF4O: 328.0278,
Found: 328.0279.
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2-2.15. trans-2-(4-Chlorophenyl)-3-trifluoromethyl-2,3-dihydro-1H-indan-1-one (5aA)

Yield: 32% (Reaction conditions: Entry 5 in Table 1); orange oil; eluent of the column
chromatography: Hexane/EtOAc = 10/1; '"H NMR (CDCls): 6 3.96 (d, J= 4.1 Hz, 1H, Ar-CH), 4.12
(qd, J= 8.6, 4.1 Hz, 1H, CH-CF3), 7.09 (d, J = 8.5 Hz, 2H, ArH), 7.32 (d, J = 8.5 Hz, 2H, ArH), 7.61
(td,J=7.0,1.5, 1H, ArH), 7.73-7.81 (m, 2H, ArH); 7.90 (d, J = 7.7 Hz, 1H, ArH); 3C NMR (CDCl:):
§52.0 (q, J = 28.7 Hz, C—CF3), 53.8 (m, CH-Ar), 125.2 (Ar) 126.3 (q, J = 278.9 Hz, CF3), 127.0
(Ar), 129.47 (Ar), 129.49 (Ar), 130.3 (Ar), 134.0 (Ar), 136.07 (Ar), 136.10 (Ar), 136.7 (Ar), 146.1
(m, Ar), 201.7 (C=0); '°F NMR (CDCls, CECl3): § —69.87 (d, J = 8.6 Hz, 3F); IR (neat): 1730, 1606,
1590, 1494, 1465, 1362, 1294, 1262, 1254, 1198, 1159, 1118, 1094, 1015, 822,761, 714 cm™'; HRMS
(FAB): calcd for [M+H]" Ci16H11CIF30: 311.0451, Found: 311.0461.

3. Synthesis of 2-fluoroalkylated indanone
3-1. Dypical procedure

In a 30 mL two-necked round bottomed-flask, equipped with a magnetic stir bar, were placed 2-
fluoroalkylated indenol 3aA (0.169 g, 0.54 mmol) and MnO; (0.458 g, 5.3 mmol) in dichloromethane
(20 mL), and the resulting mixture was stirred at 0 °C in an ice bath. After 0.5 h, the reaction mixture
was percolated by cellaite with ethyl acetate. After removal of the solvent from the eluent under
reduced pressure, the residue was purified by silica gel column chromatography (hexane/EtOAc =
5:1) to give the corresponding 3-(4-chlorophenyl)-2-trifluoromethylinden-1-one (6, 0.136 g, 0.44
mmol).

To a stirred solution of the 6 (0.136 g, 0.44 mmol) above under H, in MeOH (9.3 mL) was added
1 mol % of Pd/C (0.00500 g Pd/C, 4.7 umol based on [Pd]) at room temperature, then the mixture
was stirred at room temperature. After 14 h, the reaction mixture was subjected to flash column
chromatography using silica gel as stationary phase and acetone as mobile phase. After removal of
the solvent from the eluent under reduced pressure, the residue was purified by silica gel column
chromatography (hexane/EtOAc = 10:1) to give the corresponding 3-(4-chlorophenyl)-2-
trifluoromethyl-2,3-dihydro-1H-indan-1-one (7) (0.0793 g, 0.26 mmol).

3-2. Characterization of 2-fluoroalkylated indenone and indanone
3-2.1. 3-(4-Chlorophenyl)-2-trifluoromethylinden-1-one (6)

Yield: 81%; yellow solid; eluent of the column chromatography: Hexane/EtOAc = 5/1; "H NMR
(CDCls): 0 7.07-7.12 (m, 1H, ArH), 7.40-7.47 (m, 4H, ArH), 7.53 (d, J = 8.6 Hz, 2H, ArH), 7.61-
7.67 (m, 1H, ArH); '*C NMR (CDCl3): 6 121.7 (q,J=271.4 Hz, CF3), 121.9 (q,J = 32.4 Hz, C-CF3),
123.6 (Ar), 123.9 (Ar), 128.8 (Ar), 129.2 (Ar), 129.4 (m, Ar), 129.9 (m, Ar), 131.6 (Ar), 134.1 (Ar),
137.0 (Ar), 142.7 (Ar), 162.4 (q, J = 3.9 Hz, CF3-C=C), 190.4 (C=0); '°F NMR (CDCls, CFCl3): ¢
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-57.96 (s, 3F); IR (KBr): 1720, 1618, 1591, 1488, 1456, 1401, 1360, 1230, 1196, 1177, 1143, 1119,
1092, 1011, 850, 833, 822, 768, 735, 706 cm™'; HRMS (FAB): caled for [M+H]" CisHoCIF;O:
309.0294, Found: 309.0287.

3-2.2. trans-3-(4-Chlorophenyl)-2-trifluoromethyl-2,3-dihydro-1H-indan-1-one (7)

Yield: 58%; yellow oil; eluent of the column chromatography: Hexane/EtOAc = 10/1; '"H NMR
(CDCl3): 6 3.32 (qd, J=9.8, 4.7 Hz 1H, CH-CH—CF3), 4.70 (d, /= 4.7 Hz, 1H, Ar-CH), 7.08 (d, J
= 8.5 Hz, 2H, ArH), 7.25 (dm, J = 7.6 Hz, 1H, ArH); 7.33 (d, J= 8.5 Hz, 2H, ArH), 7.50 (t, J= 7.6
Hz, 1H, ArH), 7.66 (tm, J = 7.6 Hz, 1H, ArH), 7.88 (d, J = 7.6 Hz, 1H, ArH); '3C NMR (CDCl): ¢
45.9 (m, CH-Ar), 59.6 (q, J = 26.2 Hz, C-CF3), 124.6 (Ar), 124.8 (q, J = 279.5 Hz, CF3), 126.9 (Ar),
129.1 (Ar), 129.46 (Ar), 129.54 (Ar), 133.9 (Ar), 135.7 (Ar), 136.5 (Ar), 140.0 (Ar), 155.0 (Ar),
195.9 (m, C=0); 'F NMR (CDCl3, CFCl3): 6 -67.15 (d,J= 9.8 Hz, 3F); IR (neat) 1731, 1493, 2973,
1360, 1322, 1293, 1257, 1216, 1200, 1161, 1114, 1014, 762, 753(m) cm™'; HRMS (FAB): calcd for
[M+H]* Ci6H11CIF30: 311.0451, Found: 311.0440.
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4. Copies of 'H, °C, ’F NMR, and HMBC spectra for new compounds

