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1. General Information

Column chromatography was generally performed on silica gel (300400 mesh) and reactions were
monitored with thin-layer chromatography (TLC) using 254 nm UV light and basic KMnO4 aqueous.
NMR characterization data were collected on bruker ASCENDTM operating at 400 MHz and 600
MHz for '"H NMR, 101 MHz and 151 MHz for *C{1H} NMR (with complete proton decoupling), and
376 MHz and 565 MHz for ’F{1H} NMR with complete proton decoupling, and 162 MHz or 243
MHz for 3'P{1H} NMR with complete proton decoupling. "H NMR chemical shifts § were recorded in
ppm relative to tetramethylsilane (6 = 0.00) and internally referenced to the residual solvent signal
(CDCp; = 7.26 ppm). '3C NMR spectra chemical shifts are reported in ppm from the tetramethylsilane
with the solvent resonance as internal standard (CDCls, & = 77.0). Spectra were reported as follows:
chemical shift (6 ppm), multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet),
coupling constants (Hz), integration and assignment. Enantiomeric excesses (ee) were determined by
supercritical fluid chromatography (SFC) analysis using the corresponding commercial chiral column
as stated in the experimental procedures at 35 °C. Optical rotations were measured on Rudolph
Research Analytic Automatic Polarimeter, and reported as follows: [a]™p (¢ g/100 mL, in solvent).
High-resolution mass spectra (HRMS) were performed on Thermo Q-Exactive Focus (FTMS+c ESI)
and data were reported as (m/z). Infrared spectra (IR) were recorded on Bruker Tensor II spectrometer
with Plantium ATR accessory and the peaks are reported as absorption maxima (v, cm™).
Tetrahydrofuran (THF) and toluene were distilled from sodium benzophenone ketyl. 1,1,2,2-TCE,
dichloromethane (DCM), and chloroform (CHCl;) were distilled over CaH,. Co(BF4),-6H,O was
purchased from Sigma-Aldrich. The experiments requiring 1-naphthols' and chiral N,N'-dioxide
ligands? were synthesized according to known procedures.



2. Typical Procedure for the Synthesis of Substrates
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A solution of 1-naphthol (1.0 equiv), benzyl alcohol (1.2 equiv) and PPh;s (1.5 equiv) in dry THF (4.0
mL/mmol of naphthol) at 0 °C, diethyl azodicarboxylate (DEAD, 1.5 equiv) was added dropwise. The
reaction mixture was stirred at room temperature and detected by TLC. After removing the solvent
under vacuo, the residue was subjected to flash column chromatography on silica gel and eluted with
Pet/EtOAc (40:1 - 20:1, v/v) to afford the product.

Ethyl 1-((4-methoxybenzyl)oxy)-4-phenyl-2-naphthoate (A1)
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Result: 89% yield, white solid, Mp: 6870 °C.
'"H NMR (400 MHz, Chloroform-d) & 8.45 — 8.25 (m, 1H), 8.11 — 7.76 (m, 2H), 7.62 — 7.38 (m, 9H),
6.99 (d, J= 8.3 Hz, 2H), 5.19 (s, 2H), 4.45 (q, /= 7.1 Hz, 2H), 3.86 (s, 3H), 1.41 (t, /= 7.1 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) & 166.2 , 159.6 , 156.1 , 139.8 , 136.1 , 134. 8 , 130.1, 129.9 ,
129.4,129.0, 128.3,128.2,127.4,127.4,126.3,126.2,124.1,119.5,113.9,775,61.2,55.3,
14.3 .
HRMS (ESI) Calculated for C,7H2404 ([M]+Na*) = 435.12567, Found 435.1570.
IR (neat) 2979, 2317, 1720, 1613, 1513, 1412, 1392, 1225, 1151, 1033, 970, 857, 764, 634, 595 cm’".

Methyl 1-((4-methoxybenzyl)oxy)-4-phenyl-2-naphthoatev (A2)
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Result: 8§7% yield, white solid, Mp: 149-151 °C.

'"H NMR (400 MHz, Chloroform-d) & 8.41 — 8.35 (m, 1H), 7.91 (m, 1H), 7.86 (m, 1H), 7.59 — 7.45 (m,
9H), 6.99 (dd, J= 8.6, 2.1 Hz, 2H), 5.16 (s, 2H), 3.96 (s, 3H), 3.86 (s, 3H).

13C NMR (101 MHz, Chloroform-d) § 166.6 , 159.7 , 156.2 , 139.8 , 136.2 , 134.9, 130.1 , 130.1 ,
129.3,129.1,128.3,127.5,127.4,126.4,126.3,124.1,119.1,114.0,77.7,553,52.3 .

HRMS (ESI) Calculated for C26H204 ([M]+Na") = 421.1410, Found 421.1411.

IR (neat) 2999, 2836, 1723, 1612, 1512, 1411, 1389, 1227, 1126, 1033, 998, 824, 764, 634, 595 cm™".



Isopropyl 1-((4-methoxybenzyl)oxy)-4-phenyl-2-naphthoate (A3)
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Result: 91% yield, white solid, Mp: 88-90 °C.

'"H NMR (400 MHz, Chloroform-d) & 8.33 (dd, J = 7.2, 2.4 Hz, 1H), 7.88 (m, 1H), 7.82 (d, /= 2.4 Hz,
1H), 7.59 — 7.45 (m, 9H), 6.98 (dd, J = 8.4, 1.4 Hz, 2H), 5.35 (dt, /= 12.7, 6.4 Hz, 1H), 5.18 (s, 2H),
3.86 (s, 3H), 1.39 (d, J= 6.3 Hz, 6H).

13C NMR (101 MHz, Chloroform-d) & 165.8 , 159.6 , 155.9 , 139.9 , 136.0 , 134.7 , 130.1 , 129.8 ,
129.5,129.0, 128.3 ,128.1,127.4,127.4,126.3,126.2,124.1,119.9,113.9,774,68.6,55.3,
22.0.

HRMS (ESI) Calculated for CosH2604 ([M]+Na') = 449.1723, Found 449.1725.

IR (neat) 2979, 2278, 1717, 1613, 1513, 1411, 1390, 1227, 1175, 1034, 973, 857, 764, 669, 594 cm™..

Benzyl 1-((4-methoxybenzyl)oxy)-4-phenyl-2-naphthoate (A4)
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Result: 84% yield, white solid, Mp: 96-98 °C.
'"H NMR (400 MHz, Chloroform-d) & 8.36 (m, 1H), 7.99 — 7.79 (m, 2H), 7.59 — 7.31 (m, 14H), 6.95
(dt,J=8.2,3.9 Hz, 2H), 5.44 (s, 2H), 5.13 (s, 2H), 3.86 (s, 3H).
13C NMR (101 MHz, Chloroform-d) 8 166.1 , 159.6 , 156.3 , 139.8 , 136.2 , 135.9, 135.0 , 130.1 ,
130.0,129.3,129.1,128.6,128.5,128.4,128.3,127.5,127.4,126.4,126.3,124.1,119.2,113.9,
77.6,67.0,553.
HRMS (ESI) Calculated for C3,H2604 ([M]+Na*) = 497.1723, Found 497.1731 .
IR (neat) 2953, 2835, 2278, 1721, 1613, 1513, 1412, 1222, 1174, 1033, 970, 857, 764, 636, 593 cm™'.

Adamantan-1-yl 1-((4-methoxybenzyl)oxy)-4-phenyl-2-naphthoate (AS)
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Result: 72% yield, white solid, Mp: 66—68 °C.

'"H NMR (400 MHz, Chloroform-d) & 8.38 — 8.18 (m, 1H), 7.86 (m, 1H), 7.73 (s, 1H), 7.56 — 7.43 (m,
9H), 6.98 (d, J = 8.6 Hz, 2H), 5.18 (s, 2H), 3.86 (s, 3H), 2.31 (d, J = 2.9 Hz, 6H), 2.23 (s, 3H), 1.80 —
1.62 (m, 6H).

13C NMR (101 MHz, Chloroform-d) & 165.5 , 159.5 , 155.3 , 140.0 , 135.8 , 134.4 , 130.1 , 129.8 ,
129.7 ,129.0 , 128.3 , 127.9, 127.5,127.3 , 126.1 , 124.0 , 121.2,113.9,81.8 , 772,553,414,
36.2,30.9.

HRMS (ESI) Calculated for C3sH3404 ([M]+Na*) = 541.2349, Found 541.2322.

IR (neat) 2999, 2283, 1713, 1612, 1512, 1410, 1317, 1227, 1173, 1034, 967, 874, 763, 639, 599 cm.



Diethyl (1-((4-methoxybenzyl)oxy)-4-phenylnaphthalen-2-yl)phosphonate (A6)
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Result: 99% yield, colorless oil.

"H NMR (400 MHz, Chloroform-d) & 8.35 — 8.26 (m, 1H), 7.93 (dd, J = 7.9, 1.6 Hz, 1H), 7.80 (d, J
12.7 Hz, 1H), 7.69 (d, J = 8.6 Hz, 2H), 7.57 (m, 2H), 7.50 (m, 4H), 7.47 — 7.41 (m, 1H), 7.01 (d, J
8.6 Hz, 2H), 5.27 (s, 2H), 4.31 — 4.20 (m, 4H), 3.86 (s, 3H), 1.36 (t, /= 7.1 Hz, 6H).

13C NMR (101 MHz, Chloroform-d) & 159.5 , 158.5, 158.5 , 139.7 , 136.6 , 136.5 , 135.3 , 135.3,
130.0, 130.0,129.4,129.2,129.1,128.3,128.2,127.4,126.6,126.3 ,123.4,118.5,116.6,113.8,
77.6,62.3,62.2,552,164,16.3.

3P NMR (162 MHz, Chloroform-d) § 16.75 .

HRMS (ESI) Calculated for CosH29OsP ([M]+Na*) = 499.1645, Found 469.1648.

IR (neat) 2981, 2281, 1739, 1613, 1514, 1444, 1355, 1248, 1173, 1050, 962, 873, 765, 682, 542 cm.

1-(1-((4-methoxybenzyl)oxy)-4-phenylnaphthalen-2-yl)ethan-1-one (A7)
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Result: 60% yield, white solid, Mp: 97-99 °C.

'"H NMR (400 MHz, Chloroform-d) & 8.35 (d, J = 7.5 Hz, 1H), 7.93 (d, J = 8.3 Hz, 1H), 7.68 (d, J =
3.2 Hz, 1H), 7.61 — 7.42 (m, 9H), 6.98 (d, J = 8.2 Hz, 2H), 5.07 (s, 2H), 3.86 (s, 3H), 2.75 (d, /= 1.6
Hz, 3H).

13C NMR (101 MHz, Chloroform-d) & 200.6 , 159.8 , 155.0 , 139.7 , 136.6 , 134.9 , 130.0 , 129.9 ,
128.6,128.3,128.3,128.2,127.5,126.5,126.5,126.1,123.7,114.1,78.5,55.3,31.0.

HRMS (ESI) Calculated for C,6H»0;3 ([M]+Na*) = 405.1461, Found 405.1465

IR (neat) 2933, 2835, 1612, 1513, 1452, 1387, 1248, 1174, 1070, 1032, 960, 856, 765, 641, 567, cm’".

Ethyl 1-((4-methoxybenzyl)oxy)-3,4-diphenyl-2-naphthoate (A8)
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Result: 90% yield, white solid, Mp: 103—105 °C.
'"H NMR (400 MHz, Chloroform-d) & 8.27 (d, J = 7.2 Hz, 1H), 7.59 (d, J = 8.3 Hz, 1H), 7.51 (d, J =
7.3 Hz, 3H), 7.42 (t, J = 7.7 Hz, 1H), 7.22 (m, 3H), 7.17 — 7.04 (m, 7H), 6.99 — 6.90 (m, 2H), 5.21 (s,
2H), 4.03 —3.91 (m, 2H), 3.81 (s, 3H), 0.88 (d, /= 5.6 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) & 167.9 , 159.6 , 151.6 , 138.9 , 138.2, 136.2, 135.3 , 134.2,
131.3,130.2,129.8,129.4,127.6,127.3,127.2,127.2,127.1,126.7,126.6,126.2,125.8,122.6,
113.9,77.8,61.1,552,13.6.

HRMS (ESI) Calculated for C33H2304 ([M]+Na*) = 511.1880, Found 511.1877.
IR (neat) 2979, 2335, 1725, 1612, 1514, 1442, 1352, 1248, 1175, 1033, 979, 859, 762, 664, 597 cm’".



Diethyl 1-((4-methoxybenzyl)oxy)-4-phenylnaphthalene-2,3-dicarboxylate (A9)
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Result: 95% yield, white solid, Mp: 74—76 °C.

'"H NMR (400 MHz, Chloroform-d) & 8.26 (d, J = 8.4 Hz, 1H), 7.64 — 7.55 (m, 2H), 7.54 — 7.42 (m,
6H), 7.38 — 7.32 (m, 2H), 6.98 (d, J = 8.5 Hz, 2H), 5.20 (s, 2H), 4.38 (q, /= 7.0 Hz, 2H), 3.98 (q, J =
7.2 Hz, 2H), 3.85 (s, 3H), 1.34 (t,J= 7.1 Hz, 3H), 0.91 (t, /= 7.2 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) & 168.0 , 166.7 , 159.7 , 153.6 , 137.6 , 135.4 , 134.3 , 130.2 ,
129.9,129.8,129.1, 128.8,128.2, 128.0, 127.7,127.6 , 127.5,123.1 , 1214, 113.9,78.0, 61.8,
61.2,55.3,14.0,135.

HRMS (ESI) Calculated for C3oH2306 ((M]+Na") = 507.1778, Found 507.1783.

IR (neat) 2982, 2836, 1732, 1612, 1513, 1443, 1368, 1245, 1176, 1036, 953, 848, 765, 629, 516 cm™!.

Ethyl 1-((4-methoxybenzyl)oxy)-2-naphthoate (A10)
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Result: 91% yield, colorless oil.
'"H NMR (400 MHz, Chloroform-d) & 8.27 (d, J = 8.4 Hz, 1H), 7.91 (d, J = 8.6 Hz, 1H), 7.86 (d, J =
7.9 Hz, 1H), 7.64 (d, J = 8.6 Hz, 1H), 7.61 — 7.55 (m, 1H), 7.52 (3, 3H), 6.97 (d, J = 8.7 Hz, 2H), 5.14
(s, 2H), 4.44 (q, J= 7.2 Hz, 2H), 3.84 (s, 3H), 1.42 (t,J = 7.1 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) & 166.3 , 159.5 , 156.6 , 136.6 , 129.8 , 129.3 , 128.7 , 128.1 ,
127.7,126.7,126.4,123.80, 123.6 , 120.0, 113.8,77.4,61.1 ,55.2, 143 .
HRMS (ESI) Calculated for C21H»004 ([M]+Na") = 359.1254, Found 359.1255.
IR (neat) 2980, 2836, 1719, 1612, 1513, 1463, 1365, 1276, 1213, 1174, 1032, 963, 849, 765, 519 cm’".

Ethyl 4-chloro-1-((4-methoxybenzyl)oxy)-2-naphthoate (A11)
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Result: 58% yield, white solid, Mp: 55-57 °C.

'"H NMR (400 MHz, Chloroform-d) & 8.26 (t, J = 8.2 Hz, 2H), 8.01 (s, 1H), 7.70 (m, 1H), 7.60 — 7.55
(m, 1H), 7.48 (d, J = 8.6 Hz, 2H), 6.95 (d, J = 8.5 Hz, 2H), 5.11 (s, 2H), 4.43 (d, /= 7.2 Hz, 2H), 3.84
(s, 3H), 1.41 (d, J="7.1 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) & 165.1 , 159.7 , 155.8 , 133.6, 130.0 , 129.3 , 129.0 , 127.2,
126.9,126.5,124.7,124.4,120.1,113.9,77.8,61.4,553,14.3.

HRMS (ESI) Calculated for C21H9C104 ([M]+Na") = 393.0864, Found 393.0878.

IR (neat) 2980, 2835, 1723, 1613, 1514, 1413, 1350, 1269, 1174, 1034, 969, 856, 763, 697, 555 cm’.



Ethyl 4-bromo-1-((4-methoxybenzyl)oxy)-2-naphthoate (A12)
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Result: 80% yield, white solid, Mp: 66—68 °C.

'"H NMR (400 MHz, Chloroform-d) § 8.26 (d, J = 8.1 Hz, 1H), 8.24 — 8.18 (m, 2H), 7.69 (td, J = 8.4,
6.9, 1.3 Hz, 1H), 7.57 (td, J = 8.2, 6.9, 1.2 Hz, 1H), 7.47 (d, J = 8.6 Hz, 2H), 6.95 (d, J = 8.7 Hz, 2H),
5.11 (s, 2H), 4.43 (q, J= 7.1 Hz, 2H), 3.84 (s, 3H), 1.42 (t, /= 7.2 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) & 164.9 , 159.7 , 156.5 , 134.8 , 130.2 , 130.1, 130.0 , 129.6 ,
128.9,127.3,127.2,124.4,120.5,117.2,113.9,77.8,61.4,553,14.3.

HRMS (ESI) Calculated for C2;H;9"°BrO4 ([M]+Na') = 437.0359, Found 437.0354.

HRMS (ESI) Calculated for C2;H;¢8'BrO4 ([M]+Na*) = 439.0338, Found 439.0331.

IR (neat) 2980, 2835, 2316, 1723, 1613, 1513, 1411, 1325, 1267, 1174, 1034, 964, 855, 762, 582 cm™..

Ethyl 1-((4-methoxybenzyl)oxy)-4-(4-methoxyphenyl)-2-naphthoate (A13)
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Result: 79% yield, white solid, Mp: 115-117 °C.

'H NMR (400 MHz, Chloroform-d) & 8.34 (dd, J = 6.8, 3.0 Hz, 1H), 7.94 — 7.86 (m, 1H), 7.82 (s, 1H),
7.57—17.49 (m, 4H), 7.43 (d, J = 8.4 Hz, 2H), 7.05 (d, J = 8.4 Hz, 2H), 6.98 (d, J= 8.4 Hz, 2H), 5.16 (s,
2H), 4.43 (q, J="7.1 Hz, 2H), 3.90 (s, 3H), 3.86 (s, 3H), 1.40 (t, /= 7.1 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) § 166.3 , 159.6 , 159.0 , 155.8 , 135.8 , 135.0, 132.2, 131.2,
129.9,129.4,129.1 , 1282, 1274 ,126.3 , 126.2 , 124.1,119.5,113.9,113.8 ,77.5,61.2, 554 ,
553,144.

HRMS (ESI) Calculated for C2sH2605s ((M]+Na") = 465.1672, Found 465.1680.

IR (neat) 2956, 2835, 2397, 1721, 1611, 1514, 1357, 1274, 1173, 1034, 970, 835, 764, 669, 594 cm™.

Ethyl 4-(4-bromophenyl)-1-((4-methoxybenzyl)oxy)-2-naphthoate (A14)
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Result: 91% yield, white solid, Mp: 158-160 °C.
'"H NMR (400 MHz, Chloroform-d) & 8.41 — 8.28 (m, 1H), 7.93 — 7.74 (m, 2H), 7.64 (d, J = 8.3 Hz,
2H), 7.57 - 7.46 (m, 4H), 7.38 (d, J = 8.2 Hz, 2H), 6.98 (d, J = 8.5 Hz, 2H), 5.16 (s, 2H), 4.44 (q, J =
7.1 Hz, 2H), 3.86 (s, 3H), 1.40 (t, J= 7.1 Hz, 3H).



13C NMR (101 MHz, Chloroform-d) § 166.1 , 159.7 , 156.4 , 138.7 , 134.8 , 134.5, 131.7 , 131.5,
130.0,129.3,129.1, 1285, 127.5,126.5, 1259, 124.2, 121.7,119.5,113.9 ,77.6 ,61.3 , 553,
14.4.

HRMS (ESI) Calculated for C27H237"BrO4 ([M]+Na™) = 513.0672, Found 513.0680.

HRMS (ESI) Calculated for C3;Has%'BrO; ([M]+Na+) = 515.0651, Found 515.0660.

IR (neat) 2980, 2835, 2280, 1721, 1613, 1513, 1487, 1174, 1034, 970, 857, 764, 593 cm™".

Ethyl 1-((4-methoxybenzyl)oxy)-4-(thiophen-2-yl)-2-naphthoate (A15)
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Result: 84% yield, white solid, Mp: 87—89 °C.

'"H NMR (400 MHz, Chloroform-d) & 8.33 (d, J = 8.3 Hz, 1H), 8.19 (d, J = 7.6 Hz, 1H), 7.99 (s, 1H),
7.63 —7.51 (m, 4H), 7.45 (dd, J=5.1, 1.2 Hz, 1H), 7.25 (dd, J= 3.5, 1.2 Hz, 1H), 7.20 (dd, /= 5.1, 3.4
Hz, 1H), 6.97 (d, J = 8.6 Hz, 2H), 5.15 (s, 2H), 4.44 (q, J= 7.1 Hz, 2H), 3.85 (s, 3H), 1.41 (t, J=17.1
Hz, 3H).