"H NMR spectrum of 3-(4-Chlorophenyl)-2-trifluoromethyl-1H-inden-1-o0l (3aA)
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F NMR spectrum of 3-(4-Chlorophenyl)-2-trifluoromethyl-1H-inden-1-o0l (3aA)
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"H NMR spectrum of 3-[4-(t-Butyl)phenyl]-2-trifluoromethyl-1H-inden-1-0l (3bA)

rxn. 132 isolate
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9F NMR spectrum of 3-[4-(-Butyl)phenyl]-2-trifluoromethyl-1H-inden-1-ol (3bA)

t-Bu
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"H NMR spectrum of 3-(4-Methoxyphenyl)-2-trifluoromethyl-1H-inden-1-ol (3cA)
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9F NMR spectrum of 3-(4-Methoxyphenyl)-2-trifluoromethyl-1H-inden-1-ol (3cA)
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"H NMR spectrum of 3-(4-Biphenyl)-2-trifluoromethyl-1H-inden-1-ol (3eA)

p-Ph
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........ CHANNEL £2 mmmmmmn
CPDPRG[2 waltzl§
PUPD2 80.00 uae
PLW2 11.99499989 W
PLW12 0.42170000 W
PLW13 0.269B3001 W
SFOZ 400.1316005 MHz
!g - Processing parametsrs
s
SF 100.6127548 MHz
WDW EM
88B o
1B 1.00 Bz
GB 0
BC 1.40

| ‘ } IJ AL J
T T T T T T T T T T T T T T T T T T T T 1
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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9F NMR spectrum of 3-(4-Biphenyl)-2-trifluoromethyl-1H-inden-1-ol (3eA)

3eA

Co<)
BRUKER
(>

Current Data Paramaters
NAME

¥
EXPNO 2020062909
PROCNO 1
F2 - Acquisition Parametar:
Date_ 20200629
4.05
INSTRUM spact.
PROBED 5 mm PABEO BB—
PULPROG 2gf1qn
131072
SOLVENT cpc13
NS 16
Ds 4
SWH 89285.711 Az
FIDRES 0.681136 Az
aQ 0.7340032 se:
RG 194.42
oW 5.600 usc
DE 6.50 uac
IE 294.4
b1 1.00000000 se
........ CHANNEL £1 mmmmmm:
NUC1l 1
Pl 14.50 ua
PLW1 0.05553000 W
SFO1 376.4607164 MH:

F2 - Proceasing parametera
s1

sF 376.4985631 Mi:
WDW BN
8sB 0
1B 1.00 Bz
@B 0
pC 1.00

T T T T T T
-10 -20 -30 -40 -50 -60 =70

£

S18

T
-130 ppm



"H NMR spectrum of 3-(1-Naphthyl)-2-trifluoromethyl-1H-inden-1-o0l (3fA)

<)
BRUKER
(>

Current Data Parameters
NAME

EXENO 2020062506
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200625
Time 11.38
INSTRUM spact
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 65536
SOLVENT €Del3
N 16
DS 2
swit 8223.685 Hz
CFS FIDRES 0.125483 Hz
g 3.9845889 sec
G 194.42
oW 50,800 usec
DE 6.50 usec
OH E 294.3 X
D1 1.00000000 sec
======== CHANNEL fl s=======
3fA NUCL "
P1 15,00 umec
BLL 11.99499589 W
SFOL 100.1324710 MEz

F2 - Processing parameters

SI 536

SF 400.1300113 MHAz
TS

WO

s5B 0

LB 0.30 Hz
GB 0

BC 1.00

T T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 20 15 10 05 ppm

IR Y

BC NMR spectrum of 3-(1-Naphthyl)-2-trifluoromethyl-1H-inden-1-ol (3fA)

o<
BRUKER
LS

Current Data Parameters
NAME

EXBNO 2020062914
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200629
Time 22.35

INSTRUM spect.
PROBHD 5 mm PABBO BB—

PULPROG 29pg30
™ 65536
SOLVENT cpelL3
CF3 §S 11310
DS 4

SWH 24038.461 Bz

FIDRES 0.366798 EHz
OH 20 1.3631488 sec
RG 106.
W 20.800 usec
DE 6.50 usec
3fA TR 295.3 K
D1 2.00000000 sec
D1l 0.03000000 sec
CHANNEL £1
NUCL c
P1 9.00 usec
PIR1 66.06900024 W
SFO1 1006228293 Miz
CHANNEL £2
CPDPRG[2 waltzl§
Nuc2 18
PCPD2 80.00 usec
PIR2 11.99499989 W
PIW12 0.42170000 W
PIN13 0.26989001 W
SFO2 400.1316005 Mz

F2 - Processing parameters
sI

SF 100.6127561 MHz

WDK ™

SSB 0

1B 1.00 Hz
0

) |

T T T T T I T T T T T T
200 190 180 170 160 150 140 130 120 110 100 9S50 80 70 60 50 40 30 20 ppm
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9F NMR spectrum of 3-(1-Naphthyl)-2-trifluoromethyl-1H-inden-1-o0l (3fA)

s CFs

OH
3fA

Current Data Parameters
NAME

EXENG 2020062505
PROCNO 1

F2 - Acquisition Parametera
Date_ 20200625
Time 11.36
INSTRUM spect
PROBHD 5 mm PARBO BB-
PULPROG zgflan

D 131072
SOLVENT ©nc13

N

D§ 4

s 89285.711 Hz

WH
FIDRES 0.691196 Hz

a0 0.7340032 sec
RE 194,

DW 5.600 user
DE 6.50 usac
TE 294.3 K
DL 1.00000000 aec
........ CHANNEL f1 mmmmmmm:
NUc1

FL 14.50 usar
PLW1 0.05559000 W
sFO1 376.4607164 MHz

F2 - Processing parameters

sI
sF 376.4985655 Mz
WOM EM
i 1.00 H2
e 0
BC 1.00
L o
T T T T T T T T T T T T T T T
0 =10 =20 =30 =40 =50 -60 =70 -80 -0 100 110 -120 -130 ppm

g
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"H NMR spectrum of 3-(3-Chlorophenyl)-2-trifluoromethyl-1H-inden-1-o0l (3gA)

C><)
BRUKER
oo

Current Data Parameters
NAME

B
Cl EXPNO 92701125
PROCKO 1
F2 - Acquisition Parameters
Date_ 20200430
Time 20.24
INSTRUM spect.
PROBED 5 mm PABBO BB
PULPROG zg30
™ 65536
SOLVENT coe13
CF NS 16
3 DS 2
W 8223.685 Hz
FIDRES 0.125483 Hz
a9 3.9845889 sec
OH RG 194,42
oW 60.800 usec
DE 6.50 usec
TE 294.2 X
3gA D1 1.00000000 aec
———— CHANNEL f1 ———-
NUCL 18
21 15.00 usec
PLAL 11.99499989 W
aroL 400.1324710 MEz

F2 - Processing parameters
81 65536

SF 400.1300126 MHz2
WOW =

SSB 0

1B 0.30 Hz
GB 0

PC 1.00

L
T e

L] 4 3 2 1 0 ppm

13C NMR spectrum of 3-(3-Chlorophenyl)-2-trifluoromethyl-1H-inden-1-o0l (3gA)

<)
BRUKER
(>

Current Data Parameters
NAMB c
EXPNO 92713121
PROCNO 1
F2 - Acquisition Parameter:
Date_ 20200430
21.17

INSTRUM apect
PROBED 5 mm PABBO BBE-
PULPROG 2gpg30
Fo 65536
C F3 SOLVENT epe13
NS 191
03 4
swa 24038.461 Hz
FIDRES 0.366798 Hz
OH ag 1.3631488 e
RG 85.19
oW 20,800 us(
DE §.50 usi
TE 295.2 X
3gA D1 2.00000000 set
p11 0.03000000 set
======== CHANNEL f1 ======
wuc1
1 9.00 usi
PLWL 66.06900024 ¥
sFO1 100.6228253 MB:
====-—c= CHANNEL £2 ====o=
CPDPRG (2 waltz16
wucz
PCEDZ 80.00 usi
2 1.59439989 W
PIW12 0.42170000 ¥
PIW13 0.26989001 ¥
2 400,1316005 MB:

¥2 - Processing parametars
sr 32768

s¥ 100.6127652 MB:
WDW M
55B [
LB 1.00 Hz
GB [
BC 1.40

JL Ll |

T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

S21



F NMR spectrum of 3-(3-Chlorophenyl)-2-trifluoromethyl-1H-inden-1-o0l (3gA)

<)
BRUKER
(>

Current Data Parameters
NAME

EXPNO 2020042101
PROCNO 1
F2 — Acquisition Parameters
Date_ 20200421
C F 3 Time 19.47
INSTRUM spect.
PROBHD 5 mm PABEO BB-
PULPROG
OH D 131072
SOLVENT €C13
NS 16
Ds 4
SgA SWH. 89285.711 Hz
FIDRES 0.681196 Hz
a0 0.7340032 mec
RG 194.42
oW 5.600 usec
DE 6.50 usec
TE 294.1 K
D1 1.00000000 sec
CHANNEL 1
NUCL 1
Pl 14.50 usec
PIML 0.05559000 W
SFO1 376.4607164 MHZ
F2 — Processing parameters
SI 65536
SF 376.4985633 MHZ
Ll B
SSB 4
18 1.00 Hz
GB 0
BC 1.00
|
T T T T T T T T
0 -50 -60 -70 -120 -130 -140 ppm

9

S22



"HNMR spectrum of 3-(4-Chlorophenyl)-2-difluoromethyl-1H-inden-1-0l (3hA)

o)
BRUKER
(>

Current Data Parameters
Cl NAME

i
EXPNO 2020062504
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200625
Time 11.26
INSTRUM aspect:.
PROBHD 5 mm PABBO BB-
BULPROG 2g3
™ €556

SOLVENT cpe13
NS

16

DS 2
CHF, SUE 6223.685 Bz
PIDRES 0.125483 Hz

a9 3.9845889 sec

RG 123.28

DR 60.800 usec

OH DE 6.50 usec

B 294.3 K

Dl 1.00000000 sec
3hA ———-—- CHANNEL £l —=—=—

Nuc1

Pl 15.00 usec

PINL 11.99499989 W

sFoL 400.1324710 MEz

F2 - Processing parameters
ST

sF 400.1300108 Mz
WOR EM

SEB 0

LB 0.30 Hz
GB 0

EC 1.00

uHﬂ |

T T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 ppm

COECI 8

13C NMR spectrum of 3-(4-Chlorophenyl)-2-difluoromethyl-1H-inden-1-0l (3hA)

e

Current Data Pazameters
Cl NAME c
EXENO 2020061911
PROCNO 1

F2 - Acquisition Parameters

Date_ 20200620

Time 9.55

INSTROM spect:

PROB! mm BB-
ROG

PULP] zgpg30
™ 65536
SOLVENT cpcl3
NS 635
CHF ps 1
2 SWE 24038.461 Hz
FIDRES 0.366798 Hz
a0 1.3631488 sec
RG 50.01
OH DW 20.800 usec
DE 6.50 umsec
18 295.0 K
D1 2.00000000 sec
3hA D11 0.03000000 sec
CHANNEL f1
NuCl 13c
P1 9.00 usec
PLWL 66.06900024 W
SEOL 100.6228203 Mz
=———— CHANNEL f2
CPDPRG[2 waltzl6
NUC2 iH
PCPD2 80.00 usec
PIWNZ 11,99499989 W
PLW12 0.42170000 W
PLH13 0.26989001 W
SFO2 400.1316005 Miz

F2 - Processing paramsters
ST 32768

SF 100.6127593 MHz
iy =
LB 1,00 Hz
GB
PC 1.40
J\ l J m
T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

S23



F NMR spectrum of 3-(4-Chlorophenyl)-2-difluoromethyl-1H-inden-1-0l (3hA)

Cl

(D
'D.»<ma

OH
3hA

Cr e
BROUKER
(<)

Current Data Parameters
NAME

EXPNO 2020070306
PROCNO 1

F2 - Acquisition Parameters
Dat 2020070

Time 16.23
INSTRUM spect
PROBHD 5 mm PARRQ BB-
PULPROG an

131072

™
SOLVENT cpe13

¥S 16

s 4

Swa 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340032 sec
RG 194.42

oW 5.600 use
DE 6.50 use
TR 294.1

D1 1.00000000 sec
—=—-—- CHANNEL £l —=—-=—
xucl

Pl 14.50 use:
PLN1 0.05559000 W
SFOL 376.4607164 MHz

FZ - Proceasing parametera
s1 3

SF 376.4985602 MHz
DR EM

ssB 0

LB 1.00 Bz
GB

FC 1.00

(FCE—o——

-10

T
-20

T
-30

-40

T
-50

T
-60

=70

S24

-80

T
-90

T
-100

T
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"H NMR spectrum of 3-(4-Chlorophenyl)-2-nonafluorobutyl-1H-inden-1-o0l (3iA)
<)
BRUKER
(>

Current Data Parameters
NAME

&
Cl EXPRO 2020061904
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200615
Time 17.24
INSTRUM spect
PROBHD 5 mm PABEO BB-
PULPROG zg30
™ 65536
SOLVENT cpcl3
K§S &
ns 2
SwH 8223.685 Hz
FIDRES 0.125483 Hz
C4F9 aQ 3.9845889 smec
RG 194,42
DW 60.800 user
DE 6.50 uaer
TE 294.5 K
OH 1 1.00000000 sec
e m——— CHANNEL f1 wemmemme
i NUCL 1
3iA Pl 15.00 uae:
PLKL 11.99499989 ¥
sFo1 400.1324710 MHz

F2 - Processing parametera

sI

s¥ 400.1300108 MHz
WDW EM

ssB a

LB 0.30 Hz
cB a

BC 1.00

| ] T S

T T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 ppm

CECRe) & g

3C NMR spectrum of 3-(4-Chlorophenyl)-2-nonafluorobutyl-1H-inden-1-o0l (3iA)

Cl
Current Data Parameters

RAME
EXPNC 2020061910
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200619

Time 23.46

PULPROG 2gpg30
TD 65536

C 4 F 9 SOLVENT coe13
NS 10375
DS

1
soH 24038.461 Hz
FIDRES 0.366798 Hz
OH a0 1.3631488 aec
G 85.19
oW 20.800 usec
3| A DE 6.50 usec
™ 295.1 K
D1 2.00000000 sec
D11 0.03000000 sec
CHANNEL £1 e
NUC1 13¢
21 9.00 usec
PLNL 66.06900024 W
sFol 100. 6228293 Mz