13C NMR (101 MHz, Chloroform-d) & 166.0 , 159.7 , 156.6 , 140.7 , 135.1 , 130.0, 129.2 , 129.2,
128.8 ,128.7,128.4 ,127.6 ,127.3 ,126.5,126.0 ,125.9, 124.2,119.5,113.9,77.7,61.3,55.3,
144 .

HRMS (ESI) Calculated for CosH2»04S ([M]+Na*) = 441.1131, Found 441.1138.

IR (neat) 2983, 2835, 2397, 1721, 1612, 1513, 1357, 1302, 1274, 1033, 963, 826, 763, 605, 554 cm’'.

Ethyl 4-cyclopropyl-1-((4-methoxybenzyl)oxy)-2-naphthoate (A16)
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Result: 72% yield, white solid, Mp: 32-34 °C.

'"H NMR (400 MHz, Chloroform-d) & 8.42 (d, J= 8.3 Hz, 1H), 8.30 (d, J = 8.1 Hz, 1H), 7.69 (s, 1H),
7.65 (m, 1H), 7.57 — 7.50 (m, 3H), 6.97 (d, J = 8.6 Hz, 2H), 5.10 (s, 2H), 4.44 (q, /= 7.1 Hz, 2H), 3.85
(s, 3H), 2.32 — 2.25 (m, 1H), 1.42 (t, /= 7.1 Hz, 3H), 1.12 — 1.06 (m, 2H), 0.81 (td, J = 5.9, 4.2 Hz,
2H).

13C NMR (101 MHz, Chloroform-d) § 166.6 , 159.5, 155.2, 136.6 , 134.9 , 129.8 , 129.4 , 128.7 ,
128.0,126.1,124.6,124.2,119.4,113.8,77.4,61.1,,552,14.3,13.0,6.2.

HRMS (ESI) Calculated for C»H2404 ((M]+Na") = 399.1567, Found 399.1569.

IR (neat) 2998, 2835, 1720, 1613, 1571, 1372, 1269, 1174, 1034, 962, 896, 763, 668, 594 cm’'.



Ethyl 1-((4-methoxybenzyl)oxy)-4-(3-phenylprop-2-yn-1-yl)-2-naphthoate (A17)
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Result: 88% yield, white solid, Mp: 7678 °C.
'H NMR (600 MHz, Chloroform-d) § 8.33 (d, J = 8.4 Hz, 1H), 8.12 (d, J = 7.0 Hz, 2H), 7.67 (m, 1H),
7.56 (m, 1H), 7.52 (d, J = 8.4 Hz, 2H), 7.48 — 7.43 (m, 2H), 7.34 — 7.27 (m, 3H), 6.96 (d, J = 8.4 Hz,
2H), 5.12 (s, 2H), 4.44 (q, J= 7.1 Hz, 2H), 4.19 (s, 2H), 3.85 (s, 3H), 1.41 (t, J= 7.1 Hz, 3H).
13C NMR (151 MHz, Chloroform-d) & 166.1 , 159.6 , 156.2 , 134.6 , 131.6 , 129.9 , 129.4 , 129.1 ,
128.5,128.3,128.2,1279,126.5,126.3 ,124.6 ,123.7,123.5,119.5,113.9,86.8,83.7,77.6,
61.1,553,23.5,14.3.
HRMS (ESI) Calculated for C30H2604 ([M]+Na*) = 473.1723, Found 473.1725.
IR (neat) 2980, 1719, 1615, 1513, 1459, 1392, 1304, 1274, 1174, 1083, 1031, 959, 823, 759 524 cm’".

Ethyl 1-((4-methoxybenzyl)oxy)-6-methyl-4-phenyl-2-naphthoate (A18)

K©/OM6

o

SoN
Me

Ph
Result: 80% yield, white solid, Mp: 99—100 °C.
'"H NMR (400 MHz, Chloroform-d) § 8.25 (d, J = 8.6 Hz, 1H), 7.83 (s, 1H), 7.65 (s, 1H), 7.60 — 7.42
(m, 7H), 7.38 (d, J = 8.5 Hz, 1H), 6.99 (d, J = 8.4 Hz, 2H), 5.16 (s, 2H), 4.43 (q, /= 7.1 Hz, 2H), 3.86
(s, 3H), 2.45 (s, 3H), 1.40 (t, J=7.1 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) 8 166.2 , 159.6 , 156.3 , 140.0 , 138.5, 135.4, 135.1 , 130.1 ,
129.9,129.5,128.5,128.3,127.7,127.3 ,127.2,125.2,124.0,1185,113.9,775,61.1,55.3,
22.0,144.
HRMS (ESI) Calculated for CosH2604 ([M]+Na*) = 449.1723, Found 449.1730.
IR (neat) 2979, 2835, 1720, 1613, 1570, 1513, 1405, 1375, 1154, 1031, 979, 859, 797, 610, 559 cm.

Ethyl 1-((4-methoxybenzyl)oxy)-4,6-diphenyl-2-naphthoate (A19)

K©/OMG

o)

o
Ph

Ph
Result: 82% yield, White solid, Mp: 99-101 °C.
'H NMR (400 MHz, Chloroform-d) & 8.43 (d, J= 8.7 Hz, 1H), 8.11 (s, 1H), 7.90 (s, 1H), 7.81 (dd, J =
8.7, 1.8 Hz, 1H), 7.63 — 7.51 (m, 8H), 7.46 (m, 3H), 7.37 (m, 1H), 7.00 (d, J = 8.4 Hz, 2H), 5.21 (s,
2H), 4.46 (q, J=7.1 Hz, 2H), 3.87 (s, 3H), 1.42 (t, J=7.1 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) § 166.1 , 159.6 , 156.1 , 140.9 , 140.6 , 139.8 , 136.3 , 135.1 ,
130.1,130.0,129.4,128.9,128.4,128.2,128.1,127.7,127.5,127.5,126.0, 124.8 ,124.1,119.4,
113.94,77.6,61.2,553,144.
HRMS (ESI) Calculated for C33H»304 ([M]+Na") = 511.1880, Found 511.1880.
IR (neat) 2981, 2835, 1720, 1615, 1513, 1456, 1375, 1249, 1174, 1030, 972, 860, 763, 669, 560 cm"-



Ethyl 6-methoxy-1-((4-methoxybenzyl)oxy)-4-phenyl-2-naphthoate (A20)

K©/O|\/|e

o

o

Ph

MeO

Result: 93% yield, white solid, Mp: 99—-101 °C.

'"H NMR (400 MHz, Chloroform-d) § 8.25 (d, J = 9.0 Hz, 1H), 7.82 (s, 1H), 7.65 (s, 1H), 7.57 — 7.42
(m, 7H), 7.38 (d, J = 8.5 Hz, 1H), 6.99 (d, /= 7.4 Hz, 2H), 5.16 (s, 2H), 4.43 (q, /= 7.0 Hz, 2H), 3.86
(s, 3H),2.45 (s, 3H), 1.45-1.37 (t, J="7.1 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) & 166.2 , 159.6 , 156.3 , 140.1 , 138.5, 135.4, 135.1 , 130.1 ,
129.9,129.5,128.5,128.3,127.7,127.3,127.2,125.2,124.0, 118.54,113.9,77.5,61.1 ,55.3,
22.0,144.

HRMS (ESI) Calculated for C2sH260s ([M]+Na*) = 465.1672, Found 465.1679.

IR (neat) 2979, 2835, 1720, 1613, 1570, 1513, 1405, 1375, 1249, 1031, 979, 859, 797, 669, 559 cm’'.

Ethyl 6-fluoro-1-((4-methoxybenzyl)oxy)-4-phenyl-2-naphthoate (A21)

K©/O|V|e

(o)

l l CO,Et
F

Ph
Result: 78% yield, white solid, Mp: 110-112 °C.
'"H NMR (400 MHz, Chloroform-d) § 8.32 (m, 1H), 7.89 (s, 1H), 7.54 — 7.41 (m, 8H), 7.29 (m, 1H),
6.97 (d, J=8.5 Hz, 2H), 5.16 (s, 2H), 4.44 (q, J = 7.2 Hz, 2H), 3.86 (s, 3H), 1.41 (t,J= 7.2 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) § 166.0 , 163.7 , 161.2, 159.7 , 156.3 , 139.3 , 136.2, 135.5,
130.0,129.9,129.1, 128.8,128.5,127.7,127.2,127.1 ,126.2,118.7,116.6,, 116.4,113.9,110.1,
109.8,77.8,61.2,553,144.
1F NMR (377 MHz, Chloroform-d) & -110.35 .
HRMS (ESI) Calculated for C7H»3FO4 ([M]+Na") = 453.1473, Found 453.1468.
IR (neat) 2980, 2836, 1721, 1622, 1513, 1459, 1353, 1248, 1184, 1031, 984, 863, 795, 609, 550 cm’!.

Ethyl 6-chloro-1-((4-methoxybenzyl)oxy)-4-phenyl-2-naphthoate (A22)

K©/O|\/|e

(o)

o
Cl

Ph
Result: 91% yield, white solid, Mp: 112-114 °C.
'H NMR (400 MHz, Chloroform-d) & 8.25 (d, J = 9.0 Hz, 1H), 7.98 — 7.74 (m, 2H), 7.55 — 7.40 (m,
8H), 6.97 (d, J= 8.2 Hz, 2H), 5.15 (d, J = 2.4 Hz, 2H), 4.44 (q, J = 7.1 Hz, 2H), 3.86 (s, 3H), 1.40 (t, J
=7.1 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) § 165.9 , 159.7 , 156.1 , 139.1 , 135.5, 135.3 , 134.8 , 130.0 ,
123.0,129.1, 128.8 , 1285, 127.7,127.5,127.2 ,126.0, 125.1 , 119.6 , 114.0 ,77.9 ,61.3 , 553,
14.3.
HRMS (ESI) Calculated for C»;H23C104 ([M]+Na®) = 469.1177, Found 469.1183.
IR (neat) 2980, 2835, 1721, 1611, 1514, 1449, 1352, 1246, 1174, 1030, 973, 883, 794, 608, 559 cm™.
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Ethyl 6-bromo-1-((4-methoxybenzyl)oxy)-4-phenyl-2-naphthoate (A23)

K©/O|\/|e

O

oo
Br

Ph
Result: 83% yield, white solid, Mp: 108-110 °C.
'H NMR (400 MHz, Chloroform-d) § 8.17 (d, J= 10.0 Hz, 1H), 8.02 (m, 1H), 7.87 (d, J = 3.9 Hz, 1H),
7.59 (d, J=9.0 Hz, 1H), 7.55 — 7.46 (m, 7TH), 6.97 (d, J = 7.6 Hz, 2H), 5.15 (s, 2H), 4.43 (q, /= 7.2 Hz,
2H), 3.85 (s, 3H), 1.40 (t, /= 7.1 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) & 165.9 , 159.7 , 156.2 , 139.1 , 135.8 , 135.2, 130.0 , 130.0 ,
129.8 ,129.1, 128.8,128.6,128.4,127.7,126.0,123.4,119.7,114.0,77.9,61.3,55.3,14.3.
HRMS (ESI) Calculated for C27H2;"°BrO4 ([M]+Na') = 513.0672, Found 513.0683.
HRMS (ESI) Calculated for Co7H23¥'BrO4 ([M]+Na') = 515.0651, Found 515.0662.
IR (neat) 2979, 2834, 1721, 1610, 1514, 1448, 1351, 1246, 1174, 1031, 971, 883, 793, 616, 559 cm’.

Ethyl 1-((4-methoxybenzyl)oxy)-4-phenyl-6-(trifluoromethoxy)-2-naphthoate (A24)

K©/OMG

0]

! l CO,Et

Ph

CF;0

Result: 92% yield, white solid, Mp: 85-87 °C.

'"H NMR (400 MHz, Chloroform-d) § 8.36 (d, J = 9.1 Hz, 1H), 7.92 (s, 1H), 7.71 (s, 1H), 7.56 — 7.44
(m, 7H), 7.39 (d, J = 9.1 Hz, 1H), 6.98 (d, J = 8.4 Hz, 2H), 5.17 (s, 2H), 4.45 (q, J = 7.1 Hz, 2H), 3.86
(s, 3H), 1.41 (t, T = 7.1 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) § 165.9 , 159.8 , 156.0 , 148.9 , 139.0, 135.9 , 135.4, 130.0 ,
129.9,129.0, 129.0 , 128.6 ,127.8 , 127.5,126.8 ,120.0, 119.8 , 116.7 ,114.0 ,77.9 ,61.4,55.3,
14.3 .

1F NMR (377 MHz, Chloroform-d) & -57.51 .

HRMS (ESI) Calculated for CosH23F30s ([M]+Na") = 519.1390, Found 519.1396.

IR (neat) 2982, 2837, 1723, 1614, 1514, 1457, 1354, 1246, 1181, 962, 858, 797, 617, 521 cm’".

Ethyl 8-fluoro-1-((4-methoxybenzyl)oxy)-4-phenyl-2-naphthoate (A25)

OMe
F O
o
Ph

Result: 59% yield, white solid, Mp: 82—84 °C.

'H NMR (400 MHz, Chloroform-d) § 7.77 (s, 1H), 7.66 (d, J = 8.5 Hz, 1H), 7.58 (d, J = 8.5 Hz, 2H),
7.51 = 7.40 (m, 6H), 7.22 (m, 1H), 7.00 — 6.94 (m, 2H), 5.14 (s, 2H), 4.39 (q, J = 7.1 Hz, 2H), 3.85 (s,
3H), 1.35 (t,J=7.1 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) § 166.2 , 160.6 , 159.5 , 158.1 , 154.2, 139.7 , 137.0 , 136.3 ,
130.3,130.2,130.0,129.3,128.4,128.3,128.0,127.9,127.6,122.7,119.4,113.8,112.3,112.1,
78.1,61.4,553,14.3.

1F NMR (377 MHz, Chloroform-d) & -114.02 .

HRMS (ESI) Calculated for C,7H23FO4 ([M]+Na*) = 453.1473, Found 453.1475.

IR (neat) 2981, 2835, 1725, 1614, 1514, 1463, 1373, 1248, 1176, 1045, 961, 856, 753, 670, 516 cm’".
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Ethyl 1-((4-methoxybenzyl)oxy)-8-methyl-4-phenyl-2-naphthoate (A26)

OMe
Me O
o8
Ph

Result: 69% yield, white solid, Mp: 105-107 °C.

'H NMR (400 MHz, Chloroform-d) § 7.76 (d, J = 4.5 Hz, 1H), 7.70 (d, J= 7.5 Hz, 1H), 7.53 — 7.41 (m,
7H), 7.36 (t,J= 7.7 Hz, 1H), 7.30 (d, J = 7.0 Hz, 1H), 6.96 (dd, J = 8.7, 2.5 Hz, 2H), 5.01 (s, 2H), 4.39
(q,J=17.0 Hz, 2H), 3.85 (s, 3H), 2.92 (s, 3H), 1.35 (t, /= 7.1 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) & 166.8 , 159.4 , 157.6 , 140.6 , 136.7 , 136.2 , 136.1 , 130.1 ,
129.9 , 129.6 , 129.1 , 128.4 , 128.3 , 127.5,127.3 , 1249, 121.0, 113.7 ,78.4 ,61.2, 553,249,
14.3 .

HRMS (ESI) Calculated for CosH2604 ([M]+Na') = 449.1723, Found 449.1732.

IR (neat) 2977, 2934, 2835, 1721, 1611, 1513, 1456, 1355, 1246, 1175, 1033, 956, 861, 762, 559, cm™.

Ethyl 1-((4-methoxybenzyl)oxy)-5,7-dimethyl-4-phenyl-2-naphthoate (A27)

K©/OM6

0]

Me l l CO,Et

Me Ph
Result: 89% yield, white solid, Mp: 98100 °C.
'"H NMR (400 MHz, Chloroform-d) & 8.08 (s, 1H), 7.68 (s, 1H), 7.58 (d, J = 8.4 Hz, 2H), 7.43 — 7.33
(m, 5H), 7.19 (s, 1H), 7.01 (d, J = 8.5 Hz, 2H), 5.15 (s, 2H), 4.42 (q, J = 6.8 Hz, 2H), 3.87 (s, 3H), 2.48
(s, 3H), 2.00 (s, 3H), 1.39 (t, J= 7.0 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) 8 166.1 , 159.5 , 155.8 , 144.2 ,136.1 , 135.7 , 135.4 , 134.2,
132.4,1304,129.9,129.6 ,129.6 , 128.6 , 127.6 ,126.9, 121.6 , 118.5,113.9,77.3,61.0,55.3,
24.6,21.6,14.3.
HRMS (ESI) Calculated for Co9H»304 ([M]+Na*) = 463.1880, Found 463.1881.
IR (neat) 2976, 2835, 1721, 1613, 1514, 1455, 1359, 1243, 1174, 1038, 985, 899, 764, 668, 518 cm’".

Ethyl 5,7-dibromo-1-((4-methoxybenzyl)oxy)-4-phenyl-2-naphthoate (A28)

K©/O|\/|e

(o)

Br OO CO,Et

Br Ph
Result: 90% yield, white solid, Mp: 129-131 °C.
'"H NMR (400 MHz, Chloroform-d) & 8.47 (d, J = 2.1 Hz, 1H), 7.96 (d, J = 2.1 Hz, 1H), 7.84 (s, 1H),
7.48 (d, J = 8.4 Hz, 2H), 7.43 — 7.38 (m, 3H), 7.34 — 7.28 (m, 2H), 6.98 (d, J = 8.6 Hz, 2H), 5.14 (s,
2H), 4.42 (q, J=7.1 Hz, 2H), 3.86 (s, 3H), 1.39 (t, /= 7.1 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) § 165.3 , 159.9 , 155.0 , 141.5, 138.1 , 136.2, 132.4 , 131.7 ,
131.0,130.2,128.6, 127.6,127.4,126.7 ,121.1,120.4,119.9,114.0,78.2,61.5,55.3 ,14.3 .
HRMS (ESI) Calculated for Co7H2,""Br,O4 ([M]+Na") = 590.9782, Found 590.0982.
HRMS (ESI) Calculated for C27H2,8Br,04 ([M]+Na™) = 594.9736, Found 594.9744.
HRMS (ESI) Calculated for C27H2,""Br®!BrO4 ([M]+Na®) = 592.9757, Found 592.9765.
IR (neat) 2979, 2834, 1723, 1612, 1514, 1465, 1374, 1250, 1186, 1032, 968, 864, 785, 631, 582 cm’!.
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Ethyl 5,7-dichloro-1-((4-methoxybenzyl)oxy)-4-phenyl-2-naphthoate (A29)

K©/O|\/|e

(0]
Cl OO CO,Et
Cl  Ph

Result: 92% yield, white solid, Mp: 107-109 °C.

'H NMR (400 MHz, Chloroform-d) & 8.26 (s, 1H), 7.83 — 7.77 (m, 1H), 7.56 (d, J = 2.2 Hz, 1H), 7.49
(d, J=8.7 Hz, 2H), 7.39 (m, 3H), 7.34 — 7.29 (m, 2H), 6.97 (d, J = 8.6 Hz, 2H), 5.14 (s, 2H), 4.42 (q, J
= 7.0 Hz, 2H), 3.85 (s, 3H), 1.42 — 1.36 (m, 3H).

13C NMR (101 MHz, Chloroform-d) § 165.4 , 159.8 , 155.0 , 142.0, 135.3 , 132.8 , 132.0, 131.8,
131.7,131.4,130.2,129.8 ,129.6, 128.6 , 127.5 , 127.1 , 122.7 , 1204, 114.0 , 78.1 , 61.5,55.3 ,
14.3.

HRMS (ESI) Calculated for C27H»CLO4 ([M]+Na') = 503.0787, Found 503.0778.

IR (neat) 2980, 2835, 1724, 1612, 1514, 1463, 1373, 1249, 1175, 1032, 956, 864, 764, 633, 592 cm’'.

Ethyl 1-((4-methylbenzyl)oxy)-4-phenyl-2-naphthoate (A30)

Me
(o]
o
Ph

Result: 93% yield, white solid, Mp: 58-61 °C

'H NMR (400 MHz, Chloroform-d) & 8.38 — 8.32 (m, 1H), 7.91 — 7.86 (m, 1H), 7.84 (s, 1H), 7.54 —
7.48 (m, 8H), 7.46 — 7.41 (m, 1H), 7.27 — 7.24 (m, 2H), 5.19 (s, 2H), 4.42 (q, J = 7.1 Hz, 2H), 2.40 (s,
3H), 1.38 (t, ] = 7.2 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) 8 166.3 , 156.1 , 139.8 , 137.9 , 136.1 , 134.8 , 134.2 , 130.1 ,
129.2,129.0, 128.3,128.2,128.2,127.5,127.4,126.3,126.2,124.1 ,119.5,77.7,61.2,21.3,
14.3 .

HRMS (ESI) Calculated for Co7H2403 ([M]+Na*) = 419.1618, Found 419.1622.

IR (neat) 2980, 2277, 1722, 1617, 1508, 1452, 1414, 1357, 1275, 1249, 1171, 1126, 1021, 975, 805,
762,611, 549 cm™.