— CHANNEL £2
CPDPRG[2 waltzl6
NUC 1B

2
PCPD2 80.00 usec
PLW2 11.99499989 W
PLW12 0.42170000 W
PLW13 0.26989001 W
8FO2 400.1316005 MHz

F2 - Processing parameters
81 32768

8F 100.6127542 MEz
WDW =

3sp [)

LB 1.00 Hz

= ]
‘ BC 1.40
‘ ‘ . 'y " £

T T T

T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm
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F NMR spectrum of 3-(4-Chlorophenyl)-2-nonafluorobutyl-1H-inden-1-ol (3iA)

<)
BRUKER o

Current Data Parameters
NAME C
EXPNO 2020061903
'PROCNO 1

F2 - Acquisition Parameters
Date_

20200619
Tine 17.19
INSTRUM apect.
PROBHD 5 mm PABBO BB- C4F9
PULPROG zgflan

™ 131072
SCLVENT cnclg

NS 1

DS 4 OH
SR 89285711 Hz

FIDRES 0.681196 Hz :

AQ 0.7340032 mec 3iA
RG 194.42

DW 5,600 usec

DE 6.50 usec

TE 294.5 X

DL 1.00000000 sec

CHANNEL £1 ———
19F

P1 14.50 usec
PLW1 0.05559000 W
SFO1 376.4607164 MHz

F2 - Processing parameters
SI 65536

SF 376.49B5562 MHz
WDW oS

SSB 0

LB 1.00 Hz
BC 1.00

T T T T
0 -10 -20 -30 -40 -50 -60

T
-70

S26

80

314 -
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-90



"H NMR spectrum of 3-(4-Chlorophenyl)-6-fluoro-2-trifluoromethyl-1H-inden-1-ol (3aB)

Cl

<)
BRUKER
(<D

Current Data Farameters
NAME H

EXPNO
PROCNO

2020062508
€

F2 - Acquisition Parameters
Date_ 20200625
Time 11.56
INSTRUM spect
PROBED 5 mm PABBO BB-
PULPROG 2g30
™ 65536
SOLVENT cpc13
NS 16
CF DS 2
3 SWE 8223.685 Hz
FIDRES 0.125483 Hz
F AQ 3.9845889 sec
OH RG 194.42
DW 60.800 use
DE 6.50 use
TE 294.3 K
3aB D1 1.00000000 sec
=====mm= CHANNEL £1 =======
NucL
P1 15.00 use
PLW1 11.99499989 W
SFO1 400.1324710 MHz
F2 - Processing parameters
51 36
SF 400.1300110 MHz
WDW EM
ssB 0
1B 0.30 Hz
B 0
BC 1.00
T T T T T T T T T T T T
95 90 85 7.0 55 50 45 40 35 30 25 20 15 10 05 ppm

BC NMR spectrum of 3-(4-Chlorophenyl)-6-fluoro-2-trifluoromethyl-1H-inden-1-ol (3aB)

o)
BRUKER
(>0

Curzent Data Parameters
NAME

Cl

EXPNO
PROCNO

2020070602
1

F2 - Acquisition Parameters
Date_ 20200706

Time 0.1
INSTRI spect
PROBHD 5 ara PABBO BB-
PULP) 2gpg30
™ 65536
SOLVENT onci3
N5 1928
DS
SWE 24038.461 Hz
FIDRES 0.366798 Hz
a0 1.3631488 sec
CF R 123.2
3 Pt 20,800 usec
DE .50 usec
F TE 294.8 X
DL 2.00000000 aec
OH pi1 0.03000000 sec
——-—-= CHANNEL 1 ==—=—-
Nuc1
3aB FL 9.00 usac
PLWL 66.06900024 W
$FO1 100.6228293 Mz
TR, [ —
CPDPRG [2 waltz16
Nucz
PCED2 80.00 usec
PLW2 11.99499989 w
PLWI2 0.42170000 W
PLWL3 0.26999001 W

SFO2

8F

400.1316005 MHz

F2 - Processing parameters
ST 32768

100.6127551 MAz
M

i
e
L i ) J L N
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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F NMR spectrum of 3-(4-Chlorophenyl)-6-fluoro-2-trifluoromethyl-1 H-inden-1-ol (3aB)

Cl

Current Data Parameters
NAME F
EXPNO 2020062507
PROCNO 1

F2 - Acquisition Parameter:

Date_ 20200625

Time 11.52

CF3 INSTROUM spect.

PROBHD 5 mm PABBO BB-

E PULPROG zgflqn

i)
BRUKER
(>

™ 131072
OH SOLVENT cpcl3
NS 16
DS 4
sw 89285.711 Hz
3aB FIDRES 0.681136 Hz
AQ 0.7340032 se:
RG 194,42
bW 5.600 use
DE 6.50 ust
TE 2%4.3 K
p1 1.00000000 se(
- CHANNEL £l ==
NUC1l 19F
Pl 14.50 us¢
PLWL 0.05559000 W
sFo1 376.4607164 Mm:
F2 - Processing parameters
SI 65536
sF 376.4985583 MA:
WDW EM
8SB ]
LB 1.00 Ez
GB [
PC 1.00

T T T

T T T T T T T T T T T
0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 ppm

0 £
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"H NMR spectrum of 6-Chloro-3-(4-chlorophenyl)-2-trifluoromethyl-1H-inden-1-ol (3aC)

Current Data Parameters
NAME

EXPNO 2020061902
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200619
Ti 17,12

'ime
INSTRUM spect.
PROBHD 5 mm PABBO BB-

PULPROG 2930
™ 65536
SOLVENT cocls
CF 3 §S 16
Ds 2
Cl swa 223.685 Bz

8
FIDRES 0.125483 Bz
AQ 3.9845889 sec
OH RG 137.53

DR 60.800 usec

DE 6.50 usec

TE 294.4 K
3aC b1 1.00000000 sec

- CHANNEL f1 —=—-—

NUC1

Pl 15.00 usec

PLW1 11.99439989 W

SFO1 400.1324710 MHz

F2 - Processing paramsters
s1 65536

SF 400.1300110 MHz
WOW EM
§3B )

LB 0.30 Bz
GB a

BC 1.00

U I o

85 90 85 8.0 70 65 60 55 50 45 40 35 30 25 20 15 10 05 ppm

aea A s

13C NMR spectrum of 6-Chloro-3-(4-chlorophenyl)-2-trifluoromethyl-1H-inden-1-0l (3aC)

o)
BRUKER
(>

Current Dats Parameters
NAME

Cl EXBNO 2020061909
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200619
Time 22.13
INSTRUM Spect
PROBHD 5 mn PARRO BB-
PULPROG 2gpg30
™ 65536
SOLVENT cocl
1024
DS 4
s 24038.461 Hz
CF FIDRES 0.366798 Hz
3 20 1.3631488 asc
RG 85.19
Cl o 20,800 usec
oE 6.50 usec
OH b 294.8 K
1 2.00000000 sec
D11 0203000000 sec
3aC o CHANNEL £1 ———
Nuc1
21 9.00 usec
PLNL 66.06900024 W
sro1 100. 6228293 MEz
wmmm—— CHANNEL £2 w————
CPDPRG[2 waltzlé
Nuc2 1H
2CPD2 80.00 usec
PLN2 11.99499989 W
PLW12 0.42170000 W
PLH13 0.26989001 W
SFO2 400.1316005 MHz

F2 - Processing parameters
ST 32768

sF 100.6127564 MHz
WDW EM
8sB 0
B 1.00 Hz
cB Q
rC 1.40

IL.. J

L

T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 S50 40 30 20 10 ppm
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F NMR spectrum of 6-Chloro-3-(4-chlorophenyl)-2-trifluoromethyl-1H-inden-1-ol (3aC)

e (>3

Current Data Parameters
NAME ¥
EXPNO 2020061901
PROCNC 1

F2 - Acquisition Parameters
Dat 12004

te_ 20200619

Time 17.07

‘ C F3 INSTRIM spect.

'PROBHD 5 mm PABBO BB-

cl PULPROG 2g£lqn

gE]
D 131072
SOLVENT €nCl
OH s 16
D8 41
SWH 89285,711 Hz
3aC FIDRES 0.681196 Hz
Pl 0.7340032 sec
RG 194 .42
DW 5.600 usec
DE 6.50 usec
TE 294.5 K
D1 1.00000000 sec
CHANNEL f£1
NUC1
P1 14,50 usec
PLWL 0.05553000 W
SFO1 376.4607164 MHz

F2 - Processing parametera
fag 65536

& 376.4985588 Mtz
o =
ssB o
3 1.00 Bz
@ 0
BC 1.00
T T T T T T T T T T T T T T T T
10 0 -10 -20 -30 -40 -50 -60 =70 -80 -90 -100 -110 -120 -130 ppm

3
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"H NMR spectrum of 3-(4-Chlorophenyl)-6-methoxy-2-trifluoromethyl-1 H-inden-1-ol (3aD)

Cl Current Data Parameters
NAME

EXPNO 2020070101

)

PROCNO

F2 - Acquisition Daramsters
Date_ 20200701
Time 12.24
INSTRUM spect

PULE] 2930
™ 65536
SOLVENT €pcl3
CF N8 16
3 DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
MeO 29 3.9845089 sec
OH RG 194.42
DA 60.800 usec
DE 6.50 usec
TR 294.5 K
3aD D1 1.00000000 sec
——— CHANNEL ]
NUCl 18
Pl 15.00 usec
BLNL 11.99499989 %
sFo1 400.1324710 Mz

F2 - Processing parameters
SI 65536

SF 400.1300134 MHz
WDR EM
ssB [
18 0.30 Hz
GB 0
PC 1.00

J A

T T T T T T T T T T T T T
95 90 85 80 75 70 65 6 50 45 40 35 30 25

e ! "

15 10 05 ppm

BC NMR spectrum of 3-(4-Chlorophenyl)-6-methoxy-2-trifluoromethyl-1H-inden-1-o0l (3aD)

L e )
BRUKER
(>

Cuzzrent Data Parametera
NAME

Cc
Cl EXENO 2020061501
PROCNO i
F2 - Acquisition Parameters
Date_ 20200615
Tina 22.57
INSTRUM spect.
PROBED 5 mm PABBO BB—
PULPROG zgpg30
™ 65536
SOLVENT cocia
NS 10700
DS 4
SHE 24036.461 Hz
CF FIDRES 0.366798 Hz
3 AQ 1.3631488 zec
RG 152,2
oW 20.800 usec
MeO DE §.50 usec
TE 294.5 &
OH 1 2.00000000 sec
b1l 0.03000000 sec
...... CHANNEL f1 mmmmmmes
3ab woe1 13¢
21 9.00 usec
PLNL 66.06900024 W
sFOL 100.6228293 MEz
CEDERGL waltzl6
NUC2 iH
BCED2 80.00 usec
BLW2 11.99499989 W
PLN12 0.42170000
PLW1Z 0.26389001 W
8oz 400.1316005 MHz
F2 - Processing parameters
51
SF 100.6127600 Az
oW =]
88B 0
1B 1.00 Hz
GB o
J] PC 1.40
I L ) .

T T T T T T T T 1

T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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F NMR spectrum of 3-(4-Chlorophenyl)-6-methoxy-2-trifluoromethyl-1 H-inden-1-ol (3aD)
o)
BRUKER
(>0

Current Data Parameters
NAME F
EXPNC 102519122
PROCNO 1

F2 - Acquisition Parameters
Date_

20200609
Time 10.18
INSTRUM apect.
CF PROBHD 5 mm PABBO BB—
3 BULPROG zgElqn
MeO ™ 131072
SOLVENT €DC13
e NS 16
OH DS 4
SWE 89285.711 Bz
FIDRES 0.681196 Hz
a0 0.7340032 sec
3aD RG 194,42
oW 5.600 usec
DE 6.50 usec
TE 295.0 K
DL 1.00000000 sec
CHANNEL £1
NUC1 19F
P1 14.50 usec
PIAL 0.05559000 W
SFOL 376.4607164 Miz

FZ - Processing parameters
SI 65536

SF 376.4985624 MHz
WDW =

ssB 0

LB 1.00 Bz
GB 0

BC 1.00

T

T T T T T T T T T T T T
0 -10 -20 -30 -40 -50 -60 =70 -80 -90 -100 -110 -120 -130 -140 ppm

£
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"H NMR spectrum of 6-Benzyloxy-3-(4-chlorophenyl)-2-trifluoromethyl-1H-inden-1-0l (3aE)

<)
BRUKER
(><I

Current Data Parametera
NAME

H
EXPNO 104701122
BROCNO 1
Cl F2 - Acquisition Parameters
Date_ 20200617

13.40

Time
INSTRUM spect.
PROBHD 5 mm PABBO BB—
PULPROG 2930
™D 65536
SCLVENT cpc13
XS 16

D3 2
5 8223.685 Hz
FIDRES 0.125483 Hz
aQ 3.9845889 mac
RG 191,42
CF DR 60.800 usec
3 DE 6.50 usec
TR 294.3 K
D1 1.00000000 sac
BnO
S CHANNEL £1 mmmmmmmm
OH NuC1 11
P1 15.00 usec
PINL 11.99435989 ®
3aE sPoL 400.1324710 Mz
F2 - Processing parametars
s1 55
s¥ 400.1300088 Mz
WK EM
§8B 0
18 0.30 Bz
G
EBC 1.00

13C NMR spectrum of 6-Benzyloxy-3-(4-chlorophenyl)-2-trifluoromethyl-1H-inden-1-0l (3aE)