Ethyl 1-((2-methoxybenzyl)oxy)-4-phenyl-2-naphthoate (A31)

(o)

SOAN

Ph
Result: 86% yield, white solid, Mp: 64-66 °C
'"H NMR (400 MHz, Chloroform-d) & 8.55 — 8.41 (m, 1H), 8.01 — 7.81 (m, 2H), 7.78 — 7.71 (m, 1H),
7.52 (m, 6H), 7.47 (m, 1H), 7.36 (m, 1H), 7.08 (m, 1H), 6.93 (m, 1H), 5.31 (d, /= 9.8 Hz, 2H), 4.42
(m, J=17.3 Hz, 2H), 3.80 (d, /= 3.0 Hz, 3H), 1.37 (q, /= 6.9 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) & 166.4 , 157.2 , 156.5, 139.9 , 136.0 , 134.7 , 130.1 , 129.7 ,
129.3,128.3,128.2,127.5,127.4,126.1 ,125.7,124.4,120.6,119.6,110.1,73.1,61.1,55.1,
14.3 .
HRMS (ESI) Calculated for C31H2604 ([M]+Na*) = 435.1567, Found 435.1568.
IR (neat) 2978, 1720, 1597, 1494, 1413, 1359, 1285, 1247, 1153, 1082, 1028, 970, 925, 866, 757, 616
cm™,
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Ethyl 1-((4-(methylthio)benzyl)oxy)-4-phenyl-2-naphthoate (A32)

SMe
O
o8
Ph

Result: 95% yield, white solid, Mp: 94-96 °C.

'H NMR (400 MHz, Chloroform-d) & 8.36 — 8.29 (m, 1H), 7.92 — 7.88 (m, 1H), 7.86 (s, 1H), 7.56 —
7.49 (m, 8H), 7.48 — 7.43 (m, 1H), 7.34 (d, /= 8.2 Hz, 2H), 5.19 (s, 2H), 4.43 (q, J= 7.1 Hz, 2H), 2.53
(s, 3H), 1.39 (t,J=7.1 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) 8 166.2 , 156.0 , 139.8 , 138.5, 136.3 , 134.8 , 134.1 , 130.1 ,
128.9,128.7,128.3 ,128.3,127.5,127.4,126.6 ,126.4,126.3,123.9,119.5,773,61.2,15.9,
14.3 .

HRMS (ESI) Calculated for C,7H2403S ([M]+Na*) = 451.1338, Found 451.1341.

IR (neat) 2980, 2316, 1720, 1616, 1506, 1443, 1357, 1276, 1171, 1020, 970, 853, 766, 643, 590 cm".

Ethyl 1-((3,4-dimethoxybenzyl)oxy)-4-phenyl-2-naphthoate (A33)

OMe
OMe

o)

o

Ph
Result: 88% yield, white solid, Mp: 108-110 °C.
'H NMR (400 MHz, Chloroform-d) & 8.38 — 8.32 (m, 1H), 7.95 — 7.87 (m, 1H), 7.85 (s, 1H), 7.55 —
7.44 (m, 7TH), 7.20 (s, 1H), 7.11 (dd, J= 8.1, 2.0 Hz, 1H), 6.92 (d, J= 8.1 Hz, 1H), 5.18 (s, 2H), 4.43 (q,
J=7.1Hz, 2H), 3.94 (d, J= 5.6 Hz, 6H), 1.40 (t, /J=7.1 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) 8 166.2 , 156.0 , 149.0 , 139.8 , 136.1 , 134.8 , 130.1 , 129.8 ,
129.0,128.3,128.3,127.4,127.4,126.3,126.2,124.1 ,120.9,1194,111.6,1109,77.8,61.1,
55.9,559,14.3.
HRMS (ESI) Calculated for C2sH260s ([M]+Na*) = 465.1672, Found 465.1683.
IR (neat) 2935, 2834, 1720, 1613, 1569, 1462, 1357, 1248, 1156, 1028, 969, 855, 764, 634, 585 cm’".

Ethyl 4-phenyl-1-((3,4,5-trimethoxybenzyl)oxy)-2-naphthoate (A34)

OMe
OMe

OMe
O

o

Ph
Result: 75% yield, white solid, Mp: 7678 °C
'H NMR (400 MHz, Chloroform-d) & 8.37 — 8.31 (m, 1H), 7.93 — 7.88 (m, 1H), 7.85 (s, 1H), 7.56 —
7.44 (m, 7H), 6.84 (s, 2H), 5.18 (s, 2H), 4.43 (q, J= 7.1 Hz, 2H), 3.91 (s, 6H), 3.89 (s, 3H), 1.39 (t, /=
7.1 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) & 166.1 , 1559, 153.3, 139.7, 137.7, 136.3 , 134.8 , 132.9 ,
130.0, 129.0, 128.3 , 128.3,127.5,127.4,126.3 ,126.3 , 124.0, 119.5,105.1 ,77.8 ,61.2, 60.9 ,
56.1,14.3.
HRMS (ESI) Calculated for Co9H2306 ([M]+Na*) = 495.1778, Found 495.1782.
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IR (neat) 2931, 2836, 1720, 1507, 1421, 1357, 1247, 1151, 1010, 972, 834, 764, 669, 586 cm’'.

Ethyl 1-((3-fluoro-4-methoxybenzyl)oxy)-4-phenyl-2-naphthoate (A35)

F
OMe
(¢}
o8
Ph

Result: 88% yield, white solid, Mp: 82—84 °C.

'H NMR (400 MHz, Chloroform-d) & 8.33 (m, 1H), 7.92 — 7.88 (m, 1H), 7.86 (s, 1H), 7.57 — 7.42 (m,
8H), 7.31 (d, J= 8.5 Hz, 1H), 7.02 (t, J = 8.4 Hz, 1H), 5.16 (s, 2H), 4.44 (q, J = 7.1 Hz, 2H), 3.94 (s,
3H), 1.40 (t,J=7.1 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) & 166.0 , 155.8 , 153.5 , 151.1, 147.6 , 147.5 , 139.7 , 136.3 ,
134.8,130.2,130.2,130.1,128.9,128.3,128.3,127.5,127.4,126.4,126.3,124.2,124.2,123.8,
119.5,116.3,116.2,113.2,113.2,76.7 ,61.2,56.3,14.3.

1F NMR (377 MHz, Chloroform-d) & -135.00 .

HRMS (ESI) Calculated for C,7H23FO4 ([M]+Na') = 453.1473, Found 453.1475.

IR (neat) 2979, 2840, 2279, 1720, 1619, 1519, 1442, 1357, 1277, 1171, 1027, 973, 870, 761, 631 cm™.

Ethyl 1-((3-chloro-4-methoxybenzyl)oxy)-4-phenyl-2-naphthoate (A36)

Cl
OMe
O
Cort
Ph

Result: 91% yield, white solid, Mp: 78-80 °C.

'H NMR (400 MHz, Chloroform-d) 8 8.33 (m, 1H), 7.91 (m, 1H), 7.86 (d, J = 2.7 Hz, 1H), 7.68 (s,
1H), 7.58 — 7.45 (m, 8H), 7.00 (d, J = 8.4 Hz, 1H), 5.15 (s, 2H), 4.44 (q, J = 7.2 Hz, 2H), 3.95 (s, 3H),
1.40 (t, J="7.1 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) § 166.0 , 155.8 , 154.9 , 139.7 , 136.4 , 134.8 , 130.4 , 130.3,
130.1, 128.9,128.3,127.8,127.5, 1274, 126.5, 126.3,123.8 ,122.4,119.5,111.9,76.6 ,61.2,
56.2,14.3.

HRMS (ESI) Calculated for C»;H23C104 ([M]+Na®) = 469.1177, Found 469.1183.

IR (neat) 2978, 2838, 1720, 1607, 1569, 1442, 1384, 1279, 1171, 1023, 973, 876, 739, 620, 564 cm’'.

Ethyl 1-((3-bromo-4-methoxybenzyl)oxy)-4-phenyl-2-naphthoate (A37)
Br
OMe

o)

oo

Ph

Result: 85% yield, white solid, Mp: 98100 °C.
'"H NMR (400 MHz, Chloroform-d) & 8.41 — 8.23 (m, 1H), 8.00 — 7.75 (m, 3H), 7.53 (m, 8H), 6.97 (d,
J=71.5Hz, 1H), 5.14 (s, 2H), 4.56 — 4.33 (m, 2H), 3.94 (s, 3H), 1.40 (t, /= 5.7 Hz, 3H).
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13C NMR (101 MHz, Chloroform-d) & 166.1 , 155.7 , 139.7 , 136.4 , 134.8 , 133.4, 130.9 , 130.1 ,
128.9, 128.6, 128.3 , 127.5,127.4,126.5, 126.3 , 123.8,119.5, 111.8 ,111.6 ,76.5,61.2,56.3 ,
14.3.

HRMS (ESI) Calculated for C27H2;"°BrO4 ([M]+Na') = 513.0672, Found 513.0679.

HRMS (ESI) Calculated for C27H2;"°BrO4 ([M]+Na') = 513.0672, Found 513.0679.

HRMS (ESI) Calculated for Co7H23®'BrO4 ([M]+Na') = 515.0651, Found 515.0659.

IR (neat) 2978, 2837, 2277, 1720, 1604, 1569, 1455, 1355, 1278, 1082, 1021, 973, 899, 763, 673, 555
cm™,

Ethyl 1-(benzofuran-5-ylmethoxy)-4-phenyl-2-naphthoate (A38)

p—

O
O
oo
Ph

Result: 89% yield, white solid, Mp: 93-95 °C.

'H NMR (400 MHz, Chloroform-d) & 8.42 — 8.35 (m, 1H), 7.91 (m, 3H), 7.68 (s, 1H), 7.59 (s, 2H),
7.54 (m, 6H), 7.47 (m, 1H), 6.84 (s, 1H), 5.34 (s, 2H), 4.45 (q, J = 6.4, 5.6 Hz, 2H), 1.40 (t, /= 7.1 Hz,
3H).

13C NMR (101 MHz, Chloroform-d) & 166.2 , 156.0 , 154.8 , 145.5 ,139.8 , 136.2 , 134.8 , 131.8 ,
130.1,129.0, 128.3,128.3,127.6,127.4,126.4,126.3,124.9,124.0,121.3,119.5,111.4,106.7,
78.0,61.2,14.3.

HRMS (ESI) Calculated for CosH204 ([M]+Na') = 445.1410, Found 445.1412.

IR (neat) 2981, 2311, 1720, 1616, 1595, 1444, 1359, 1274, 1152, 1031, 973, 885, 762, 669 cm’".

Ethyl 1-((2,3-dihydrobenzofuran-5-yl)methoxy)-4-phenyl-2-naphthoate (A39)

o
O
oo
Ph

Result: 96% yield, white solid, Mp: 97-99 °C.

'H NMR (400 MHz, Chloroform-d) & 8.38 (d, J = 9.2 Hz, 1H), 8.03 — 7.77 (m, 2H), 7.58 — 7.43 (m,
8H), 7.36 (d, J= 8.0 Hz, 1H), 6.86 (d, /= 8.0 Hz, 1H), 5.15 (s, 2H), 4.63 (t, J = 8.7 Hz, 2H), 4.46 (dd,
J=28.7,5.4 Hz, 2H), 3.28 (t, /= 8.7 Hz, 2H), 1.42 (t, J=7.1 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) & 166.1 , 160.2 , 156.1 , 139.8 , 136.1 , 134.8 , 130.1 , 129.2,
129.0, 128.8 ,128.3,128.2,127.4,127.4,126.3 ,126.2,125.6,124.1,119.5,109.1,77.9,71.4,
61.1,29.6,14.4.

HRMS (ESI) Calculated for CosH2404 ([M]+Na*) = 447.1567 Found 447.1569.

IR (neat) 2918, 2896, 1720, 1615, 1568, 1444, 1356, 1249, 1171, 1021, 980, 814, 764, 673 cm".
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Ethyl 1-(benzo[d][1,3]dioxol-5-ylmethoxy)-4-phenyl-2-naphthoate (A40)
0™\
0}

o)

co

Ph
Result: 98% yield, white solid, Mp: 59—61 °C.
'H NMR (400 MHz, Chloroform-d) & 8.37 — 8.32 (m, 1H), 7.93 — 7.88 (m, 1H), 7.86 (s, 1H), 7.57 —
7.49 (m, 6H), 7.48 — 7.43 (m, 1H), 7.20 (s, 1H), 7.06 (dd, J= 7.9, 1.7 Hz, 1H), 6.88 (d, J= 7.9 Hz, 1H),
6.01 (s, 2H), 5.13 (s, 2H), 4.45 (q, J= 7.1 Hz, 2H), 1.41 (t, J= 7.2 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) & 166.1 , 1559, 147.8 , 147.6 , 139.8 , 136.2 , 134.8 , 131.0,
130.1,129.0,128.3,128.3,127.4,126.4,126.3,124.0,122.1,119.5,109.1,108.2,101.1,77.6,
612,144 .
HRMS (ESI) Calculated for C,7H»0s ([M]+Na*) = 449.1359, Found 49.1362.
IR (neat) 2981, 2355, 1720, 1616, 1444, 1369, 1350, 1275, 1151, 1038, 971, 864, 765, 667 cm’".

Ethyl 1-((2,3-dihydrobenzo[b][1,4]dioxin-6-yl)methoxy)-4-phenyl-2-naphthoate (A41)

73

0]

o

Ph
Result: 93% yield, colorless oil.
'"H NMR (400 MHz, Chloroform-d) § 8.37 (m, 1H), 7.90 (m, 1H), 7.86 (s, 1H), 7.58 — 7.49 (m, 6H),
7.46 (m, 1H), 7.20 (d, /= 2.0 Hz, 1H), 7.11 (m, 1H), 6.95 (d, /= 8.2 Hz, 1H), 5.12 (s, 2H), 4.45 (q, J =
7.1 Hz, 2H), 4.30 (s, 4H), 1.42 (t, J= 7.1 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) & 166.2 , 155.9 , 143.6 , 143.5, 139.8 , 136.1 , 134.8 , 130.4 ,
130.1,129.0,128.3,128.2,127.4,127.4,126.3,126.2,124.0,121.6,119.5,117.5,117.3,64.4,
64.3,61.2,144.
HRMS (ESI) Calculated for C2sH240s ([M]+Na*) = 463.1516, Found 463.1516.
IR (neat) 2979, 2875, 2343, 1720, 1617, 1569, 1434, 1355, 1249, 1021, 971, 887, 765, 603, 583 cm’".

Ethyl 1-((4-methoxynaphthalen-1-yl)methoxy)-4-phenyl-2-naphthoate (A42)

% OMe
O

oo

Ph
Result: 55% yield, white solid, Mp: 41-43 °C.
'H NMR (400 MHz, Chloroform-d) & 8.40 — 8.35 (m, 2H), 8.26 (d, J= 8.1 Hz, 1H), 7.89 (d, /= 8.3 Hz,
1H), 7.86 (s, 1H), 7.66 — 7.61 (m, 1H), 7.57 (d, J = 7.9 Hz, 2H), 7.53 — 7.42 (m, 7H), 6.83 (d, J = 7.8
Hz, 1H), 5.64 (s, 2H), 4.37 (q, J = 7.1 Hz, 2H), 4.05 (s, 3H), 1.37 (t, J= 7.1 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) & 166.5 , 156.4 , 156.0 , 139.9 , 136.0 , 134.8 , 132.7 , 130.1 ,
129.1, 1283, 1282, 127.5,127.4 , 127.4 , 127.0, 1262, 126.1, 125.3, 125.3 , 124.4 , 124.1 ,122.5,
119.7,103.0,76.1,61.2, 555, 14.29 .
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HRMS (ESI) Calculated for C27H2,05 ([M]+Na*) = 499.1359, Found 499.1362.
IR (neat) 2978, 2343, 1719, 1617, 1511, 1414, 1354, 1250, 1152, 1024, 996, 867, 766, 631, 585 cm".

Ethyl 1-(furan-2-ylmethoxy)-4-phenyl-2-naphthoate (A43)

Result: 86% yield, white solid, Mp: 85-87 °C.

'"H NMR (400 MHz, Chloroform-d) & 8.38 (d, J = 7.3 Hz, 1H), 7.90 (m, 1H), 7.87 (s, 1H), 7.60 — 7.53
(m, 2H), 7.51 (m, 4H), 7.48 — 7.44 (m, 1H), 7.41 (m, 1H), 7.22 (m, 1H), 7.07 (dd, /= 5.1, 3.5 Hz, 1H),
5.40 (s, 2H), 4.47 (q,J=7.2 Hz, 2H), 1.44 (t,J= 7.1 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) & 166.1 , 155.5, 139.7 , 139.2 , 136.5, 134.8 , 130.1 , 129.0,
128.3,127.6,127.5,127.4,126.8,126.7,126.4 ,126.2,124.0,119.5,71.9,61.3,144 .

HRMS (ESI) Calculated for C24H2004 ([M]+Na") = 395.1254, Found395.1250.

IR (neat) 2980, 2871, 2396, 1719, 1616, 1569, 1413, 1275, 1171, 1021, 971, 856, 761, 669, 581 cm!.
Ethyl 4-phenyl-1-(thiophen-2-ylmethoxy)-2-naphthoate (A44)

Result: 90% yield, white solid, Mp: 88-90 °C.

'H NMR (400 MHz, Chloroform-d) & 8.39 (m, 1H), 8.00 — 7.76 (m, 2H), 7.53 (m, 8H), 6.45 (d, J =
30.9 Hz, 2H), 5.21 (s, 2H), 4.46 (q, /= 7.2 Hz, 2H), 1.45 (t,J = 7.2 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) & 166.1 , 155.5, 150.7 , 143.3 , 139.8 , 136.5, 134.8 , 130.1 ,
129.1,128.3,127.4,127.4,126.4,126.2,124.1,119.6,110.6,110.5,69.2,61.3,14.3.

HRMS (ESI) Calculated for C24H2003S ([M]+Na*) = 411.1025, Found 411.1029.

IR (neat) 2981, 2354, 1720, 1616, 1568, 1413, 1383, 1275, 1152, 1017, 973, 884, 764, 601, 586 cm’".

Ethyl 1-(1-(4-methoxyphenyl)ethoxy)-2-naphthoate (A45)

0]

o

H
Result: 64% yield, colorless oil.
'"H NMR (600 MHz, Chloroform-d) § 8.22 (d, J = 8.4 Hz, 1H), 7.90 — 7.68 (m, 2H), 7.56 (d, J = 8.6 Hz,
1H), 7.52 (t, J = 7.5 Hz, 1H), 7.47 — 7.42 (m, 1H), 7.31 (d, J = 8.7 Hz, 2H), 6.83 (d, /= 8.6 Hz, 2H),
5.28 (q,J= 6.4 Hz, 1H), 4.40 — 4.29 (m, 2H), 3.77 (s, 3H), 1.66 (d, J = 6.5 Hz, 3H), 1.36 (t, /= 7.1 Hz,
3H).
13C NMR (151 MHz, Chloroform-d) & 167.1,159.3 , 155.0,136.3,133.8,129.5,128.0, 127.9,
127.5,126.5,125.9,124.3,123.1,120.6,113.5,83.4,61.1,55.2,22.2,14.2.
HRMS (ESI) Calculated for C2,H»04 ([M]+Na*) = 373.1410, Found 373.1408.
IR (neat) 2978, 1711, 1613, 1566, 1512, 1461, 1371, 1275, 1176, 1078, 1032, 930, 828, 767, 548 cm™".
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1-((4-methoxybenzyl)oxy)-4-phenyl-2-naphthonitrile (A46)
OMe

o

Ph
Result: 79% yield, white solid, Mp: 130-112 °C.
'"H NMR (400 MHz, Chloroform-d) § 8.30 (dd, J = 6.5, 3.2 Hz, 1H), 7.88 (dd, J = 6.4, 3.4 Hz, 1H),
7.64 —7.39 (m, 10H), 6.98 (d, J= 8.7 Hz, 2H), 5.44 (s, 2H), 3.85 (s, 3H).
13C NMR (101 MHz, Chloroform-d) & 160.0 , 159.4 , 138.6 , 136.7 , 134.7 , 130.5, 129.9 , 1293 ,
128.5,128.1,127.9,127.4,127.0,126.5,123.4,117.7,114.1,99.3,55.3.
HRMS (ESI) Calculated for C3;H2sNOs ([M]+Na*) = 482.1727, Found 482.1728.
IR (neat) 3058, 2835, 2223, 1612, 1514, 1411, 1357, 1275, 1169, 1033, 966, 857, 766, 687, 555 cm™..

1-((4-methoxybenzyl)oxy)-2-(methoxymethyl)-4-phenylnaphthalene (A47)

OMe
(e}
OO CH,0CH;
Ph

Result: 69% yield, white solid, Mp: 101-103 °C.

'"H NMR (400 MHz, Chloroform-d) 4 8.27 (d, J=9.1 Hz, 1H), 7.93 (d, /= 8.4 Hz, 1H), 7.58 — 7.41 (m,
10H), 7.01 (d, J = 8.6 Hz, 2H), 5.07 (s, 2H), 4.69 (s, 2H), 3.87 (s, 3H), 3.45 (s, 3H).

13C NMR (101 MHz, Chloroform-d) § 159.7 , 152.4 , 140.4 , 136.6 , 132.8 , 130.1, 129.8 , 129.5,
128.3,128.2,128.1,127.1,126.4,126.4,126.2,125.8,122.6,114.0,77.1,69.5,58.4,55.3 .
HRMS (ESI) Calculated for C26H2403 ([M]+Na") = 407.1618, Found 407.1624.

IR (neat) 2929, 2834, 2310, 1611, 1513, 1414, 1363, 1248, 1165, 1033, 972, 892, 764, 668, 569 cm™.

1-((4-methoxybenzyl)oxy)-N,4-diphenyl-2-naphthamide (A48)

OMe
(e}
OO CONHPh
Ph

Result: 50% yield, white solid, Mp: 159-161 °C.

'"H NMR (400 MHz, Chloroform-d) & 9.97 (s, 1H), 8.40 (d, J = 7.6 Hz, 1H), 8.19 (s, 1H), 7.99 (d, J =
8.3 Hz, 1H), 7.65 (t, J= 7.0 Hz, 1H), 7.60 — 7.49 (m, 7H), 7.44 (m, 3H), 7.33 (t, /= 7.7 Hz, 2H), 7.15 —
7.10 (m, 1H), 6.92 (d, J= 8.4 Hz, 2H), 5.14 (s, 2H), 3.84 (s, 3H).

13C NMR (101 MHz, Chloroform-d) & 163.4 , 160.2 , 153.0, 139.6 , 138.3 , 137.4, 134.8 , 130.5 ,
130.1,128.9,128.3,128.1,128.1,127.6,127.5,126.7,126.6,124.0,123.2,122.3,119.8,114.2,
78.8,55.3.

HRMS (ESI) Calculated for C3;H2sNOs ([M]+Na*) = 482.1727, Found 482.1728.

IR (neat) 3746, 3006, 2397, 1669, 1514, 1442, 1361, 1275, 1175, 1032, 957, 824, 763, 668, 565 cm’".
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Ethyl 1-((4-methoxybenzyl)oxy)-4-nitro-2-naphthoate (A49)

OMe
(e}
oo
NO,

Result: 42% yield, yellow solid, Mp: 60-62 °C

'"H NMR (400 MHz, Chloroform-d) & 8.78 (s, 1H), 8.64 (dd, J = 8.9, 4.1 Hz, 1H), 8.34 (d, J = 8.7 Hz,
1H), 7.83 — 7.77 (m, 1H), 7.66 — 7.60 (m, 1H), 7.43 (d, J = 8.6 Hz, 2H), 6.93 (d, J = 7.8 Hz, 2H), 5.20
(s, 2H), 4.47 (q, J="7.1 Hz, 2H), 3.83 (s, 3H), 1.45 (t, /= 7.1 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) & 164.2 , 161.5,159.9 , 141.6 , 131.5, 130.2, 129.9 , 128.1 ,
128.1,127.8,126.6,124.8,123.5,117.9,114.0,78.6,61.9,55.3,14.3.

HRMS (ESI) Calculated for C>1H19NOg ([M]+Na*) = 404.1105, Found 404.1109.

IR (neat) 2981, 2837, 2282, 1725, 1613, 1515, 1415, 1272, 1174, 1031, 996, 859, 765, 686, 565 cm’".

3-Ethyl 1-methyl 4-((4-methoxybenzyl)oxy)naphthalene-1,3-dicarboxylate (AS0)

K©/OM6

0]

o

CO,Me
Result: 50% yield, white solid, Mp: 74-76 °C
'"H NMR (400 MHz, Chloroform-d) & 8.98 (d, J = 8.4 Hz, 1H), 8.65 (s, 1H), 8.31 (d, J = 8.4 Hz, 1H),
7.70 (m, 1H), 7.58 — 7.53 (m, 1H), 7.45 (d, J = 8.6 Hz, 2H), 6.94 (d, J = 8.6 Hz, 2H), 5.15 (s, 2H), 4.45
(q,J=7.2 Hz, 2H), 4.01 (s, 3H), 3.83 (s, 3H), 1.43 (t, /= 7.1 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) 8 167.1 , 165.6 , 160.4 , 159.8 , 134.5 , 132.1, 130.0 , 130.0 ,
129.4,128.7,126.7,126.0,124.3 ,122.5,118.6,113.9,78.0,61.5,55.3,52.2,144.
HRMS (ESI) Calculated for C23H206 ([M]+Na*) = 417.1309, Found 417.1310.
IR (neat) 2988, 2349, 1715, 1613, 1514, 1414, 1356, 1277, 1175, 1028, 963, 859, 793, 673, 560 cm".

Ethyl 1-((4-methoxybenzyl)oxy)-4-phenylanthracene-2-carboxylate (AS1)

K©/O|\/|e
o

o
Ph

Result: 82% yield, yellow solid, Mp: 79-81 °C

'"H NMR (400 MHz, Chloroform-d) § 8.29 (m, 1H), 7.94 (m, 1H), 7.85 (d, J = 7.3 Hz, 1H), 7.78 (m,
2H), 7.58 (d, J = 8.4 Hz, 2H), 7.54 — 7.39 (m, 6H), 7.18 — 7.09 (m, 1H), 7.00 (d, J = 8.4 Hz, 2H), 5.18
(s, 2H), 4.46 (q, J= 7.0 Hz, 2H), 3.87 (s, 3H), 1.42 (t, /= 7.1 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) & 166.0 , 159.6 , 155.5 , 144.4 , 136.2, 134.0 , 132.7 , 131.5,
130.0,129.9,129.3,129.1,129.0, 128.7, 128.5, 128.3,128.2,127.3,127.0, 125.1,121.3 , 1204,
113.92,77.7,61.2,553,14.4.

HRMS (ESI) Calculated for C31H2604 ([M]+Na*) = 485.1723, Found 485.1724.

IR (neat) 2979, 2835, 1720, 1612, 1513, 1442, 1354, 1172, 1030, 967, 880, 789, 681, 565 cm’".
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Ethyl 7-((4-methoxybenzyl)oxy)-4-phenylbenzo[b]thiophene-6-carboxylate (A52)
OMe

Ph
Result: 86% yield, white solid, Mp: 103-105 °C
'H NMR (400 MHz, Chloroform-d) & 7.90 (s, 1H), 7.58 (m, 3H), 7.56 — 7.46 (m, 5H), 7.42 (m, 1H),
6.97 (d, J= 8.6 Hz, 2H), 5.24 (s, 2H), 4.45 (q, J= 7.1 Hz, 2H), 3.85 (s, 3H), 1.42 (t, /= 7.1 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) 8 165.9 , 159.6 , 153.6 , 142.5,139.8 , 135.8 , 133.3 , 130.2,
129.2,129.0, 128.6,128.0,127.5,123.9,119.1,113.8,76.2,61.1 ,553,14.4.
HRMS (ESI) Calculated for CosH204S ([M]+Na*) = 411.1131, Found 411.1142.
IR (neat) 2983, 2835, 2397, 1715, 1612, 1514, 1440, 1372, 1274, 1175, 1037, 955, 861, 798, 669, 559
cm™,

3. General Procedure for the Catalytic Asymmetric dearomatization

3.1 General procedure for the catalytic asymmetric synthesis

% Ls-RaPr; (10 mol%)
e N R Co(BF 4)y6H,0 (10 mol%)
L~ R 1,1,2,2-TCE (0.1 M)
2 X°C,24h
Rs3
A B

A dry reaction tube was charged with L3-RaPr2 (7.0 mg, 10 mol%) and Co(BF4),'6H>O (3.4 mg, 10
mol%) followed by the addition of 1,1,2,2-TCE (1.0 mL). The mixture was stirred at 35 °C for 60 min
followed by addition of the substrate A (0.1 mmol). The reaction mixture was stirred at indicated
temperature for 24 h. The reaction mixture was subjected to column chromatography on silica gel and
eluted with petroleum ether/ethyl acetate (20/1 and 10/1, v/v) to afford the corresponding products B.

3.2 General procedure for the preparation of the racemic products

0 race-L3-PiPry (10 mol%)
e A R Co(BF4),6H,0 (10 mol%)
L~ R 1,1,2,2-TCE (0.1 M)
2 35°C,24h
Rs3
A B

A dry reaction tube was charged with race-L3-PiPr2 (6.5 mg, 10 mol%), Co(BF4),-6H,O (3.4 mg, 10
mol%) and substrates A (0.1 mmol) followed by the addition of 1,1,2,2-TCE (1.0 mL). The mixture
was stirred at 35 °C for 24 h. The reaction mixture was subjected to column chromatography on silica
gel and eluted with petroleum ether/ethyl acetate (20/1 and 10/1, v/v) to afford the corresponding
racemic products B.
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4. Optimization of Reaction Conditions

Table S1. Screening of metal salts.

OMe
L3-RaPr; (10 mol%)
e} Metal salt (10 mol%)
CO,Et 1,1,2,2-TCE (0.1 M)
OO 20°C,48h
Ph
A1 B1
Entryl® Metal salt Yield [%]) Ee [%]™
1 Cu(OTf), 41 17
2 Zn(OTf), 35 98
3 Al(OTH); Decomposed --
4 Ln(OTf)3 17 19
5 Co(OTH)2 71 96
6 Mg(OTf), 69 99
7 Ni(OTf)2 70 96
8 Fe(OT1), N.R. --
9 Co(BF4)2-6H,0 75 98

[a] Unless otherwise noted, all reactions were carried out with Al (0.1 mmol), L3-RaPr2/Metal salt (1:1, 10
mol %) in 1,1,2,2-TCE (0.1 M) at 20 °C for 48 h. [b] Yield of isolated product. [c] Determined by SFC analysis on
a chiral stationary phase. 1,1,2,2-TCE = 1,1,2,2-Tetrachloroethane. N.R. = No Reaction.

Table S2. Screening of chiral N,/N'-dioxide ligands.
OMe

Ligand (10 mol%)
O Co(BF4)2,6H,0 (10 mol%)

CO,Et 11,2,2-TCE (0.1 M)
OO 20 °C, 48 h
C?S
N—"X. ---N 0
o- _0. O

R NH HN R
n=1, Ly-PrPry: R = 2,6-Pr,CgH3
n=2, L3-PiPry R=26-Pr,CqH;  Lz-RaPry R=26-Pr,C¢Hs  L3-TqPry R = 2,6-Pr,CeHs

Entryl® Ligand Yield [%]™ Ee [%]™
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1 L3-PiPr2 65 97

2 Ls3-PrPr: 50 99
3 Ls-RaPr; 75 98
4 L3-TqPr2 60 98

[a] Unless otherwise noted, all reactions were carried out with A1 (0.1 mmol), ligand/Co(BF4)2-6H20 (1:1, 10
mol %) in 1,1,2,2-TCE (0.1 M) at 20 °C for 48 h. [b] Yield of isolated product. [c] Determined by SFC analysis on
a chiral stationary phase. 1,1,2,2-TCE = 1,1,2,2-Tetrachloroethane.

Table S3. Screening of the solvent.

OMe
L3-RaPr; (10 mol%)
o) Co(BF4),6H20 (10 mol%)
CO,Et Solvent (0.1 M)
OO 20°C,48h

Ph

A1 B1

Entryl® Metal salt Yield [%]™ Ee [%]™
1 1,1,2,2-TCE 75 98
2 DCM 69 97
3 DCE 64 97
4 CHCI; 16 95
5 THF N.R. -
6 CH;CN 44 67
7 PhCH3 N.R. --

[a] Unless otherwise noted, all reactions were carried out with A1 (0.1 mmol), L3-RaPr2/Co(BF4)2-:6H20 (1:1, 10
mol %) in solvent (0.1 M) at 20 °C for 48 h. [b] Yield of isolated product. [c] Determined by SFC analysis on a
chiral stationary phase. 1,1,2,2-TCE = 1,1,2,2-Tetrachloroethane, DCM = Dichloromethane, DCE = 1,2-Dichloroethane, THF
= Tetrahydrofuran, P\CH; = Toluene. N.R. = No Reaction.

Table S4. Screening of the additive.

OMe
K©/ L3-RaPr; (10 mol%)

o Co(BF4)26H50 (10 mol%)
CO,E 11,2,2-TCE (01 M)
OO Additive (10 mol%)
20°C, 48 h
Ph
Al B1
Entry® Additive Yield [%]™ Ee [%]
1 - 75 98
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2 H,0 (1.0 equiv.) 56 98

3 4A MS (20 mg) 70 94
4 NaBArf, 37 89
5 K»COs (20 mol%) N.R. -
6 PhCO,H 72 98
7 DMAP 62 98

[a] Unless otherwise noted, all reactions were carried out with A1 (0.1 mmol), L3-RaPr2/Co(BF4)2-:6H20 (1:1, 10
mol %) in 1,1,2,2-TCE (0.1 M) at 20 °C for 48 h. [b] Yield of isolated product. [c] Determined by SFC analysis on
a chiral stationary phase. 1,1,2,2-TCE = 1,1,2,2-Tetrachloroethane. N.R. = No Reaction.

Table S5. Screening of temperature.

OMe
K©/ L3-RaPr; (10 mol%)

o) Co(BF4),'6H20 (10 mol%)
CO,Et 1,1,2,2-TCE (0.1 M)
OO T°C,24h

Ph

A1 B1

Entryl® T/°C Yield [%]® Ee [%]"
1l 20 75 98
2 30 80 98
3 35 73 95
4 40 68 94
5lel 30 69 98
6!f 30 7 0

[a] Unless otherwise noted, all reactions were carried out with A1 (0.1 mmol), L3-RaPr2/Co(BF4)2-:6H20 (1:1, 10
mol %) in 1,1,2,2-TCE (0.1 M) at 20 °C for 48 h. [b] Yield of isolated product. [c] Determined by SFC analysis on
a chiral stationary phase. [d] Reaction was performed at 20 °C for 48 h. [e] Ls-RaPr2/ Co(BF4)2:6H20 (1:1, 5
mol %). [f] without L3-RaPr2. 1,1,2,2-TCE = 1,1,2,2-Tetrachloroethane.

Table S6. Investigation of reaction conditions for B10.

OMe
Ligand (10 mol%)
0 Metal salt (10 mol%)
CO,Et Solvent (0.1 M)
OO 30°C, 24 h
H
A10 B10
Entry!?] Ligand Metal salt Solvent Yield [%]®  Ee [%]"!
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1 Ls-RaPr; CO(BF4)2 ' 6H20 1, 1 ,2,2-TCE 66 98

2 Li-RaPr; Mg(OTH), 1,1,2,2-TCE 39 94
3 Li-RaPr; Zn(OTf) 1,1,2,2-TCE 57 95
4 Li-RaPr; Ni(OTf), 1,1,2,2-TCE 25 95
5 Li-PrPr;  Co(BFs) 6H,0 1,1,2.2-TCE 52 91
6 Ls-PiPr;  Co(BF4)-6H0  1,1,2,2-TCE 45 97
7 Ls-RaPr;  Co(BF4),-6H,0 DCM 53 98
gLl Ls-RaPr;  Co(BF,)6H,0 1,1,2,2-TCE 63 98
9lel Ls-RaPr;  Co(BF4)26H0  1,1,2,2-TCE 43 96

[a] Unless otherwise noted, all reactions were carried out with A10 (0.1 mmol), Ligand/Metal salt (1:1, 10 mol %)
in solvent (0.1 M) at 30 °C for 24 h. [b] Yield of isolated product. [c] Determined by SFC analysis on a chiral
stationary phase. [d] Reaction was performed at 20 °C for 48 h. [e] Reaction was performed at 40 °C for 24 h.
1,1,2,2-TCE = 1,1,2,2-Tetrachloroethane, DCM = Dichloromethane.

5. Gram-Scale Synthesis of the Product B1

OMe
L3-RaPr; (10 mol%)

o Co(BF4)y6H,0 (10 mol%)
CO,Et 11,2,2-TCE (0.1 M)
30 °C, 24h
Ph A1
4.0 mmol 1.318g, 80% yield, 98% ee

An oven dried round-bottom flask (100 mL) was charged with Ls-RaPr2 (280.4 mg, 10 mol%) and
Co(BF4)2-6H,0 (136.0 mg, 10 mol%) followed by the addition of 1,1,2,2-TCE (40.0 mL). The mixture
was stirred at 35 °C for 60 min followed by addition of the substrate A1 (1.648 g, 4.0 mmol). The
reaction mixture was stirred at 30 °C for 24 h. The reaction mixture was subjected to column
chromatography on silica gel and eluted with petroleum ether/ethyl acetate (20/1 and 10/1, v/v) to
afford the corresponding product B1 (1.318 g, 80% yield, 98% ee).

6. Synthetic Transformation

6.1 Experimental procedure for the synthesis of C1

NaBH,
MeOH, rt

B1 69% yield, 97% ee
98% ee >20:1 dr

To a solution of B1 (41.2 mg, 0.1 mmol, 98% ee) in anhydrous MeOH (2 mL) was added NaBH4 (0.12
mmol, 1.2 equiv), and the reaction was then stirred at room temperature. After the reaction was
complete (monitored by TLC), the reaction was quenched with H>O, and extracted with
dichloromethane. The organic layers were combined and dried over Na,SOs, filtered and concentrated
by rotary evaporation. Then the residue was purified by silica gel column chromatography (petroleum
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ether /ethyl acetate = 8/1) to afford product C1 (28.5 mg, 69% yield, 97% ee, >20:1 dr). The absolute
configuration of C1 was determined by NOESY NMR spectra.

Result: colorless oil, 69% yield, 97% ee, >19:1 dr; [a]**® = -191.3 (¢ = 0.49 in CHxCl, A = 589 nm);
SFC (Daicel chiralcel OZ-3, CO/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), t; = 6.97 min,

t, =11.72 min.

'H NMR (600 MHz, Chloroform-d) & 7.75 (d, J = 7.6 Hz, 1H), 7.42 — 7.34 (m, 6H), 7.21 (t, J= 7.5 Hz,
1H), 7.04 (m, 3H), 6.79 (d, J = 8.3 Hz, 2H), 6.01 (s, 1H), 5.27 (s, 1H), 4.13 (q, J = 7.1 Hz, 2H), 4.04 (s,

1H), 3.79 (s, 3H), 3.21 (d, J=13.6 Hz, 1H), 2.83 (d, /= 13.6 Hz, 1H), 1.15 (t, /= 7.1 Hz, 3H).

13C NMR (151 MHz, Chloroform-d) § 175.9 , 158.3 , 139.6 , 139.1 , 136.3 , 132.3 , 131.2, 129.0,

128.7,128.3,127.7,127.3,127.2,125.7,1254,113.2,71.9,61.5,55.2,53.4,354, 14.0.

HRMS (ESI) Calculated for C27Ha04 ((M]+Na*) = 437.1723, Found 437.1723.
IR (neat) 3501, 2931, 1702, 1611, 1511, 1446, 1247, 1111, 1035, 833, 771, 703, 553 cm’.
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6.2 Experimental procedure for the synthesis of C2

B1
98% ee
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To a solution of B1 (41.2 mg, 0.1 mmol, 98% ee) in THF (2 mL) was added vinyl magnesium bromide
(0.15 mmol, 1.5 equiv) slowly, and the reaction was then stirred at room temperature. After the reaction
was complete (monitored by TLC), the reaction was quenched with saturated aqueous NaHCOs3, and
extracted with dichloromethane. The organic layers were combined and dried over Na,SOs, filtered and
concentrated by rotary evaporation. Then the residue was purified by silica gel column chromatography
(petroleum ether /ethyl acetate = 8/1) to afford product C2 (3965 mg, 90% yield, 98% ece, >20:1 dr).
The absolute configuration of C2 was determined by NOESY NMR spectra.

OMe

Result: colorless oil, 90% yield, 98% ee, >19:1 dr; [a]** = -338.5 (¢ = 0.79 in CHxCl, A = 589 nm);
SFC (Daicel chiralcel OZ-3, CO»/MeOH = 95/5, flow rate = 1.5 mL/min, A =254 nm), t; = 7.09 min, t,
= 8.63 min.

'H NMR (600 MHz, Chloroform-d) § 7.75 (d, J = 7.6 Hz, 1H), 7.43 — 7.36 (m, 6H), 7.23 (t,J= 7.7 Hz,
1H), 7.11 (d, J = 7.8 Hz, 1H), 7.00 (d, J = 8.6 Hz, 2H), 6.82 (d, J = 8.6 Hz, 2H), 6.41 (dd, J = 17.0,
10.5 Hz, 1H), 6.04 (s, 1H), 5.46 (d, J=17.0 Hz, 1H), 5.02 (d, /= 10.5 Hz, 1H), 4.43 (s, 1H), 4.15(q, J
= 7.1 Hz, 2H), 3.81 (s, 3H), 3.45 (d, J = 13.3 Hz, 1H), 2.85 (d, /= 13.4 Hz, 1H), 1.17 (t, J= 7.2 Hz,
3H).