<)
BRUKER
(>

Cl Curzent Datm Parametezs
EXPNO 104713123
PROCNO 1
F2 - Acquisition Parameter
Date_ 20200616
Time 17.51
INSTRUM apact:
PROBED 5 mm PABBO BB-
PULPROG zgpg3o0
™ 65536
SOLVENT ©nel3
NS 169
s 4
sun 24038461 Hz
CFs3 e ect s
agQ 1.3831486 ae
RG 85,19
BnO oW 20.800 us
DB 6.50 ue
OH TR 295.5 X
D1 2.00000000 se
i1 ©.03000000 aa
3aE ==—==—-= CHANNEL 1 ======
a woe1 130
FL 9.00 us
PLAL 66.06900024 W
sF01 100,6226233 ME
........ CEANNEL £2 mmmmmm
CPDPRG (2 waltzl6
wyc2 18
PCED2 80.00 us
FLR2 11.99499989 W
PLW12 0.42170000
PIW13 ©,26989001 ¥
sroz 400.1316005 ME

F2 - Processing parameters
sr

sF 100.6127666 ME
oW EK
§6B [
1B 1.00 Hz
GB

PC 1.40

‘ l’ H JAL ; ;

T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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9F NMR spectrum of 6-Benzyloxy-3-(4-chlorophenyl)-2-trifluoromethyl-1H-inden-1-o0l (3aE)

Current Data Parameters
NAME

EXPNO 104719121

PROCNO 1
CF F2 - Acquisition Parameters
3 Date_ 20200617
Time 13.31
BnO INSTRUM spect.

PROBHD 5 mm PARBO BB-
ROG

™
SOLVENT cpe13
NS 12
DS

3aE SWA 89285.711 Hz
FIDRES 0.661136 Hz
AQ 0.7340032 sec
RG 194.42
oW 5.600 usec
DE 6.50 unsac
TE 294.3 K
Dl 1.00000000 sec
==—=—= CHARNEL fl —=—=—
NUC1 197
Pl 14.50 usec
BLW1 0.05552000 W
sFOL 376.4607164 MHz

F2 - Processing parameters
§1 £5536

SF 376.4985674 MHz
wOW EM

sSB Q

LB 1.00 Bz
cB a

BC 1.00

T T T T T T T T T T
0 -10 -20 -30 -40 -50 -60 -70 -80 -80 -100 -110 -120 -130 ppm

8
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"HNMR spectrum of 3-(4-Chlorophenyl)-5-fluoro-2-trifluoromethyl-1H-inden-1-ol (3aF)

o<
BRUKER
(>

Current Data Parametera

|
EXPNO 104801122
PROCNO 1

F2 - Acquisition Paramsters
Date_ 2020061

INSTRUM o
PROBED 5 mm PABRO BB-
PULPROG 2930
Cl ™ 65536
SOLVENT coe13
N§ 16
Ds 2
smi 8223.685 Az
FIDRES 0.125483 Az
AQ 3.5845885% sec
RG 194.42
o 60.600 uae
DE 6.50 uae

284.3 K
b1 1.00000000 sec

........ CHANNEL 1 mwmmwms
Nuci 18
CF3 P1 15.00 use
PLHL 11.9549858% ¥
sFol 400.1324710 iz

F2 - Processing parameters
36

SI
OH SF 400.1300119 MHz
ou ™
] 0
1B 0.30 Bz
3aF = 3
PC 1.00

. lJUU w JL
T T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 ppm

ey |

3C NMR spectrum of 3-(4-Chlorophenyl)-5-fluoro-2-trifluoromethyl-1H-inden-1-ol (3aF)

<)
BRUKER
L

Current Data Paramatars
NAME

EXPNO 104813121
PROCNO 1
F2 - Acquisition Parameta:
Date_ 20200618
Tima 18.06

INSTRUM apact
BED 5 mm PABBO BB—
PULPROG 29p9!

F ™ 65536
SOLVENT coc1a
N8 143
CF D 4
3 swE 24038.461 Br
FIDRES 0.366738 A:
Q

1.3631438 se
50.01

oW 20.800 ue
OH £ £28 u
1B 295.5 K
D1 2.,00000000 se
D11 0.03000000 ase
3aF A
Nucl C
Pl 9.00 uz
PLW1 66.06900024 W
SFol 100.6228293 i
........ CHRMNEL £2 wmmmme
Soeaals veitais
wuc2 1H
PCPD2 80.00 ue
PLW2 11.99495938% W
PLW12 0.42170000 W
PLW13 0.26989001 W
E35 AT E LA

F2 - Processing parameter:
81

sF 100.6127577 Mt
WD EM
ssB 0
LB 1.00 A:
6B ]
rc 1.40

N 1]‘\|.|VI 1

T T T T T T T T

T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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F NMR spectrum of 3-(4-Chlorophenyl)-5-fluoro-2-trifluoromethyl-1H-inden-1-ol (3aF)

L Ry
BRUKER
o)

Cuzzent Data Parameters
NAME I
EXPNO 104819122
PROCNO 1
r2 eter

- Acquisition Paramg
5 202

Date. 00617
i 13.48
F INSTRU apect
PROBED 5 mm PABBO BE-
PULPROG 2gzlan
CF B e
3 SOLVENT o
N
s 1
suE 89285.711 H:
FIDRES 0.681196 Hr
OH i s B
G 4.4
bW 5.600 ue
oE §.50 ut
3aF TE 294.3 K
n1 1.00000000 3e
——=————= CHANNEL #1 ===
nuc1 19¢
21 14,50 ue
PINL 0.05559000 W
sFoL 376.4607164 M

F2 - Procesaing pazematerc
1 65536

sF 376.4985674 ME
WDW EM
558 [
B 1.00 Hr
6B 0
»C 1.00

T T T T T T T T T T T T 1
0 =10 -20 -30 -40 -50 -60 -70 -80 -90 <100 -110 -120 -130 -140 ppm

£ s
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"HNMR spectrum of 3-(4-Chlorophenyl)-7-fluoro-2-trifluoromethyl-1H-inden-1-o0l (3aG)

(>

Current Data Parameters
NAME El

Cl EXPNO 104101126
PROCNO b
P2 - Acquisition Paramsters
Date_ 20200615
Time 13.07
INSTRUM spect
PROBHD 5 mm PABRQ BE-
PULPROG 2g30
™ 65536
SOLVENT coc13
NS 16
DS 2
CF swi 8223.685 Hz
3 PIDRES 0,125483 Hz
20 3.9845889 sac
RG 194.42
DR 60.800 usec
= OH DE 6.50 nsec
TR 294,1 K
b1 1.00000000 sec
3aG CHANNEL £1
Nucl
Pl 15.00 usec
PIML 11.99499989 W
sFoL 400.1324710 Mz

F2 - Proceasing parametera
sT 65536

SF 400.1300115 MHz

SDW 7]

SSB 0

1B 0.30 Hz

0

PC 1.00
T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 50 45 40 35 30 25 20 15 10 05 ppm

J W

:

13C NMR spectrum of 3-(4-Chlorophenyl)-7-fluoro-2-trifluoromethyl-1H-inden-1-ol (3aG)