13C NMR (151 MHz, Chloroform-d) & 175.2 , 158.4 , 139.7 , 138.3, 138.2, 131.8, 131.0, 129.1 ,
1289, 128.5, 128.4,128.0, 127.7,127.2 , 126.0 , 124.7 , 113.5 ,113.3,78.0, 61.5,57.0,55.2,
37.7,14.1.

HRMS (ESI) Calculated for Co9H2304 ([M]+Na*) = 463.1880, Found 463.1881.

IR (neat) 2984, 2361, 1699, 1611, 1511, 1445, 1249, 1179, 1038, 922, 838, 761, 702 cm’".
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6.3 Experimental procedure for the synthesis of C3

m-CPBA
DCM, 20 °C

B1 77% yield, 97% ee
98% ee >20:1 dr

To a solution of B1 (41.2 mg, 0.1 mmol, 98% ee) in DCM (1 mL) was added m-CPBA (0.20 mmol, 2.0
equiv) slowly, and the reaction was then stirred at 20 °C. After the reaction was complete (monitored by
TLC), the reaction was quenched with aqueous K,COs, and extracted with dichloromethane. The
organic layers were combined and dried over NaxSOs, filtered and concentrated by rotary evaporation.
Then the residue was purified by silica gel column chromatography (petroleum ether /ethyl acetate =
8/1) to afford product C3 (32.9 mg, 77% yield, 97% ee, >20:1 dr). The absolute configuration of C3
was determined by NOESY NMR spectra.

o /©/0Me
@i:rcoza
1H

Y0
Ph
Result: colorless oil, 77% yield, 97% ee, >19:1 dr; [a]**°® = -48.8 (¢ = 0.66 in CH2Cly, A = 589 nm);
SFC (Daicel chiralcel OZ-3, CO/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), t; = 5.45 min,
t, = 8.33 min.

'"H NMR (600 MHz, Chloroform-d) & 8.02 — 7.91 (m, 1H), 7.54 (s, 2H), 7.45 — 7.38 (m, 5H), 7.22 (d, J
= 8.6 Hz, 2H), 7.08 — 7.05 (m, 1H), 6.81 (d, /= 8.6 Hz, 2H), 4.11 (m, 2H), 3.98 (d, /= 14.1 Hz, 1H),
3.86 (s, 1H), 3.76 (s, 3H), 3.23 (d, /= 14.1 Hz, 1H), 1.14 (t, J = 7.2 Hz, 3H).

13C NMR (151 MHz, Chloroform-d) & 190.6 , 167.7 , 158.6 , 141.0 , 136.3 , 133.2, 131.5 , 131.3,
129.9,129.0,128.6,128.4,127.9,127.6,113.9,62.1,62.1 ,61.4,60.2 ,55.1,36.9, 14.0.

HRMS (ESI) Calculated for Co7H240s ([M]+Na*) = 451.1516, Found 451.1520.

IR (neat) 2983, 1736, 1609, 1512, 1460, 1250, 1109, 1033, 917, 855, 762, 571, 526 cm™.
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Retention Area % Area
Time
1 5.446 93820 1.23
2 8.334 7541601 98.77

7. Kinetic Studies

Procedure of react IR experiment for kinetic studies of Al and Li-RaPr2/Co(BF.),-6H,O catalyst.
Kinetic analysis was performed using in situ attenuated total reflectance Fouriertransform infrared
(ATR FTIR) spectroscopy to track the consumption of the reactant A1l under synthetically relevant
conditions. A Mettler Toledo SW License iC IR 701L instrument was treated as main experiment
equipment. All the kinetic experiments on each plot were performed using a single batch of reagents.

OMe
K©/ L3-RaPr; (10 mol%)

o) Co(BF4)26H,0 (10mol%)
OO CO,Et 30 °C; 1,1,2,2-TCE (0.1 M)
Ph
A1 B1

First, the infrared absorption spectra of each reactant A1 and product B1 in 1,1,2,2-TCE were collected.
The following figure shows the absorption of each participant minus the absorption of solvent. Peak at
1359 ¢cm™! was identified as the characteristic absorption of substrate Al. Then Ls-RaPr: and
Co(BF4)2-6H,0 were added to the test tube and dissolved in 1,1,2,2-TCE (3.0 mL), the mixture was
stirred at 35 °C for 60 min. Finally, A1 (dissolved in 1,1,2,2-TCE (2.0 mL)) was added to the test tube.
The reaction mixture was allowed to stir at 30 °C. Reaction progression was monitored by the
decreasing absorbance of Al at 1359 cm ™.

Spectra Set 1 20231124 — Al
l — Bl

12500 0.1

10000

1359 cm™ \
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2500

3000 2500 2000 1500 1000
Wavenumber (cm-1)

Figure S1. Absorption spectra of Al and B1 in 1,1,2,2-TCE
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7.1 Dependence of the reaction rate on concentration of L3-RaPr2/Co(BF4)2:6H20 catalyst.

OMe

L3-RaPr;, (10 mol%)
(o) Co(BF 4)26H50 (10 mol%)

! E CO,Et 30 °C; 1,1,2,2-TCE (5.0 ml)

Ph
A2 0.5 mmol

2

OMe | L3-RaPry/Co(BF 4)56H,0

0.0250 mmol
0.0500 mmol
0.0625 mmol
0.0750 mmol

Kinetic profiles of different initial concentration of L3-RaPr2/Co(BF4),-6H>O (from 0.005 M to 0.015
M), The plot of kobs vs L3-RaPr2/Co(BF4),-6H,O displayed a liner relationship, which indicates a
first-order kinetic dependence in L3-RaPr2/Co(BF4),-6H,0.
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Figure S2. Dependence of the reaction rate on concentration of L3-RaPr2/Co(BF),-6H>O catalyst

7.2 Dependence of the reaction rate on concentration of Al.

OMe

L3-RaPr,/Co(BF4),6H,0
0 (1:1, 0.05 mmol)

l O CO,Et 30 °C; 1,1,2,2-TCE (5.0 ml)

Ph
A1

B1

Substrate A1
0.4 mmol
0.5 mmol
0.6 mmol
0.7 mmol

Kinetic profiles of different initial concentration of A1 (from 0.08 M to 0.14 M), The plot of kobs vs Al
displayed a liner relationship, which indicates a first-order kinetic dependence in Al.
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Figure S3. Dependence of the reaction rate on concentration of substrate Al
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8. Unsuccessful Substrates

OMe
O 0} (0] (0] O
Ph Ph Ph
90°C,24h 90°C,24h 90 °C, 24 h 90°C,24h 90 °C, 24 h
No Reaction No Reaction No Reaction No Reaction No Reaction
K©/0Me K©/0Me OMe K©/0Me OMe
O (0] O (0]

CONHPh

.
32

O O CH,OCH;

CO,Et CO,Et

8
80

CO,Me
60 °C, 24 h 90°C, 24 h 90°C,24h 0°C,24h 20°C,24h
Can'tisolate No Reaction No Reaction 75% yield, 0% ee 43% yield, 58% ee

OMe

q

CO,Et CO,Et

25
gm

OMe

ﬁ pm

COzEt O O O CO,Et
N

CO,Et

-,

-30°C, 24 h
Decomposition

90 °C, 24 h
No Reaction

90°C, 24 h
No Reaction

70°C,24h
No Reaction

70°C,24 h
No Reaction

9. X-ray Crystal Structures of Product B10 and Co(BF);:6H,0O/L3-RaPr, Complex

The structure of product B10 was determined by X-ray chromatography analysis. A single crystal of
B10 was obtained by recrystallization in dichloromethane and petroleum ether at 0 °C. The crystal data
and further details are listed in Table S7. CCDC 2283651 contains the supplementary crystallographic
data for this paper. These data are provided free of charge by The Cambridge Crystallographic Data
Centre.

The colourless crystal in block-shape, with approximate dimensions of 0.224 x 0.336 x 0.495 mm?,
was selected and mounted for the single-crystal X-ray diffraction. The data set was collected by Bruker
D8 Venture Photon II diffractometer at 173(2)K equipped with micro-focus Cu radiation source (K, =
1.54178A). Applied with face-indexed numerical absorption correction, the structure solution was
solved and refinement was processed by SHELXTL (version 6.14) and OLEX 2.3 program package®®©
d. The structure was analyzed by ADDSYM routine implemented in PLATON suite and no higher
symmetry was suggested®.
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Table S7. Crystallographic Data for C,1H204 (B10).

Formula C21H2004
Formula mass (amu) 446.52
Space group P212121
a(A) 8.5423 (2)
b (A) 12.3659 (2)
c(A) 16.7686 (3)
o (deg) 90

/3 (deg) 90

y (deg) 90

V(A% 1771.32 (6)
VA 4

2 (A) 1.54178

T (K) 173K
Pealed (g cm‘3) 1.261

4 (mm™) 0.704
Transmission factors 0.790, 0.928
260 max (deg) 68.281

No. of unique data, including F,*> <0 3236

No. of unique data, with F,> > 20(F,?) 3169

No. of variables 229

R(F) for Fy?> > 20(F?) 0.0267
RW(F2)? 0.0705
Goodness of fit 1.030

“R(F) = 2|Fo| = |Fe|| / 2| Fol.
b Ru(F2) = [SW(F? — F2)? | SwFEHY2 wt = [6X(Fo2) + (Ap)? + Bp], where p = [max(F.2,0) + 2F2] /
3.

The structure of Co(BF4),-6H,O/L3-RaPr2 was obtained from its solution in tetrahydrofuran and
petroleum ether. The crystal data and further details are listed in Table S8. CCDC 2334140 contains the
supplementary crystallographic data for this paper. These data are provided free of charge by The
Cambridge Crystallographic Data Centre.

The pink crystal in block-shape, with approximate dimensions of 0.406 x 0.758 x 0.792 mm?, was
selected and mounted for the single-crystal X-ray diffraction. The data set was collected by Bruker D8
Venture Photon II diffractometer at 173(2)K equipped with micro-focus Mo radiation source (Ko =
0.71073A). Applied with face-indexed numerical absorption correction, the structure solution was
solved and refinement was processed by SHELXTL (version 6.14) and OLEX 2.3 program package®®®
d. The value observed herein is indicative of racemic twinning and was accommodated during the
refinement (using the SHELXL TWIN instruction). In this case, the relatively large standard
uncertainty indicates that the structural data alone should not be used to confirm absolute
stereochemistry, but should be used in conjunction with the established stereochemistry of the
precursor compound. The structure was analyzed by ADDSYM routine implemented in PLATON suite
and no higher symmetry was suggested®.

32



-33Y

- (60124)

™ PLATON-Feb 20 8:35:14 2024

Table S8. Crystallographic Data for CssHgsB2CoFgN4O7.

Formula

Formula mass (amu)
Space group

a(A)

b (A)

c(A)

o (deg)

B (deg)

y (deg)

V(A%

VA

2 (A)

T (K)

Pealed (g cm™)

w4 (mm)

Transmission factors
26 max (deg)

No. of unique data, including F,> <0
No. of unique data, with F,?> > 2 6(F,?)
No. of variables

R(F) for Fo?> > 20(F?) ¢
Rw( FOZ) b

Goodness of fit

CssHgsB2CoFsN4O7
1149.84
P21
12.6042 (2)
16.7477 (2)
13.9724 (3)
90

90.008 (1)
90

2949.45 (13)
2

0.71073

173 K

1.295

0.368
0.662,0.745
25.376
10767

9937

741

0.0453
0.1184
1.035

“R(F) = 2|\Fo| = [Fel[ / 2IFo.

b Ru(F2) = [YIW(Es? — F2)?] ) SWELA2 w = [A(Fo?) + (Ap)? + Bp), where p = [max(Fo2,0) + 2F.2] /

3.
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4Dolomanov, O.V., Bourhis, L.J., Gildea, R.J., Howard, J. A. K., Puschmann, H. J. Appl. Cryst. 2009,

42,339-341.

¢Spek, A. L. J. Appl. Cryst. 2003, 36, 7-13.
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10. Spectral Characterization Data for the Products

Ethyl (S)-2-(4-methoxybenzyl)-1-0x0-4-phenyl-1,2-dihydronaphthalene-2-carboxylate (B1)

o /O/OMe
L s

Ph
Result: colorless oil, 80% yield, 98% ee; [a]?® =-72.9 (¢ = 1.12 in CH,CL, A = 589 nm); SFC (Daicel
chiralcel OZ-3, CO»/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), t; =6.03 min, t; = 7.15 min.

TH NMR (400 MHz, Chloroform-d) 8 8.07 (d, J = 7.7 Hz, 1H), 7.41 (m, 4H), 7.32 (m, 1H), 7.25 — 7.20
(m, 2H), 7.04 (d, J = 8.6 Hz, 2H), 6.96 (d, J = 7.7 Hz, 1H), 6.63 (d, J = 8.6 Hz, 2H), 6.04 (s, 1H), 4.19
(q, J=17.1 Hz, 2H), 3.68 (s, 3H), 3.50 (dd, J = 89.2, 13.4 Hz, 2H), 1.21 (t, J = 7.1 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) & 196.6 , 169.9 , 158.3 , 138.8 , 1383 , 137.9, 1342, 131.3 ,
130.7,129.2, 1289, 128.4 , 128.1 , 127.8 , 127.2, 127.2, 126.7, 113.0 , 61.9 , 619, 55.1 , 41.8,
14.0 .

HRMS (ESI) Calculated for C7H2404 ((M]+Na®) = 435.1567, Found 435.1573.

IR (neat) 3746, 3060, 2981, 2328, 2054, 1988, 1738, 1641, 1593, 1443, 1364, 1254, 1217, 1179, 1036,
943, 896, 750, 576 cm.

T
12.00

1.00
2 0.50{ ~
000’\
0.00 1.‘00 2.‘00 3.(‘)0 4.‘00 5.(‘)0 6.60 7.l‘)0 8.60 9.(‘)0 10.‘00 11ﬁ00
Minutes
Retention Area % Area
Time
1 6.491 17607040 50.29
2 7.696 17407170 49.71
0.80
060 2
2 040
] ©
0.20 S
OOO*A’\L — —
0.00 1.60 2.‘00 3.60 4.‘00 5.60 6.60 7.60 8 ‘00 9 ‘00 10.00
Minutes
Retention Area % Area
Time
1 6.026 13041122 | 99.03
2 7.146 127971 0.97
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Methyl (S)-2-(4-methoxybenzyl)-1-0x0-4-phenyl-1,2-dihydronaphthalene-2-carboxylate (B2)

Result: colorless oil, 76% yield, 90% ee; [a]**7 =-80.9 (¢ = 0.77 in CH,CL, A = 589 nm); SFC (Daicel
chiralcel OZ-3, CO»/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), t; = 6.43 min, t, = 7.59 min.

'H NMR (400 MHz, Chloroform-d) & 8.07 (dd, J = 7.7, 1.6 Hz, 1H), 7.45 — 7.38 (m, 4H), 7.32 (td, J
7.5, 1.3 Hz, 1H), 7.26 — 7.20 (m, 2H), 7.03 (d, J = 8.7 Hz, 2H), 6.97 (d, J = 7.5 Hz, 1H), 6.63 (d, J
8.7 Hz, 2H), 6.04 (s, 1H), 3.72 (s, 3H), 3.68 (s, 3H), 3.51 (dd, J = 86.2, 13.4 Hz, 2H).

13C NMR (101 MHz, Chloroform-d) & 196.3 , 170.5 , 158.4 , 138.7 , 138.4, 137.9, 134.3 , 131.3 ,
130.6,129.2, 1289, 128.4, 1282, 127.8, 127.3, 127.1,126.8 , 113.0, 61.8 , 55.10, 53.0 , 42.0 .
HRMS (ESI) Calculated for CoH04 ([M]+Na*) = 421.1410, Found 421.1411.

IR (neat) 3746, 3059, 3031, 2952, 2055, 1986, 1742, 1641, 1592, 1442, 1355, 1179, 1035, 946, 894,
775, 637, 576 e

0.40
2 020 X
0.00 —
0,0‘“‘1.‘00‘“‘2.‘00‘“‘3}00“"4,‘(30““5v‘l)0““6,;.)0“"7}00““8,‘(}0““9v‘()0““10,00
Minutes
Retention Area % Area
Time
1 6.276 5860908 49.98
2 7.364 5866483 50.02
1,501
1.005 -
2 ]
0.501 g
0.00] b
0.00‘ C ‘1.‘00‘ C ‘2,‘00‘ C ‘3.‘00‘ C ‘4.‘00‘ C ‘5,‘00‘ C ‘6,‘00‘ C ‘7.‘00‘ C ‘8,‘00‘ C ‘9,‘00‘ C ‘10.00
Minutes
Retention Area % Area
Time
1 6.426 | 23920234 95.07
2 7.586 | 1240377 4.93
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Isopropyl (S)-2-(4-methoxybenzyl)-1-oxo0-4-phenyl-1,2-dihydronaphthalene-2-carboxylate (B3)

o /O/OMe
COziF’r

Ph

Result: colorless oil, 75% yield, 97% ee; [a]**7 =-36.9 (¢ = 0.71 in CH,Cl, A = 589 nm); SFC (Daicel
chiralcel OZ-3, CO»/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), t; = 5.20 min, t, = 6.18 min.

H NMR (400 MHz, Chloroform-d) & 8.06 (dd, J = 7.6, 1.5 Hz, 1H), 7.44 — 7.37 (m, 4H), 7.31 (td, J =
7.5,1.3 Hz, 1H), 7.22 (dd, J=7.7, 1.8 Hz, 2H), 7.04 (d, J = 8.6 Hz, 2H), 6.95 (d, J = 6.9 Hz, 1H), 6.63
(d, J = 8.7 Hz, 2H), 6.03 (s, 1H), 5.06 (hept, J = 6.2 Hz, 1H), 3.68 (s, 3H), 3.49 (dd, J = 92.0, 13.5 Hz,
2H), 1.18 (t, J = 5.9 Hz, 6H).
13C NMR (101 MHz, Chloroform-d) & 196.5 , 169.4 , 158.3 , 138.9 , 1383 , 137.9, 134.1, 131.3 ,
130.9, 129.3, 1289, 128.4 , 128.0 , 127.8 , 127.4 , 127.2, 126.7, 113.0, 69.5 , 62.1 , 55.1 , 41.5,

21.5,214.

HRMS (ESI) Calculated for CosH2604 ([M]+Na') = 449.1723, Found 449.1732.
IR (neat) 3746, 3060, 2982, 2835, 2055, 1736, 1641, 1443, 1374, 1276, 1179, 1035, 943, 864, 763, 637,

576 cm™.
0.60
0.40+ g %
* 0.20+
0.00
0.00 1‘00 2.‘00 ‘ 3.‘00 4.‘00 t 5.‘00 tT GBO 7‘00 T 8.‘00 9‘00
Minutes
Retention Area % Area
Time

1 5.239 10244030 | 50.05

2 6.463 10222367 | 49.95
2.005

<D( 1.005
0.0G‘ — . Y ’TL‘ — —
0.00 1 ‘00 2 bO 3.b0 4.00 5.‘00 6.b0 7 ‘00 8.‘00 9.00 10.00
Minutes
Retention Area % Area
Time
1 5.197 35879660 | 98.49
2 6.176 551938 1.51
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Benzyl (S)-2-(4-methoxybenzyl)-1-0x0-4-phenyl-1,2-dihydronaphthalene-2-carboxylate (B4)

o /O/OMe
COan

Ph
Result: colorless oil, 70% yield, 97% ee; [a]?*! = -9.3 (¢ = 0.78 in CHyCl,, A = 589 nm); SFC (Daicel
chiralcel OZ-3, CO»/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), t; = 13.30 min, t, = 16.52
min.

'"H NMR (400 MHz, Chloroform-d) & 8.08 (dd, J = 7.7, 1.6 Hz, 1H), 7.42 — 7.38 (m, 4H), 7.36 — 7.27
(m, 4H), 7.23 (m, 2H), 7.20 — 7.16 (m, 2H), 7.03 (d, J = 8.7 Hz, 2H), 6.96 (d, J = 7.5 Hz, 1H), 6.63 (d,
J=8.7Hz, 2H), 6.04 (s, 1H), 5.27 - 5.11 (d, 2H), 3.67 (d, /= 12.7 Hz, 4H), 3.41 (d, /= 13.5 Hz, 1H).
13C NMR (101 MHz, Chloroform-d) § 196.1 , 169.6 , 158.3 , 138.7 , 138.6 , 137.9, 135.6 , 134.3,
131.3,130.5,129.3,128.8,128.4,128.2,128.0, 127.8,127.5,127.3,127.2,126.8 ,113.1,67.2,
62.0,55.1,41.6.

HRMS (ESI) Calculated for C3:Hz604 ((M]+Na") = 497.1723, Found 497.1732.

IR (neat) 3746, 3062, 3006, 2835, 2349, 1990, 1742, 1676, 1512, 1443, 1276, 1178, 1035, 944, 832,
763, 659, 556 cm.