<)
BROKER

Current Data Parameters
NAME c
EXPNO 2020061701
PROCKG 1
¥2

- Acguisition Parameters
Date_ 2020061

Ti 1
INSTRUM spect
PROBHD 5 mm PABBO BE-
CF PULPROG 2gpg 30
3 k) 65536
SOLVENT CDC13
N§ 11448
DS 4
SWH. 24038.461 Hz
OH FIDRES 0.366798 Bz
F a9 1.3631488 sec
RG 5.19
ow 20,800 use
3aG DE 6.50 use
TE 295.6 K
D1 2.00000000 sec
D11l 0.03000000 sec
—-—-— CHANNEL f1 =—=—-=
Nucl
P1 9.00 use
PLWL 66.06900024 W
sFol 100.6228293 MHz
————— CHANNEL 2 ==—====
CFDPRG[2 waltzl§
c2
PCPD2 80.00 use
PL2 11.99499989 W
PLW12 0.42170000 W
PLW13 0.26989001 W
sF02 400.1316005 MAz

F2 - Processing parameters
ST 27

SF 100.6127563 MHzZ
25 =
1B 1.00 Bz
GB ]
PC 1.40
] ”11” i L
T T T i T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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YF NMR spectrum of 3-(4-Chlorophenyl)-7-fluoro-2-trifluoromethyl-1H-inden-1-ol (3aG)

& gy

Current Data Paramatars
NAME

EXPNO 104119122
FROCNO 1

CF FZ - Acquisition Parametera
3 Date_ 20200615
Time 12.49

INSTROM apact.
PROBHD 5 mm PASBO BE-
PULPROG gflan
OH D 131072
F SOLVENT cncl3
N8 1
D8 1
SWE 89265.711 Hz
3aG FIDRES 0.681196 Hz
ag 0.7340032 sec
RG 194.42
DW 5.600 use
DE 6.50 use
TE 294.1 K
DL 1.00000000 sec
........ CHANNEL £1 mmmmem=
NUC1
13 14.50 use
PLW1 0.05559000 W
8ro1 376.4607164 Mux
F2 - Processing paramaters
8T
S 376.4985586 Miz
WDW EM
858 0
LB 1.00 Hz
G 0
BC 1.00

T T T T T T T T T T T T T T T 1
0 =10 =20 -30 =40 =50 -60 =70 -80 =90 -100 -110 -120 -130 -140 ppm

8 8

S38



"HNMR spectrum of 2-(4-Chlorophenyl)-3-trifluoromethyl-2,3-dihydro-1H-indan-1-one (5aA)

Chse)
BRUKER
2%

Current Data Parameters
NAME

EXPNO 2020060810
PROCNO X
CF3 F2 - Acquisition Parameters
Date_ 20200608
Time 16.27
INSTRUM spect.
o Cl PROBHD 5 mm PABBO BB~
PULPROG 2g30
™ 65536
SOLVENT cocll
NS 16
DS 2
o s 8223.685 Hz
FIDRES 0.125483 Hz
5aA 29 3.9845689 sec
RG 194.42
oW 60.800 usec
DE 6.50 usec
™= 294,1 K
p1 1.00000000 sec
— CHANNEL £l e
NUCL 18
Pl 15.00 usec
BLWL 11.59499988 W
sFo1L 400.1324710 Mis
F2 - Processing parameters
st 36
sF 400.1300109 Miz
WO B
8SB 0
LB 0.30 Hz
8
BC 1.00
Jt | S | e S
T T T T T T T T T T T T T I T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 ppm

ase gle

3C NMR spectrum of 2-(4-Chlorophenyl)-3-trifluoromethyl-2,3-dihydro-1H-indan-1-one (5aA)

Lo

<)
BRUKER
Ea)

Current Data Paremeters
NAME

EXPNO 2020061107
PROCNO 1
F2 - Acquisition Parameters
Data_ 20200611
CF Tima 16.1
3 INSTRUM spect.
'ROBED 5 mm PABBO BB
PULPROG 2gpg30
Sotven cocis
e Cl NS 47
D§
B 24038.461 Bz
FIDRES 0.366798 Bz
ag 1.36314B8 sec
O RG 68.02
o 20,800 usec
DE .50 usec
= 295.2 K
5aA D1 2.00000000 sec
D11 0.03000000 sec
———— CHANNEL 1 ———
woct 13
P1 9.00 usec
PLWL 66.06900024 W
SFoL 100.6226293 MHz
it L £2 —————e
CPDPRG[2 waltzl6
c2 1H
PCPD2 B0.00 usec
PLW2 11.99499989 W
PLHLZ 0.42170000
PINL3 0.26989001 W
) 400.1316005 MEz

F2 - Processing parametera
sI 32768

'Erg" 100.61275;3 MHz
a
| { ﬁ
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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F NMR spectrum of 2-(4-Chlorophenyl)-3-trifluoromethyl-2,3-dihydro-1H-indan-1-one (5aA)

<)
BRUKER
(>

s Cl Current Data Parameters
NAME F

EXPNO 2020060809

1

BROCNO

O ¥2 - Rcquisition Parameters
Date_ 20200608
Time 16.23
INSTRUM spect

5aA PROBED 5 mm PABBO BA-—

PULPROG 2g£lqn
™ 131072
SOLVENT cpe13
NS 16
D8 4
SRE 89285.711 He
FIDRES 0.681196 Hz
a0 0.7340032 zec
RG 194.42
DW 5.600 usec
DE 6.50 usec
TE 294.1 X
D1 1.00000000 sec
e CHANNEL £1 =———mee-
Nuc1
P1 14.50 usec
PLWL 0.05559000 W
sFo1 376.4607164 MHz

F2 - Processing parameters
81

8F 376.4985588 MHz
WDW EM
B85B 0
LB 1.00 Hz
g: 1.02
T T T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 200 ppm

300>~
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"H NMR spectrum of 3-(4-Chlorophenyl)-2-trifluoromethyl-inden-1-one (6)

Coe )
BRUKER
i)

Current Data Parameters
NAME

d
EXPNQ 2020060804
PROCKO 1
F2 - Acquisition Parameters
Date_ 20200608
T

2
swH 8223.685 Bz
FIDRES 0.125483 Bz
o) aQ 3.9845889 sec
RG 194.42
ow 60.800 use:
DE 6.50 use
6 TE 294.0 K
D1 1.00000000 sec
————— CHANNEL f1 ——-—-
Nucl 1
P1 15.00 use
PLW1 11.99499989 W

SFO1 400.1324710 Mz

F2 - Processing parameters
81 65535

SF 400.1300106 Mz
WDW EM

s5B 0

1B 0.30 Bz
GB

rC 1.00

L\Jul . L

T T T T T T T T T T T T

T T T
70 65 60 55 50 45 40 35 30 25 20 15 10 05 ppm

" e

T T T T

95 960 85

3C NMR spectrum of 3-(4-Chlorophenyl)-2-trifluoromethyl-inden-1-one (6)

€55
BRUKER
(>

Current: Data Paramsters

Cl ey ]
Mo 2020061003
FROCRD 1
F2 - hoquiaition Perameters
Data_ 20200610
Time 22,15
INSTRIM mpact
PROBHD 5 mn PAREO BB~
BULPROG 299930
™ &5536
BOLVENT ocla
N8 1024
D8
o

D1
ity 003000000 sae
(@] —— conman 11
e 130
2 9.00 usec
66.06900024 W
6 £ 100,6226293 deiz
——— oL £2 ———
ceDeRc(2 waltals
ez
PePDZ 50. 01
B 1199499985 W
EL2 -42170000
PLL3 0.26989001 W
£ 400,1316005 4tz
2 - Proces: ere
a1 32768
3 100.6127570 die
=
55B [
18 1.00 52
3
B 1.40

L

T
200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 ppm
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9F NMR spectrum of 3-(4-Chlorophenyl)-2-trifluoromethyl-inden-1-one (6)

C o)
BRUKER
(<

Current Data Parameters
IAME

N F
EXPNO 2020060803
PROCNO 1

F2 - Acquisition Parameters
Date_ 20200608

Time 15.51
INSTRUM spect.

RO 5 mm PABBO BB-
PULPROG zgflan

™ 131072
SOLVENT coc13
NS 16

DS 4

swH 89285,711 Hz
FIDRES 0.661196 Hz
a9 0.7340032 sec
RG 194.42

oW 5.600 usec
DE 6.50 usec
IE 294.1 K

1 1.00000000 sec
i CEANNEL 1 mmmm—=
Nuc1 198

1 14.50 usec
PLW1 0.05559000 ¥
8FOL 376.4607164 MEz

F2 - Processing parameters
36

sF 376.4985601 MEz
EM
[}

1B 1.00 Hz
0

BC 1.00

T T

T T T T T
0 -10 -20 -30 -40 -50 -60 -70

£

S42
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"HNMR spectrum of 3-(4-Chlorophenyl)-2-trifluoromethyl-2,3-dihydro-1H-indan-1-one (7)

(N

Curzent Dats Parsmeters
NAME

EXENO 2020060808
PROCNO 1
¥2 - Acquisition Parsmeters
Date. 20200608
Ti 16.15
INSTRI spect.
PROBED 5 mm PABEO BB-
PULPROG 2930
TD 65536
SOLVENT €BC13
NS 1
DS

2
8223.685 Hz

swE

FIDRES 0.125483 Hz

aQ 3.9845889 sec

RG 194,42

oW 60.800 usec

DE 6.50 usec

T 294.

b1 1.00000000 sac
7 0t e CHANNEL 1 mmmemm——

NUCL

Pl 15.00 usac

PLW1 11.99459989 W

SFO1 400.1324710 Miz

F2 - Processing paramstars
ST 65536

SF 400.1300109 MAz
WDW =

S8B 0

LB 0.30 Hz
GB 0

»C 1.00

] | e

T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35

S W

T
25 20 15 10 05 ppm

13C NMR spectrum of 3-(4-Chlorophenyl)-2-trifluoromethyl-2,3-dihydro-1H-indan-1-one (7)
(><)
BRUKER
E5D

Current Data Parameters
NAME

EXPNO 2020061001
PROCKO 1

F2 - Acquisition Parameter:
Date_ 20200610

INSTRUM jpect
PROBHD 5 mm PABRO BB
PULPROG 2gpg30
™ 65536
SOLVENT cnc1a
N§ 35
D§ 4
SWH 24036.461 Az
FIDRES 0.366798 Az
AQ 1.3631488 sec
RG 50,01
DR 20,800 vac
DE 6.50 usc
E 254.6 K
1 2.00000000 set
D1t 003000000 se:
........ CHANNEL 1 mmmmmm
NUC1 1
P1 5.00 usc
PLW1 66.06900024 W
sFo1 100.6228293 MR:
........ CHANNEL £2 mmmmmm
CPDPRG[2 waltzl6
NUC2
PCPD2 80.00 usc
PLW2 11.959495985 W
PLW12 ©.42170000 W
7 PLW13 026985001 ¥
sFo2 400.1316005 Mm:

F2 - Proceasing parametera
sI 8

sF 100. 6127555 Ma:
oW EN

8sB 0

1B 1.00 Bz
GB

ec 1.40

MW A ‘ ‘ J‘ ‘Jl.. - ' - J“ ” ‘ TR -

T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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F NMR spectrum of 3-(4-Chlorophenyl)-2-trifluoromethyl-2,3-dihydro-1H-indan-1-one (7)

o)
BRUKER
(>

Current Data Parameters
NAME

EXPNO 2020060807
PROCNO 1
F2 - Acquisition Parameters
Data_ 2020060:
Time 16
INSTRUM Bpect.
BED 5 mm PABBO BB-—

PULPROG zgflgn
™D 131072
SOLVENT €peLa
NS 16
DS 4
SRR 89285.711 Bz
FIDRES 0.681196 Az
AQ 0.7340032 sec
RG 194,42

7 DW 5,600 usec
DE 6.50 usec
IE 294.1 K
D1 1.00000000 sec

———— CHANNEL £1 ———=
NOCL 198
1 14.50

BLWL 0.05553000 ¥
sFoL 376.4607164 Milz

Bc

F2 - Processing parameters
51

8F 376.4985597 MHz
WDW EM

8SB 0

B 1.00 Hz
GB 0

BC 1.00

T T T T T T T T T T T T 1
0 -10 -20 -30 -40 -50 -60 =70 -80 -90 -100 -110 -120 -130 -140 ppm

£
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HMBC spectrum of 2-(4-Chlorophenyl)-3-trifluoromethyl-2,3-dihydro-1H-indan-1-one (5aA)

Hb Ha

Current Data Parameters
m

) PPM e ot
v 1 Frocro i
L@ . seavisicion paramesers
Date. S0200625
1334
Instron shect
Cross peak B PROBHD 5 mm PABBO BB
FULBROG  mbegpipnagE
™ 1034
L 20 sowsw coets
] ﬂ NS 4
o 1
Sin 2092080 e
Fiores 30043010 e
0 20 0.2447850 sec
| - 40 RG 194.42
f 2330500 usec
oE 5950 usec
e 25551 X
- Csr 1450000060
= Cnsris 10000000
) I “D ) 0.00000300 sec
- 60 o 1124081797 sec
i o2 50344820 sec
06 0150000000 see
! Cross peak A bis 0120010000 sec
o 0100002260 see
= { 5aA - 80 CHANNEL £1
B 15.00 uses
5 30100 uses
e 12.50000000 W
srol 40671323300 iz

~100

CHANNEL £2

130
9.00 usec
66.06900024 W

100.6228303 Mz

-120

GRADIENT CHANNEL

140 30.10

100000
F1 - Acquisition parameters
™

100.6228 Az

Hhwes  asinie m
160 i
Shvons o

F2 - Processing parameters
s1

sF 400.1299851 iz
| - 1 80 gg: QSINE
s oz
& o
s 140
Cross
| ogg % - Processing peramoters
_ u peak C o o
Cc=0 sF 1006127650 iz
T T T T | | | on acho-inticchs

6.5 6.0 5.5 5.0 4.5 4.0 35 ppm & ™

HMBC spectrum of 3-(4-Chlorophenyl)-2-trifluoromethyl-2,3-dihydro-1H-indan-1-one (7)

r*d ric D rameter:

Cross peak D

X
; Ar Hq

o]
Cross peak C
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