0.204 E S
2 0.10+ g
o.om—‘,w
0.00 ‘ ‘ ‘ 2.;.)0 ‘ ‘ ‘ 4.‘00 ‘ ‘ ‘ 8,;.)0 ‘ ‘ ‘ 8,;.)0 ‘ ‘ ‘ 10‘,00 ‘ ‘ ‘ 12‘,00 ‘ ‘ ‘ 14‘,00 ‘ ‘ ‘ 16‘,00 ‘ ‘ ‘ 18‘,00 ‘ ‘ ‘ 20.00
Minutes
Retention Area % Area
Time
1 13.729 8426386 49.99
2 16.790 8429148 50.01
Z.OOj
2 1.005 ” N
0.00;““““‘“““““““"‘l‘\_‘““““
0.00 2.60 4.‘00 6.‘00 8.60 10‘.00 12‘.00 14ﬁ00 16‘.00 18‘.00 20ﬁ00 22.00
Minutes
Retention Area % Area
Time
1 13.304 69681932 | 98.50
2 16.512 1063775 1.50
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Adamantan-1-yl (S)-2-(4-methoxybenzyl)-1-0x0-4-phenyl-1,2-dihydronaphthalene-2-carboxylate
(BS)

Result: White solid, Mp: 66-68 °C, 70% yield, 99% ee; [a.]**7 = 58.4 (¢ = 0.83 in CH,Cl,, A = 589
nm); SFC (Daicel chiralcel OZ-3, CO»/MeOH = 80/20, flow rate = 1.5 mL/min, A = 254 nm), t; = 7.11
min, t; = 13.34 min.

H NMR (400 MHz, Chloroform-d) & 8.06 (dd, J = 7.7, 1.6 Hz, 1H), 7.44 — 7.35 (m, 4H), 7.31 (td, J =
7.5, 1.3 Hz, 1H), 7.22 (dd, J=7.7, 1.8 Hz, 2H), 7.04 (d, J = 8.5 Hz, 2H), 6.95 (d, J = 9.1 Hz, 1H), 6.64
(d, J = 8.6 Hz, 2H), 6.04 (s, 1H), 3.68 (s, 3H), 3.47 (dd, J = 115.7, 13.6 Hz, 2H), 2.12 (s, 3H), 2.01 (d, J
=2.8 Hz, 6H), 1.61 (s, 6H).

13C NMR (101 MHz, Chloroform-d) & 196.6 , 168.2 , 158.2 , 139.1 , 138.0 , 137.9, 134.0 , 131.4 ,
131.2,129.4 , 1289, 128.4 , 127.9 , 127.8 , 127.7 , 127.1 , 126.6 , 113.0 , 82.4 , 62.9, 55.1 , 41.0
36.0,30.8..

HRMS (ESI) Calculated for C3sH3404 ([M]+Na*) = 541.2349, Found 541.2361.

IR (neat) 3746, 3059, 2911, 2835, 2349, 2055, 1989, 1733, 1641, 1593, 1443, 1276, 1179, 1038, 964,
890, 763, 638, 556 cm'.

0.10+ % g
3 0.05+ /\
0.004—— s
0.00 ‘ ‘ ‘ 2.‘00 ‘ ‘ ‘ 4.‘00 ‘ ‘ ‘ BY‘OO ‘ ‘ ‘ &‘00 ‘ ‘ ‘ 10‘,00 ‘ ‘ ‘ 12‘,00 ‘ ‘ ‘ 14‘,00 ‘ ‘ ‘ 16‘,00 ‘ ‘ ‘ 18‘,00 ‘ ‘ ‘ 20.00
Minutes
Retention Area % Area
Time
1 7.309 2683357 50.07
2 13.620 2676195 4993
1.50j
1.00%
: 0.505 %
o.oc: “1
0.00 ‘ ‘ ‘ 2.‘00 ‘ ‘ ‘ 4.‘00 ‘ ‘ ‘ 6.‘00 ‘ ‘ ‘ 8.‘00 ‘ ‘ ‘ 10‘.00 ‘ ‘ ‘ 12‘.00 ‘ ‘ ‘ 14‘.00 ‘ ‘ ‘ 16‘.00 ‘ ‘ ‘ 18‘.00 ‘ ‘ ‘ 20.00
Minutes
Retention Area % Area
Time
1 7.113 28792928 | 99.40
2 13.337 174067 0.60
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Diethyl (S)-(2-(4-methoxybenzyl)-1-ox0-4-phenyl-1,2-dihydronaphthalen-2-yl)phosphonate (B6)

o /O/OMe
PO(OEt)z

Ph

Result: colorless oil, 62% yield, 99% ee; [a]**° = 101.0 (¢ = 0.60 in CH,Cl,, A = 589 nm); SFC (Daicel
chiralcel OZ-3, CO»/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), t, = 16.64 min.

'H NMR (400 MHz, Chloroform-d) & 8.10 (dd, J = 6.7 Hz, 1H), 7.44 — 7.37 (m, 4H), 7.35 — 7.30 (m,
1H), 7.19 (d, J = 5.8 Hz, 2H), 7.04 (m, 3H), 6.65 (d, J = 8.6 Hz, 2H), 6.24 (d, J = 5.4 Hz, 1H), 422 —
3.99 (m, 5H), 3.69 (s, 3H), 3.28 (dd, J=13.5, 9.0 Hz, 1H), 1.32 (t, J= 7.1 Hz, 3H), 1.09 (t, J = 7.0 Hz,
3H).

13C NMR (101 MHz, Chloroform-d) & 195.3 , 1952, 158.2, 139.0, 138.9, 138.0, 137.9 , 134.1 ,
130.9,130.2,123.0,129.8,128.9,128.9,128.6,128.4,128.0,127.7,127.2,126.6,113.3,64.1,
64.0,63.8,63.7,60.3,59.1,55.1,383,383,164,164,16.3,16.2.

31p NMR (162 MHz, Chloroform-d) 6 18.56 .

HRMS (ESI) Calculated for CosH290sP ([M]+Na*) = 499.1645, Found 499.1644.

IR (neat) 3747, 3469, 3060, 2835, 2349, 1988, 1640, 1592, 1443, 1357, 1275, 1179, 966, 880, 777, 659,
583 cm’.

9.25

13.213

5 A

L — L — T T L — T T T T T T T T T T T T T T T T
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00

Minutes
Retention Area % Area
Time
1 9.259 4564978 49.99
2 13.213 4566484 50.01
0.405 g
= 0.205
o.oo;——tf
0.00 ‘ ‘ ‘ 2.‘00 ‘ ‘ ‘ 4.‘00 ‘ ‘ ‘ 6.‘00 ‘ ‘ ‘ 8.‘00 ‘ ‘ ‘ 10‘.00 ‘ ‘ ‘ 12‘.00 ‘ ‘ ‘ 14‘.00 ‘ ‘ ‘ 16‘.00 ‘ ‘ ‘ 18‘.00 ‘ ‘ ‘ 20.00
Minutes
Retention Area % Area

Time
1 12.633 20368533 | 100.00
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(R)-2-acetyl-2-(4-methoxybenzyl)-4-phenylnaphthalen-1(2H)-one (B7)

o /O/OMe
COCH3

Ph

Result: colorless oil, 63% yield, 97% ee; [0]**7 = 102.8 (¢ = 0.39 in CH,Cl,, A = 589 nm); SFC (Daicel
chiralcel 1G-3, CO»/MeOH = 80/20, flow rate = 1.5 mL/min, A = 254 nm), t; = 7.42 min, t, = 7.92 min.

'H NMR (400 MHz, Chloroform-d) & 8.09 (dd, J = 7.7, 1.5 Hz, 1H), 7.46 — 7.40 (m, 4H), 7.35 (m, 1H),
7.24 —7.19 (m, 2H), 7.01 (m, 1H), 6.97 (m, 2H), 6.61 (d, J = 8.7 Hz, 2H), 5.96 (s, 1H), 3.67 (s, 3H),
3.44 (dd, J = 100.6, 13.6 Hz, 2H), 2.12 (s, 3H).

13C NMR (101 MHz, Chloroform-d) § 201.2 , 197.71 , 158.2 , 139.6 , 138.6, 138.1 , 134.4, 131.0,
130.9,129.6, 128.8, 128.5, 128.4, 128.0, 127.7, 127.2,127.1 , 113.0, 69.7, 55.1 ,41.3 ,27.9 .
HRMS (ESI) Calculated for CaH2,03 ([M]+Na*) = 405.1461, Found 405.1465.

IR (neat) 3746, 3005, 2835, 2349, 2054, 1988, 1723, 1666, 1592, 1443, 1279, 1176, 1034, 941, 885,
763, 659, 563 cm'.

080

0.60

20‘405
o‘zoé
0‘00:"H"‘H"H"‘H""H"""""‘HH‘HH‘HH‘HH‘HH
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00
Minutes
Retention Area % Area
Time
1 7.179 8532379 49.88
2 7.701 8574083 50.12
o.soé
o.eoé
<D‘0.405
o.zoé g
°‘°°:"H"‘H"H"‘H""H""""‘W‘J’l“\\"\w””_”w””‘””
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00
Minutes
Retention Area % Area
Time
1 7.418 167204 1.54

2 7916 10679816 = 98.46
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Ethyl (S)-2-(4-methoxybenzyl)-1-0x0-3,4-diphenyl-1,2-dihydronaphthalene-2-carboxylate (B8)

o /O/OMe
so
Ph

Ph
Result: colorless oil, 70% yield, 99% ee; [a.]**> = 31.8 (¢ = 0.59 in CH,Clp, A = 589 nm); SFC (Daicel
chiralcel OZ-3, CO»/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), t; = 9.00 min, t; = 12.18
min.

'H NMR (400 MHz, Chloroform-d) § 7.9%¢ 1H), 6.57 (d, J= 8.7 Hz, 2H), 4.13 — 3.99 (m, 2H), 3.74 (d,
J=14.3 Hz, 1H), 3.65 (s, 3H), 3.48 (d, /= 14.2 Hz, 1H), 1.12 (t, J= 7.1 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) § 197.6 , 170.00 , 158.3 , 139.7 , 139.3 , 137.9, 137.5 , 134.2,
131.0,130.6,130.3, 123.0, 128.9, 1279, 127.9,127.8 ,127.5,127.5,127.1,127.0,126.9, 126.6 ,
112.9,66.2,61.7,55.1,41.3,138.

HRMS (ESI) Calculated for C33H2304 ([M]+Na*) = 511.1880, Found 511.1888.

IR (neat) 3747, 3005, 2988, 2349, 1987, 1744, 1675, 1513, 1442, 1275, 1179, 1035, 923, 844, 763, 660,
574 cm’.

044&:
2 020] g
0.004—-
0.00 L ‘ 2.60 ‘ ‘ ‘ 4.60 ‘ ‘ ‘ 6.60 ‘ ‘ ‘ 8.60 ‘ ‘ ‘ 10.‘00 ‘ ‘ ‘ 12‘.00 ‘ ‘ ‘ 14.‘00 ‘ L 16‘.00 ‘ ‘ ‘ 18.‘00 ‘ ‘ ‘ 20.00
Minutes
Retention Area % Area
Time

1 9.030 12757189 | 50.25

2 12.297 12627732 | 49.75
0.80
0.60] =

2 0.40 ©
020 g
0.00— }
0.00 ‘ ‘ ‘ 2,‘00 ‘ ‘ ‘ 4,60 ‘ ‘ ‘ 6.50 ‘ ‘ ‘ 8.‘00 ‘ ‘ ‘ 10ﬁ00 ‘ ‘ ‘ 12ﬁ00 ‘ ‘ ‘ 14‘.00 ‘ ‘ ‘ 16.‘00 ‘ ‘ ‘ 18ﬁ00 ‘ ‘ ‘ 20.00
Minutes
Retention Area % Area
Time
1 9.002 91683 0.33
2 12.179 27333223 | 99.67
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Diethyl (S)-2-(4-methoxybenzyl)-1-oxo-4-phenyl-1,2-dihydronaphthalene-2,3-dicarboxylate (B9)

o /O/OMe
o
CO,Et

Ph
Result: colorless oil, 95% yield, 98% ee; [a]**® = -134.1 (¢ = 1.01 in CH2Clp, A = 589 nm); SFC
(Daicel chiralcel OZ-3, COo/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), t; = 9.45 min, t, =
14.97 min.

TH NMR (400 MHz, Chloroform-d) 5 8.04 — 7.93 (dd, 1H), 7.39 (m, 3H), 7.33 — 7.27 (m, 2H), 7.15 —
7.10 (m, 1H), 7.07 (m, 1H), 6.95 (d, J = 8.6 Hz, 2H), 6.63 — 6.58 (dd, 1H), 6.52 (d, J = 8.6 Hz, 2H),
431 - 4.16 (m, 2H), 3.91 (q, J = 7.5, 1.0 Hz, 2H), 3.75 (d, J = 13.6 Hz, 1H), 3.62 (s, 4H), 1.22 (1, J =
7.1 Hz, 3H), 0.86 (t, J = 7.1 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) 8 195.9 , 169.3 , 166.6 , 158.3 , 142.7 , 138.0 , 137.7 , 1343 ,
131.4,130.8,129.4,129.3,128.8, 128.7, 128.6, 128.2, 128.0, 127.7, 126.6 , 126.6, 112.7, 63.8,
61.8,60.8,55.1,42.8,13.9,13.4.

HRMS (ESI) Calculated for C3oHasOs ([M]+Na*) = 507.1778, Found 507.1783.

IR (neat) 3747, 3062, 2982, 2836, 1986, 1723, 1612, 1591, 1443, 1367, 1275, 1179, 1073, 929, 864,
764, 660, 599 cm.

0.4&:
2 020] R
] i
0.0G—V_
0.00 Y 2.60 o 4.60 o 6.60 Y 8.60 b ‘10ﬁ00‘ ‘ ‘12.‘00‘ ‘ ‘14.‘00‘ ‘ ‘16.‘00‘ ‘ ‘18.‘00‘ ‘ ‘20.00
Minutes
Retention Area % Area
Time
1 9.438 13033672 | 49.95
2 14.729 13057527 | 50.05
0.205
2 0.105 S
0.00{‘—{‘/ ‘\L_
0.00 ‘ ‘ ‘ 2.b0 ‘ ‘ ‘ 4.b0 ‘ ‘ ‘ 6.b0 ‘ ‘ ‘ 8.b0 ‘ ‘ ‘ 10‘.00 ‘ ‘ ‘ 12‘.00 ‘ ‘ ‘ 14‘.00 ‘ ‘ ‘ 16‘.00 ‘ ‘ ‘ 18‘.00 ‘ ‘ ‘ 20.00
Minutes
Retention Area % Area
Time
1 9.445 6106876 99.00
2 14.967 61766 1.00
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Ethyl (S)-2-(4-methoxybenzyl)-1-0x0-1,2-dihydronaphthalene-2-carboxylate (B10)

o /O/OMe
COzEt

H
Result: White solid, Mp: 101-103 °C, 66% yield, 98% ee; [a]*** = -168.8 (¢ = 0.46 in CH,Cl,, . = 589
nm); SFC (Daicel chiralcel OZ-3, CO»/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), t; = 4.78
min, t; = 5.48 min.

'H NMR (400 MHz, Chloroform-d) § 7.99 (d, J = 8.1 Hz, 1H), 7.48 (td, J = 7.5, 1.4 Hz, 1H), 7.31 (td,
J=17.6,1.2Hz, 1H), 7.11 (d,J="7.5 Hz, 1H), 7.01 (d, J= 8.6 Hz, 2H), 6.61 (d, /= 8.4 Hz, 3H), 6.13 (d,
J=9.8 Hz, 1H), 4.18 — 4.12 (m, 2H), 3.67 (s, 3H), 3.45 (dd, /= 87.0, 13.5 Hz, 2H), 1.16 (t, /= 7.1 Hz,
3H).

13C NMR (101 MHz, Chloroform-d) & 196.3 , 169.8 , 158.3 , 137.5, 134.6 , 132.0, 131.2, 129.0,
128.3,127.6,127.3,126.9, 126.8,113.1,62.0,61.9,55.0,41.3,13.9.

HRMS (ESI) Calculated for C21H2004 ([M]+Na*) = 359.1254, Found 359.1256.

IR (neat) 3747, 3034, 2983, 2835, 2349, 1994, 1737, 1642, 1595, 1453, 1365, 1179, 925, 893, 794, 696,
583 cm’.

0.80
o.emf =
2 040] <
0.2&3
O-Oféfﬁ_”“HH‘HH_HWHH_‘H‘HH‘HH‘HH
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
Mnutes
Retention Area % Area
Time
1 4.889 9957719 50.06
2 5.579 9932479 49.94
0.80
o.eoé N
2 0.405
0.205 §.
°-°°5f"f’7—‘f‘HH_H‘_‘H_%‘_H‘_H‘_‘H_‘H
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
Minutes
Retention Area % Area
Time
1 4.782 9906996 98.86
2 5.484 114608 1.14
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Ethyl (S)-4-chloro-2-(4-methoxybenzyl)-1-0x0-1,2-dihydronaphthalene-2-carboxylate (B11)

0]

Cl

/®/0M9

CO,Et

Result: colorless oil, 58% yield, 94% ee; [a]**® = -105.0 (¢ = 0.42 in CH2Clp, A = 589 nm); SFC
(Daicel chiralcel OZ-3, COo/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), t; = 3.60 min, t, =

4.23 min.

'H NMR (400 MHz, Chloroform-d) & 8.00 (dd, J = 7.8, 1.3 Hz, 1H), 7.64 — 7.57 (m, 2H), 7.40 (td, J =
7.9, 7.0, 1.6 Hz, 1H), 6.99 (d, J = 8.7 Hz, 2H), 6.63 (d, J = 8.7 Hz, 2H), 6.32 (s, 1H), 4.17 (qd, J= 7.1,
4.8 Hz, 2H), 3.67 (s, 3H), 3.55 — 3.33 (m, 2H), 1.18 (t, /= 7.1 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) & 194.4 , 168.8 , 158.4 , 134.9, 134.7 , 131.2, 129.9 , 129.5 ,
129.3,128.9, 127.2,126.6, 125.5,113.3,63.3,62.3,55.1 ,41.8, 139 .

HRMS (ESI) Calculated for Co1H;sC104 ([M]+Na*) = 393.0864, Found 393.0865.

IR (neat) 3746, 2985, 2836, 2349, 2055, 1987, 1742, 1632, 1593, 1464, 1276, 1179, 964, 895, 764, 695,

590 cm™.
0.605 K9
S 0.40] “ §
0.20]
00— A
0.0‘ C ‘0.150‘ C ‘1.})0‘ C ‘1.‘50‘ C ‘2.‘00‘ C ‘2.‘50‘ ‘ 360 3.50 C 4.60 4‘50 5.00
Minutes
Retention Area % Area
Time

1 3.666 5932833 50.05

2 4.352 5920802 49.95
1.005 §

2
0.50j %
0.00] — /T\
0.00 0.50 1.‘00 1‘50 t 260 ‘ ‘2.‘50‘ ‘ 360 3.50 ‘ ‘4.‘00‘ t ‘4‘50 5.00
Minutes
Retention Area % Area
Time
1 3.598 14705583 | 97.25
2 4.282 416097 2.75
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Ethyl (S)-4-bromo-2-(4-methoxybenzyl)-1-0x0-1,2-dihydronaphthalene-2-carboxylate (B12)

o /O/OMe
COzEt

Br
Result: colorless oil, 57% yield, 95% ee; [a]?*® =-75.3 (¢ = 0.55 in CH,Cl, A = 589 nm); SFC (Daicel
chiralcel OZ-3, CO»/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), t; = 4.28 min, t, = 5.08 min.

TH NMR (400 MHz, Chloroform-d) & 7.98 (d, J = 7.4 Hz, 1H), 7.60 — 7.52 (m, 2H), 7.38 (td, J = 8.3,
6.4,2.3 Hz, 1H), 6.99 (d, J = 8.6 Hz, 2H), 6.63 (d, J = 8.5 Hz, 2H), 6.58 (s, 1H), 4.21 — 4.14 (m, 2H),
3.67 (s, 3H), 3.53 — 3.33 (m, 2H), 1.19 (t, /= 7.1 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) 8 194.5 , 168.5 , 158.5 , 135.6 , 134.8 , 133.2, 1312, 129.6 ,
129.4, 1283, 127.1, 126.5,120.7, 1133, 64.5 ,62.3, 55.1 ,41.7, 139 .

HRMS (ESI) Calculated for Co1H1o™BrO4 ([M]+Na*) = 437.0359, Found 437.0352.

HRMS (ESI) Calculated for CoiH 68" BrO4 ([M]+Na*) = 439.0338, Found 437.0345.

IR (neat) 3746, 2988, 2935, 2835, 2343, 1988, 1741, 1590, 1450, 1365, 1276, 1180, 1095, 914, 886,
792, 659 e,

1.00j
2 0.505 " g
O.OGA““““““““““““““““““““
0.00 1.60 2.60 3.60 4.60 5.60 6.60 7.60 8.60 9.60 10.00
Minutes
Retention Area % Area
Time
1 4.390 12431356 | 49.99
2 5.206 12434558 | 50.01
1.004
o.soé
S o.eoé
< ]
0.40 -
o.zoé §
o.oof m’*\
0.0‘ t ‘1.‘00‘ t ‘2.‘00‘ t ‘3.‘00‘ t ‘4.‘00‘ t ‘5.‘00‘ t ‘6.‘00‘ t ‘7.‘00‘ t ‘8.‘00‘ t ‘9.‘00‘ t ‘10.00
Minutes
Retention Area % Area
Time
1 4.278 11908929 | 97.65
2 5.081 286085 2.35
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Ethyl (S)-2-(4-methoxybenzyl)-4-(4-methoxyphenyl)-1-oxo-1,2-dihydronaphthalene-2-
carboxylate (B13)

OMe

Result: colorless oil, 69% yield, 99% ee; [a]?*3 =-37.0 (¢ = 0.72 in CH,CL, A = 589 nm); SFC (Daicel
chiralcel OZ-3, CO»/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), t; = 8.35 min, t, = 9.83 min.

IH NMR (400 MHz, Chloroform-d) & 8.05 (dd, J = 7.7, 1.5 Hz, 1H), 7.40 (td, J = 7.6, 1.5 Hz, 1H),
7.31 (td, J=7.5,1.2 Hz, 1H), 7.16 (d, J = 8.7 Hz, 2H), 7.01 (m, 3H), 6.95 (d, /= 8.7 Hz, 2H), 6.62 (d,
J = 8.7 Hz, 2H), 6.00 (s, 1H), 4.18 (q, J = 7.1 Hz, 2H), 3.86 (s, 3H), 3.68 (s, 3H), 3.49 (dd, J = 85.3,
13.4 Hz, 2H), 1.20 (t, /= 7.1 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) & 196.5 , 170.0 , 159.2 , 158.3 ,158.2, 137.8 , 134.2 , 1313,
131.1, 130.5,130.0, 129.3 , 128.0, 127.3 , 127.2, 126.7 ,113.8 ,113.0, 62.0, 61.9 ,55.3,55.1,
41.8,14.0.

HRMS (ESI) Calculated for CasHaOs ([M]+Na®) = 465.1672, Found 465.1682.

IR (neat) 3746, 2989, 2836, 2054, 1987, 1738, 1676, 1641, 1592, 1389, 1276, 1034, 943, 897, 763, 659,
566 cm’.

_ os0] = 2
2 0507
O'OGA\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
0.00 1.60 2.60 3.‘00 4.60 5.60 6.60 7.60 8.60 9.60 10.‘00 11}00 12}00 13100 14.‘00 15.00
Minutes
Retention Area % Area
Time
1 8.388 21394284 | 50.06
2 9.837 21340438 | 49.94
0.40
2 0.20;
0.004———. i
0.00‘ o ‘1.60‘ o ‘2.60‘ o ‘3.‘00‘ o ‘4.60‘ o ‘5.60‘ o ‘6.‘00‘ o ‘7.60‘ o ‘8.60‘ o ‘9.!‘30‘ o ‘10ﬁ06 o ‘11‘.0(‘) o ‘12‘.0(‘) o ‘13ﬁ06 o ‘14ﬁ0(‘) o ‘15.00
Minutes
Retention Area % Area
Time
1 8.351 9552384 99.45
2 9.828 53017 0.55
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Ethyl (S)-4-(4-bromophenyl)-2-(4-methoxybenzyl)-1-0x0-1,2-dihydronaphthalene-2-carboxylate
(B14)

Result: White solid, Mp: 93-95 °C, 76% yield, 98% ee; [a]**7 = -29.0 (¢ = 0.78 in CH,Cl,, A = 589
nm); SFC (Daicel chiralcel OZ-3, CO,/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), t; =9.49
min, t = 10.57 min.

TH NMR (400 MHz, Chloroform-d) § 8.07 (dd, J = 7.6, 1.6 Hz, 1H), 7.55 (d, J = 8.5 Hz, 2H), 7.41 (d,
J=176, 1.6 Hz, 1H), 7.33 (td, J = 7.5, 1.3 Hz, 1H), 7.09 (d, J = 8.4 Hz, 2H), 7.00 (d, J = 8.7 Hz, 2H),
6.91 (d, J= 7.5 Hz, 1H), 6.62 (d, J = 8.6 Hz, 2H), 6.02 (s, 1H), 4.19 (d, J = 7.1 Hz, 2H), 3.68 (s, 3H),
3.49 (dd, J = 87.8, 13.4 Hz, 2H), 1.20 (t, J = 7.1 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) 8 196.1 , 169.7 , 158.4 , 137.7, 137.4 , 137.3 , 1343 , 1316,
1313, 131.2, 130.6, 129.2, 128.3, 127.4 , 127.2, 126.5, 121.9, 113.1,, 62.0, 61.9, 55.1 , 41.8,
14.0 .

HRMS (ESI) Calculated for Co7Ha:BrO4 ([M]+Na*) = 513.0672, Found 513.0677.

HRMS (ESI) Calculated for Co7Has*'BrO4 ([M]+Na*) = 515.0651, Found 515.0648.

IR (neat) 3747, 2988, 2835, 2349, 2055, 1988, 1739, 1677, 1591, 1449, 1276, 1179, 1036, 936, 896,
763, 649 cm’.

T
15.00

o.err; é é
il
< 4
0.20
0'005—‘—{/“\“‘\“‘\“‘\“‘“‘\“\“\"\“
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Ethyl (S)-2-(4-methoxybenzyl)-1-0x0-4-(thiophen-2-yl)-1,2-dihydronaphthalene-2-carboxylate
(B15)

Result: colorless oil, 70% yield, 95% ee; [a]*¢ = -100.0 (¢ = 0.60 in CH2Clp, A = 589 nm); SFC
(Daicel chiralcel OZ-3, COo/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), t; = 7.18 min, t, =
8.60 min.

'H NMR (400 MHz, Chloroform-d) § 8.05 (dd, J = 7.7, 1.5 Hz, 1H), 7.45 (td, J = 7.6, 1.5 Hz, 1H),
7.41 - 7.26 (m, 3H), 7.10 (dd, J = 5.2, 3.5 Hz, 1H), 7.05 — 7.00 (m, 3H), 6.62 (d, J = 8.6 Hz, 2H), 6.24
(s, 1H), 4.19 (qd, J= 7.1, 2.1 Hz, 2H), 3.67 (s, 3H), 3.58 — 3.37 (m, 2H), 1.20 (t, J = 7.1 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) & 195.9 , 169.9 , 158.4 , 139.4 , 137.3 , 1344, 132.8 , 131.3 ,
131.3,129.1, 128.4,127.3, 127.1, 127.0, 126.4, 1253, 1131, 62.3,62.0, 55.1 ,41.9, 14.0..
HRMS (ESI) Calculated for CosH204S ([M]+Na*) = 441.1131, Found 441.1133.

IR (neat) 3747, 3068, 2981, 2835, 2054, 1996, 1739, 1677, 1592, 1449, 1363, 1288, 1179, 1035, 939,
839, 794, 660, 570 cm".

0.5(# N~ ©
2 4 ]
O.O(FA——"
0.00 ‘ ‘ ‘ 2.60 ‘ ‘ ‘ 4.‘00 ‘ ‘ ‘ 6,60 ‘ ‘ ‘ 8.60 ‘ ‘ ‘ 10ﬁ00 ‘ ‘ ‘ 12ﬁ00 ‘ ‘ ‘ 14.‘00 ‘
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Time
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Ethyl (S)-4-cyclopropyl-2-(4-methoxybenzyl)-1-oxo-1,2-dihydronaphthalene-2-carboxylate (B16)

Result: colorless oil, 72% yield, 98% ee; [a.]**? =-83.0 (¢ = 0.61 in CH,Cl, A = 589 nm); SFC (Daicel
chiralcel OZ-3, CO»/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), t; = 5.12 min, t, = 6.89 min.

'H NMR (400 MHz, Chloroform-d) § 8.01 (dd, J = 7.8, 1.5 Hz, 1H), 7.69 (d, J = 9.1 Hz, 1H), 7.54 (td,
J=17.6,15Hz, 1H), 7.33 (td, J= 7.5, 1.2 Hz, 1H), 6.89 (d, J = 8.7 Hz, 2H), 6.56 (d, J = 8.6 Hz, 2H),
5.88 (d,J=1.7 Hz, 1H), 4.14 (qd, J = 7.1, 3.1 Hz, 2H), 3.65 (s, 3H), 3.39 (dd, J = 83.4, 13.4 Hz, 2H),

1.71 - 1.65 (m, 1H), 1.16 (t, J= 7.1 Hz, 3H), 0.84 (m, 2H), 0.66 — 0.60 (m, 1H), 0.29 — 0.24 (m, 1H).

13C NMR (101 MHz, Chloroform-d) 8 196.8 , 170.3 , 158.2 , 138.7, 135.9, 134.4 , 1312, 1289,
127.8,127.7, 1273, 1269, 124.7,112.9,61.8 ,61.3,55.1 ,41.8 ,13.9,13.2,5.7, 4.6 .
HRMS (ESI) Calculated for C24Ha404 ((M]+Na*) = 399.1567, Found 399.1572.

IR (neat) 3744, 3004, 2836, 2349, 2055, 1989, 1738, 1675, 1594, 1448, 1387, 1275, 1179, 1036, 934,

844,763,750, 561 cm™.

1,00{
2 oo01] ©
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ethyl (S)-2-(4-methoxybenzyl)-1-0x0-4-(3-phenylprop-2-yn-1-yl)-1,2-dihydronaphthalene-2-

carboxylate (B17)

Result: colorless oil, 80% yield, 98% ee; [a]*>* =-36.4 (¢ = 0.68 in CH,Cl, A = 589 nm); SFC (Daicel
chiralcel OZ-3, CO»/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), t; = 12.76 min, t, = 16.68

min.

'H NMR (400 MHz, Chloroform-d) & 8.04 (dd, J = 7.7, 1.5 Hz, 1H), 7.58 — 7.53 (m, 1H), 7.42 (m, 2H),
7.38 - 7.30 (m, 5H), 7.03 (d, J = 8.6 Hz, 2H), 6.57 (d, J = 8.6 Hz, 2H), 6.38 (s, 1H), 4.17 (m, 2H), 3.61
(s, 2H), 3.58 (s, 3H), 3.53 — 3.36 (m, 2H), 1.17 (t, J= 7.1 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) & 196.3 , 169.8 , 158.2 , 137.0 , 134.5 , 131.6 , 131.4 , 130.0 ,
129.9,129.1, 1283, 128.2 , 128.1 , 127.4 , 127.1 , 123.7, 123.3 , 113.0,, 85.5, 843 , 61.9 , 61.8,

54.9,41.7,23.5,139.

HRMS (ESI) Calculated for C3Ha6O4 ([M]+Na*) = 473.1723, Found 473.1725.

IR (neat) 2933, 1738, 1677, 1512, 1444, 1369, 1294, 1209

, 1180, 1036, 938, 824, 758, 533 cm’".

0.105
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Ethyl (S)-2-(4-methoxybenzyl)-6-methyl-1-oxo-4-phenyl-1,2-dihydronaphthalene-2-carboxylate
(B18)

Result: colorless oil, 76% yield, 99% ee; [a]?%? = -60.5 (¢ = 0.75 in CH,Cl, A = 589 nm); SFC (Daicel
chiralcel OZ-3, CO»/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), t; = 8.06 min, t, = 9.31 min.

'H NMR (400 MHz, Chloroform-d) § 7.98 (dd, J = 8.0 Hz, 1H), 7.48 — 7.39 (m, 3H), 7.25 — 7.19 (m,
2H), 7.13 (d, J= 7.4 Hz, 1H), 7.03 (d, J = 8.6 Hz, 2H), 6.74 (s, 1H), 6.64 (d, J = 8.6 Hz, 2H), 6.01 (s,
1H), 4.18 (qd, J=7.1, 1.3 Hz, 2H), 3.69 (s, 3H), 3.49 (dd, J=92.9, 13.4 Hz, 2H), 2.24 (s, 3H), 1.20 (t,
J=7.1 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) & 196.0 , 170.0 , 158.3 , 1453, 139.0 , 138.3, 137.9 , 1313,
131.1,129.0, 128.9, 128.4,127.7 ,127.5 ,127.4 ,127.2 ,127.1 , 113.0,61.9,61.8 ,55.1 ,41.8,
21.9,14.0.

HRMS (ESI) Calculated for C2sH2604 ([M]+Na') = 449.1723, Found 449.1726.

IR (neat) 3746, 3032, 2980, 2835, 2054, 1996, 1738, 1673, 1599, 1463, 1353, 1289, 1179, 1036, 958,
860, 761, 676, 565 cm™..

T
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Ethyl (S)-2-(4-methoxybenzyl)-1-0x0-4,6-diphenyl-1,2-dihydronaphthalene-2-carboxylate (B19)

o /O/OMe
L s
Ph

Ph
Result: colorless oil, 93% yield, 98% ee; [a]?*% =-55.8 (¢ = 0.88 in CH,CL, A = 589 nm); SFC (Daicel
chiralcel OD-3, CO»/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), t; = 8.84 min, t; = 9.67
min.

'"H NMR (400 MHz, Chloroform-d) & 8.14 (d, J = 8.0 Hz, 1H), 7.54 (dd, J = 8.1, 1.8 Hz, 1H), 7.47 —
7.32 (m, 8H), 7.30 — 7.25 (m, 2H), 7.18 (d, /= 1.8 Hz, 1H), 7.06 (d, J = 8.7 Hz, 2H), 6.65 (d, J = 8.7
Hz, 2H), 6.08 (s, 1H), 4.20 (q, J = 7.1 Hz, 2H), 3.66 (s, 4H), 3.41 (d, J=13.5 Hz, 1H), 1.22 (t,/J=7.1
Hz, 3H).

13C NMR (101 MHz, Chloroform-d) & 196.0 , 169.9 , 158.4 , 146.9 , 139.7 , 138.8 , 138.4 , 138.3,
131.4,131.3,128.8,128.5,128.3,128.0, 128.0, 127.9,127.3,127.2,126.8,125.4,113.1,61.99,
55.1,41.8,14.0.

HRMS (ESI) Calculated for C33H»304 ([M]+Na") = 511.1880, Found 511.1872.

IR (neat) 3747, 3058, 2989, 2834, 2343, 2055, 1992, 1739, 1674, 1595, 1443, 1275, 1179, 1036, 944,

T
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Ethyl (S)-6-methoxy-2-(4-methoxybenzyl)-1-oxo-4-phenyl-1,2-dihydronaphthalene-2-carboxylate
(B20)

Result: colorless oil, 70% yield, 99% ee; [a.]**° = -63.5 (¢ = 0.65 in CH,Cl, A = 589 nm); SFC (Daicel
chiralcel OZ-3, CO»/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), t; =8.04 min, t; = 9.31 min.

'H NMR (400 MHz, Chloroform-d) 8 7.98 (dd, J = 7.9 Hz, 1H), 7.46 — 7.39 (m, 3H), 7.22 (dd, J = 7.6,
1.9 Hz, 2H), 7.13 (d, J = 7.9 Hz, 1H), 7.03 (d, J = 8.7 Hz, 2H), 6.74 (s, 1H), 6.64 (d, J = 8.7 Hz, 2H),
6.01 (s, 1H), 4.18 (qd, J= 7.1, 1.3 Hz, 2H), 3.69 (s, 3H), 3.49 (dd, J = 92.9, 13.4 Hz, 2H), 2.24 (s, 3H),
1.20 (t, J = 7.1 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) & 196.0 , 170.0 , 158.3 , 145.3 , 139.0 , 1383, 1379, 131.3 ,
131.1,129.0, 1289, 128.4 , 127.7, 127.5 , 127.4 , 127.2, 127.1 , 113.0 , 61,9, 61.8 , 55.1 , 41.8,
21.9, 14.0.

HRMS (ESI) Calculated for CosHaOs ([M]+Na*) = 465.1672, Found 465.1682.

IR (neat) 3746, 2987, 2835, 2349, 2054, 1994, 1738, 1673, 1599, 1443, 1276, 1179, 1036, 958, 899,
763, 649, 565 cm'.
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Ethyl
(B21)

(S)-6-fluoro-2-(4-methoxybenzyl)-1-oxo-4-phenyl-1,2-dihydronaphthalene-2-carboxylate

Result: colorless oil, 84% yield, 98% ee; [a]*** = -57.8(c = 0.85 in CH,Cl,, A = 589 nm); SFC (Daicel
chiralcel OZ-3, CO»/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), t; = 4.45 min, t; = 4.95 min.

'"H NMR (400 MHz, Chloroform-d) & 8.09 (dd, J = 8.7, 6.0 Hz, 1H), 7.46 — 7.40 (m, 3H), 7.21 (dd, J =
7.4,2.1 Hz, 2H), 7.03 — 6.95 (m, 3H), 6.66 — 6.60 (m, 3H), 6.11 (s, 1H), 4.20 (q, /= 7.1 Hz, 2H), 3.69
(s, 3H), 3.50 (dd, J = 100.0, 13.5 Hz, 2H), 121 (¢, J = 7.1 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) § 194.9 , 169.6 , 167.8 , 165.3 , 158.4, 141.0 (d, J = 9.4 Hz) ,
138.1, 137.61 (d, J=2.6 Hz) , 132.4 ,131.3 , 131.26, 130.4 (d, /= 9.8 Hz) , 128.7 , 128.6 , 128.1 ,
127.0 , 1259 (d, J=2.8 Hz) , 115.36 (d, J = 22.4 Hz), 113.51 (d, /J=23.9 Hz), 113.1, 62.1 , 61.9,
55.1,41.9,14.0.
1F NMR (377 MHz, Chloroform-d) & -102.14 .
HRMS (ESI) Calculated for Co7H23FO4 ([M]+Na') = 453.1473, Found 453.1476.

IR (neat) 3745, 2987, 2836, 2349, 2055, 1989, 1741, 1678, 1573, 1443, 1389, 1275, 1179, 1035, 970,

881, 751, 658, 564 cm™.
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Ethyl
(B22)

(S)-6-chloro-2-(4-methoxybenzyl)-1-0xo0-4-phenyl-1,2-dihydronaphthalene-2-carboxylate

Result: colorless oil, 75% yield, 96% ee; [a]*** =-63.9 (¢ = 0.62 in CH,Cl, A = 589 nm); SFC (Daicel
chiralcel OD-3, CO»/MeOH = 95/5, flow rate = 1.5 mL/min, A = 254 nm), t; = 6.85 min, t, = 7.58 min.

'H NMR (400 MHz, Chloroform-d) & 8.00 (d, J = 8.4 Hz, 1H), 7.46 — 7.41 (m, 3H), 7.28 (dd, J = 8.4,
2.1 Hz, 1H), 7.20 (m, 2H), 7.02 — 6.98 (m, 2H), 6.92 (d, J=2.1 Hz, 1H), 6.64 (d, J = 8.7 Hz, 2H), 6.09
(s, 1H), 4.19 (q, J = 6.9 Hz, 2H), 3.69 (s, 3H), 3.50 (dd, J = 101.9, 13.4 Hz, 2H), 1.21 (t, J = 7.1 Hz,
3H).

13C NMR (101 MHz, Chloroform-d)  195.4 , 169.5 , 158.4 , 141.0 , 138.0 , 137.5, 132.4, 131.2,
128.9,128.7, 128.7,128.3, 128.1, 127.5,126.9, 126.7, 113.1 , 62.1,,62.0 ,55.1,,41.9, 14.0 .
HRMS (ESI) Calculated for Co7H23C104 ([M]+Na*) = 469.1177, Found 469.1171.

IR (neat) 3746, 3060, 2981, 2835, 2349, 2056, 1987, 1741, 1678, 1642, 1585, 1442, 1179, 1036, 939,
894, 761, 657 cm'.
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Ethyl
(B23)

(S)-6-bromo-2-(4-methoxybenzyl)-1-oxo-4-phenyl-1,2-dihydronaphthalene-2-carboxylate

Result: colorless oil, 71% yield, 96% ee; [a]**° = -46.5 (¢ = 0.78 in CH,Cl, A = 589 nm); SFC (Daicel
chiralcel OD-3, CO2/MeOH = 95/5, flow rate = 1.5 mL/min, A = 254 nm), t; = 8.36 min, t; = 9.17 min.

'"H NMR (400 MHz, Chloroform-d) § 7.91 (d, J = 8.3 Hz, 1H), 7.44 (m, 4H), 7.23 — 7.17 (m, 2H), 7.09
(d,J=2.0 Hz, 1H), 7.00 (d, J = 8.6 Hz, 2H), 6.64 (d, J = 8.7 Hz, 2H), 6.09 (s, 1H), 4.19 (q, J = 6.9 Hz,
2H), 3.69 (s, 3H), 3.50 (dd, J= 101.8, 13.5 Hz, 2H), 1.21 (t,J = 7.1 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) & 195.6 , 169.5 , 158.4 , 139.5, 138.0, 137.4, 132.5, 1313,
131.2, 120.0, 129.6 , 1289, 128.7 , 128.7 , 128.1 , 127.9, 1269, 113.1 , 62.1 ,62.0 ,55.1 ,41.9,
14.0 .

HRMS (ESI) Calculated for C27H2;"°BrO4 ([M]+Na') = 513.0672, Found 513.0671.

HRMS (ESI) Calculated for Co7H23¥'BrO4 ([M]+Na') = 515.0651, Found 515.0651.

IR (neat) 3746, 2988, 2835, 2349, 2054, 1995, 1741, 1678, 1580, 1275, 1179, 1036, 939, 895, 763, 659,
559 cm’.
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Ethyl

carboxylate (B24)

(S)-2-(4-methoxybenzyl)-1-ox0-4-phenyl-6-(trifluoromethoxy)-1,2-dihydronaphthalene-2-

Result: colorless oil, 77% yield, 93% ee; [a]*>° =-58.0 (¢ = 0.71 in CH,Cl, A = 589 nm); SFC (Daicel
chiralcel OD-3, CO»/PrOH = 95/5, flow rate = 1.0 mL/min, A = 254 nm), t; = 5.94 min, t, = 6.88 min.

'H NMR (400 MHz, Chloroform-d) & 8.10 (d, J = 8.6 Hz, 1H), 7.47 — 7.41 (m, 3H), 7.24 — 7.20 (m,
2H), 7.13 (m, 1H), 7.01 (d, J = 8.7 Hz, 2H), 6.79 — 6.73 (s, 1H), 6.64 (d, J = 8.6 Hz, 2H), 6.13 (s, 1H),
420 (q,J=7.1 Hz, 2H), 3.68 (s, 3H), 3.50 (dd, J=97.0, 13.5 Hz, 2H), 1.22 (t, /= 7.1 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) § 195.0 , 169.5, 158.5 , 153.5, 140.3 , 137.9, 137.5, 132.5,
131.3,129.6 , 128.7, 128.7,128.2, 1274, 126.8 ,119.2, 1183 , 113.1 ,62.2,62.1 ,55.1 ,41.9,

14.0.

HRMS (ESI) Calculated for CsHa3F30s ([M]+Na®) = 519.1390, Found 519.1394.
IR (neat) 3747, 2982, 2837, 2348, 1742, 1681, 1644, 1483, 1443, 1177, 1037, 942, 895, 761, 621 cm’!
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Ethyl
(B25)

(S)-8-fluoro-2-(4-methoxybenzyl)-1-oxo-4-phenyl-1,2-dihydronaphthalene-2-carboxylate

Result: colorless oil, 85% yield, 98% ee; [a]*** =-99.0 (¢ = 0.78 in CH,Cl, A = 589 nm); SFC (Daicel
chiralcel IE-3, CO»/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), t; =8.88 min, t; = 9.89 min.

'H NMR (400 MHz, Chloroform-d) § 7.46 — 7.37 (m, 3H), 7.32 (td, J = 8.1, 5.2 Hz, 1H), 7.25 — 7.19
(m, 2H), 7.07 (d, J = 8.6 Hz, 2H), 6.97 (td, J=10.8, 8.3, 1.0 Hz, 1H), 6.72 (d, J = 7.9 Hz, 1H), 6.66 (d,
J=28.7 Hz, 2H), 6.05 (s, 1H), 4.21 (qd, /= 7.2, 2.3 Hz, 2H), 3.69 (s, 3H), 3.48 (dd, J = 93.0, 13.5 Hz,
2H), 1.22 (t, J= 7.1 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) & 194.2 , 169.7 , 163.0 , 160.4 , 158.4 , 140.2 , 138.6 , 138.0 ,
135.3,135.2,131.4,131.3,128.8,128.5,128.0,127.1,122.8,122.7,116.7,116.4 ,113.1,63.0,
62.0,55.1,41.3,14.0.

1F NMR (377 MHz, Chloroform-d) & -111.50 .

HRMS (ESI) Calculated for Co7H23FO4 ([M]+Na') = 453.1473, Found 453.1471.

IR (neat) 3747, 2988, 2836, 2349, 2054, 1986, 1740, 1681, 1642, 1569, 1444, 1389, 1276, 1179, 1037,
922, 897, 798, 659, 559 cm™..
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Ethyl
(B26)

(S)-2-(4-methoxybenzyl)-8-methyl-1-0xo0-4-phenyl-1,2-dihydronaphthalene-2-carboxylate

Result: colorless oil, 84% yield, 92% ee; [a]*? = -140.0 (¢ = 0.69 in CH2Clp, A = 589 nm); SFC
(Daicel chiralcel OD-3, CO,/'PrOH = 95/5, flow rate = 1.0 mL/min, A = 254 nm), t; = 15.09 min, t, =

16.01 min.

'"H NMR (400 MHz, Chloroform-d) & 7.44 — 7.34 (m, 3H), 7.27 — 7.20 (m, 3H), 7.11 (d, J = 7.5 Hz,
1H), 7.06 (d, J = 8.6 Hz, 2H), 6.81 (d, J= 7.7 Hz, 1H), 6.66 (d, J = 8.6 Hz, 2H), 5.99 (s, 1H), 4.19 (qq,
J=16.8,3.6 Hz, 2H), 3.70 (s, 3H), 3.50 — 3.35 (m, 2H), 2.65 (s, 3H), 1.20 (t,J= 7.1 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) & 198.4 , 170.4 , 158.4 , 141.1 , 139.4 , 139.1 , 138.7 , 132.9 ,
131.9,131.3,129.8,128.9,128.4,128.8,127.7,125.2,113.1,63.2,61.8,55.1,40.9,22.8,14.0.
HRMS (ESI) Calculated for CosH26BrOs ([M]+Na") = 449.1723, Found 449.1725.

IR (neat) 3746, 3057, 2987, 2835, 2354, 2055, 1889, 1739, 1671, 1583, 1442, 1381, 1178, 1036, 975,

895, 796, 659, 599 cm™.
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Ethyl (S)-2-(4-methoxybenzyl)-5,7-dimethyl-1-ox0-4-phenyl-1,2-dihydronaphthalene-2-
carboxylate (B27)

Me Ph

Result: colorless oil, 63% yield, 96% ee; [a]*>% =-91.7 (¢ = 1.10 in CH,CL, A = 589 nm); SFC (Daicel
chiralcel OZ-3, CO»/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), t; = 7.39 min, t, = 8.54 min.

'H NMR (400 MHz, Chloroform-d) & 7.68 (s, 1H), 7.33 (d, J = 6.1 Hz, 3H), 7.16 (m, 2H), 7.06 — 7.02
(m, 3H), 6.66 (d, J = 8.7 Hz, 2H), 5.95 (s, 1H), 4.23 — 4.13 (m, 2H), 3.71 (s, 3H), 3.38 (d, /= 5.1 Hz,
2H), 2.33 (s, 3H), 1.58 (s, 3H), 1.20 (t, J = 7.1 Hz, 3H).

13C NMR (101 MHz, Chloroform-d)  197.6 , 170.3 , 158.3 , 142.7 , 139.1 , 139.0, 137.9 , 135.8 ,
133.4,131.4, 130.8 , 130.3 , 128.4, 127.7, 127.7 , 127.2, 125.9, 112.9 , 62.1 , 61.8 , 55.1 , 41.0
22.8,20.8,14.0.

HRMS (ESI) Calculated for C2sHasO4 ([M]+Na®) = 463.1880, Found 463.1880.

IR (neat) 3746, 2988, 2835, 2349, 2055, 1987, 1739, 1675, 1444, 1365, 1276, 1178, 1036, 915, 833,
763, 637, 561 cm'.
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Ethyl (S)-5,7-dibromo-2-(4-methoxybenzyl)-1-oxo-4-phenyl-1,2-dihydronaphthalene-2-
carboxylate (B28)

Br Ph

Result: White solid, Mp: 121-123 °C, 60% yield, 99% ee; [a.]**¢ = 32.7 (¢ = 0.66 in CHxCl, A = 589
nm); SFC (Daicel chiralcel IE-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), t; = 17.96
min, t; = 19.30 min.

'H NMR (400 MHz, Chloroform-d) 5 8.16 (s, 1H), 7.92 (s, 1H), 7.54 (s, 1H), 7.36 (m, 3H), 7.23 (d, J
= 7.2 Hz, 2H), 6.64 (d, J = 8.7 Hz, 2H), 6.54 (d, J = 8.7 Hz, 2H), 4.51 (d, J = 13.3 Hz, 1H), 4.33 - 4.28
(m, 2H), 3.68 (s, 3H), 3.59 (d, J = 13.3 Hz, 1H), 1.33 (d, J= 7.1 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) & 178.4 , 163.8 , 160.3 , 158.5 , 141.6 , 141.0 , 139.8 , 137.0 ,
130.8,129.8, 129.2, 127.8, 127.4 , 126.9, 1263, 122.4 , 1132, 61.6, 55.0,, 52.8 , 38.4 , 142 .
HRMS (ESI) Calculated for Co7Hx,""Br,04 ([M]+Na®) = 590.9782, Found 590.9782.

HRMS (ESI) Calculated for Co7Ha®'BroOs ([M]+Na*) = 594.9736, Found 594.9758.

HRMS (ESI) Calculated for Co7Ha,"Br¥' BrOs ([M]+Na*) = 592.9757, Found 592.9776.

IR (neat) 3746, 3065, 2982, 2835, 2349, 2107, 1989, 1739, 1670, 1572, 1444, 1276, 1180, 1030, 962,
878, 752, 698, 583 cm'.

0,60j
o,4w: >
2 1 &
0.20j
0.00:——"—
0.0‘ ‘ ‘2.(‘)0‘ ‘ ‘4.(‘)0‘ ‘ ‘6.‘00‘ ‘ ‘8.‘00‘ ‘ ‘10‘.00‘ ‘ ‘12‘.00‘ ‘ ‘14‘.00‘ ‘ ‘16‘.00‘ ‘ ‘18‘.00‘ ‘ ‘20‘.00‘ ‘ ‘22100‘ ‘ ‘24100‘ ‘ ‘26100‘ ‘ ‘28100‘ ‘ ‘30.00
Minutes
Retention Area % Area
Time
1 17.748 22563926 | 49.94
2 19.563 22616386 | 50.06
o.4<rf
0.3(%3
2 o.2<rf
o.1<rf %
o ) T

I B Ay B N ey oy s ey B s ey e e
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00
Minutes

Retention Area % Area
Time
1 17.957 71019 0.42
2|  19.301 16921386 | 99.58

61



Ethyl (S)-5,7-dichloro-2-(4-methoxybenzyl)-1-oxo-4-phenyl-1,2-dihydronaphthalene-2-
carboxylate (B29)

Result: colorless oil, 55% yield, 98% ee; [a.]?*3 = 20.3 (¢ = 0.50 in CH,Clp, A = 589 nm); SFC (Daicel
chiralcel OZ-3, CO»/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), t; = 5.05 min, t, = 5.73 min.

TH NMR (400 MHz, Chloroform-d) 8 7.97 (d, J = 2.4 Hz, 1H), 7.54 (d, J = 4.1 Hz, 2H), 7.37 — 7.33 (m,
3H), 7.23 (d, J = 6.5 Hz, 2H), 6.63 (d, J = 8.7 Hz, 2H), 6.53 (s, 2H), 4.39 (d, J = 13.3 Hz, 1H), 4.32 —
4.28 (m, 2H), 3.68 (s, 3H), 3.62 (d, J = 13.2 Hz, 1H), 1.34 (s, 3H).
13C NMR (101 MHz, Chloroform-d) 8 178.5 , 163.9 , 160.3 , 158.5, 139.8 , 136.3 , 134.8 , 1345 ,
134.4,130.7, 1292, 127.7, 1272, 127.1 , 126.4 , 1262, 1133, 61.6, 55.0,, 51.8 , 38.7 , 14.2 .
HRMS (ESI) Calculated for Co7H2CLOs ([M]+Na*) = 503.0787, Found 503.0788.

IR (neat) 3746, 3070, 2984, 2836, 2349, 1988, 1739, 1671, 1582, 1444, 1276, 1029, 964, 878, 762, 698,

645, 589 cm™.
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Ethyl (S)-2-(4-methylbenzyl)-1-0x0-4-phenyl-1,2-dihydronaphthalene-2-carboxylate (B30)

0 /O/Me
COzEt

Ph

Result: colorless oil, 18% yield, 94% ee, [a]*%° = -47.4 (¢ = 0.22 in CH2Clp, A = 589 nm); SFC (Daicel
chiralcel OZ-3, CO»/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), t; = 4.25 min, t, =5.54 min.

'"H NMR (400 MHz, Chloroform-d) 4 8.07 (dd, J= 7.6, 1.5 Hz, 1H), 7.45 — 7.38 (m, 4H), 7.32 (m, 1H),
7.22 (m, 2H), 7.00 (d, J = 8.0 Hz, 2H), 6.96 (d, J = 7.3 Hz, 1H), 6.90 (d, J = 7.8 Hz, 2H), 6.03 (s, 1H),
4.19 (q,J=7.1 Hz, 2H), 3.51 (dd, /= 80.1, 13.3 Hz, 2H), 2.19 (s, 3H), 1.20 (t, /= 7.1 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) 8 196.4 , 169.9 , 138.9 , 138.2 , 137.9, 136.2, 134.2 , 132.1 ,
130.8, 130.2, 129.3, 128.9, 1284, 128.4, 128.1 , 127.8 , 127.3, 126.7 , 62.0 , 61.8 , 42.1 ,21.0,
14.0.

HRMS (ESI) Calculated for Co7H2403 ([M]+Na*) = 419.1618, Found 419.1620.

IR (neat) 3743, 3057, 2980, 2350, 1987, 1739, 1677, 1644, 1445, 1278, 1037, 943, 895, 751, 679, 576,

cm™.
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Ethyl (S)-2-(2-methoxybenzyl)-1-0x0-4-phenyl-1,2-dihydronaphthalene-2-carboxylate (B31)

Result: colorless oil, 29% yield, 98% ee, [a]'”® = -132 (¢ = 0.20 in CH,Cl,, A = 589 nm); SFC (Daicel
chiralcel OZ-3, CO»/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), t; = 5.81 min, t, = 7.43 min.

'H NMR (400 MHz, Chloroform-d) & 8.16 — 8.05 (m, 1H), 7.39 — 7.30 (m, 5H), 7.09 — 7.02 (m, 4H),
6.92 (m, 1H), 6.67 (m, J = 7.4, 1.1 Hz, 1H), 6.63 (d, J = 8.0 Hz, 1H), 6.01 (s, 1H), 4.20 (q, J = 7.1 Hz,
2H), 3.71 = 3.62 (m, 2H), 3.47 (s, 3H), 1.21 (t, J = 7.1 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) & 196.7 , 170.4 , 157.7 , 139.0, 137.8 , 137.2, 134.0 , 131.9,
131.2,129.6,1289,128.2,128.0,127.8,127.6,127.0,126.5, 1242 ,119.8,109.6,61.9,61.6,
54.5,36.8,14.0.

HRMS (ESI) Calculated for Co7H2404 ([M]+Na*) = 435.1567, Found 435.1567.

IR (neat) 3746, 3064, 2937, 1739, 1679, 1449, 1443, 1359, 1290, 1246, 1112, 1031, 941, 860, 755, 570
cml.
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Ethyl (S)-2-(4-(methylthio)benzyl)-1-0x0-4-phenyl-1,2-dihydronaphthalene-2-carboxylate (B32)

0 /O/SMG
COZEt

Ph

Result: colorless oil, 59% yield, 99% ee; [a]**! =-75.3 (¢ = 0.50 in CH,CL, A = 589 nm); SFC (Daicel
chiralcel OZ-3, CO»/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), t; = 7.15 min, t, = 8.35 min.

'H NMR (400 MHz, Chloroform-d) & 8.06 (dd, J = 7.7, 1.5 Hz, 1H), 7.45 — 7.38 (m, 4H), 7.33 (td, J =
7.5, 1.3 Hz, 1H), 7.22 (dd, J = 7.4, 2.0 Hz, 2H), 7.05 — 6.96 (m, 5H), 6.02 (s, 1H), 4.19 (q, J = 7.1 Hz,
2H), 3.51 (dd, J = 89.9, 13.4 Hz, 2H), 2.37 (s, 3H), 1.20 (t, /= 7.1 Hz, 3H).

13C NMR (101 MHz, Chloroform-d)  196.2 , 169.8 , 138.7 , 138.5 , 136.6 , 134.4 , 1322, 130.8 ,
130.5,129.2, 128.9,128.5, 128.2, 127.9, 127.3, 126.8, 126.1 , 62.0,, 61.7 ,42.0, 15.9, 14.0 .

HRMS (ESI) Calculated for C27H2405S ([M]+Na*) = 451.1338, Found 451.1340.

IR (neat) 3746, 3059, 2981, 2350, 2054, 1990, 1739, 1677, 1593, 1442, 1277, 1157, 1036, 967, 896,
776, 636 cm’!.
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Ethyl (S)-2-(3,4-dimethoxybenzyl)-1-oxo0-4-phenyl-1,2-dihydronaphthalene-2-carboxylate (B33)
OMe

o /@,OMe

Ph

Result: colorless oil, 92% yield, 94% ee; [a]?*> =-57.2 (¢ = 0.77 in CH,Cl, A = 589 nm); SFC (Daicel
chiralcel 1C-3, CO»/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), t; =11.70 min, t, = 13.20

min.

'H NMR (400 MHz, Chloroform-d) & 8.09 (dd, J = 7.7, 1.5 Hz, 1H), 7.40 (m, 4H), 7.32 (td, J = 7.5,
1.2 Hz, 1H), 7.22 — 7.16 (m, 2H), 6.98 (d, J = 7.8 Hz, 1H), 6.67 (dd, J = 8.2, 2.0 Hz, 1H), 6.64 — 6.56
(m, 2H), 6.03 (s, 1H), 4.19 (q, J= 7.1 Hz, 2H), 3.76 (s, 3H), 3.64 (d, J = 15.7 Hz, 4H), 3.39 (d, J = 13.5
Hz, 1H), 1.21 (t,J = 7.1 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) 8 196.5 , 169.9 , 147.9 , 147.7 , 138.7 , 138.3 , 137.9 , 1344,
130.9,129.3, 1288, 128.4, 128.1 , 127.8 , 127.8, 127.1, 126.8 , 122.6 , 113.1,, 110.3,62.0, 61.8,

55.7,555,42.5,14.0.

HRMS (ESI) Calculated for C2sHaOs ([M]+Na*) = 465.1672, Found 465.1681.
IR (neat) 3747, 3627, 3060, 2981, 2356, 1989, 1739, 1676, 1641, 1591, 1445, 1264, 1029, 942, 897,

763, 647cm’.
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Ethyl (S)-1-0x0-4-phenyl-2-(3,4,5-trimethoxybenzyl)-1,2-dihydronaphthalene-2-carboxylate (B34)

OMe
Ph

Result: colorless oil, 75% yield, 98% ee; [a]**7 = -64.0 (¢ = 0.76 in CH,Cl, A = 589 nm); SFC (Daicel
chiralcel IC-3, CO»/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), t; = 11.73 min, t, = 15.33
min.

'H NMR (400 MHz, Chloroform-d) & 8.08 (dd, J = 7.7, 1.6 Hz, 1H), 7.44 — 7.37 (m, 4H), 7.33 (td, J =
7.5, 1.2 Hz, 1H), 7.16 (m, 2H), 6.98 (dd, J = 7.9, 1.2 Hz, 1H), 6.27 (s, 2H), 6.01 (s, 1H), 4.20 (q, J =
7.1 Hz, 2H), 3.69 (s, 3H), 3.66 (d, J = 13.4 Hz, 1H), 3.62 (s, 6H), 3.38 (d, J = 13.4 Hz, 1H), 1.21 (t,J =
7.1 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) & 196.6 , 169.6 , 152.3 , 138.6 , 138.4, 137.9, 136.7 , 134.5 ,
131.0, 130.9, 129.4 , 128.8 , 128.4 , 128.2, 127.9, 127.0, 126.9, 107.2, 62.0 , 61.7 , 60.7 , 55.8 ,
433, 14.0.

HRMS (ESI) Calculated for CosHasOs ([M]+Na*) = 495.1778, Found 495.1784.

IR (neat) 3747, 3610, 3060, 2987, 2836, 2350, 1988, 1739, 1676, 1641, 1422, 1276, 1040, 968, 840,
751, 662, 529 cm'.
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Ethyl  (S)-2-(3-fluoro-4-methoxybenzyl)-1-oxo-4-phenyl-1,2-dihydronaphthalene-2-carboxylate
(B35)

Result: colorless oil, 52% yield, 98% ee; [a]?*> =-53.4 (¢ = 0.38 in CH,Cl, A = 589 nm); SFC (Daicel
chiralcel IG-3, CO»/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), t; = 10.00 min, t, = 11.01
min.

'H NMR (400 MHz, Chloroform-d) § 8.06 (d, J= 8.0 Hz, 1H), 7.46 — 7.38 (m, 4H), 7.33 (m, 1H), 7.23
(m, 2H), 6.98 (m, 1H), 6.87 (m, 1H), 6.81 (m, 1H), 6.67 (t, J = 8.6 Hz, 1H), 6.02 (s, 1H), 4.19 (q, J =
7.1 Hz, 2H), 3.76 (s, 3H), 3.47 (dd, J=100.5, 13.5 Hz, 2H), 1.20 (t, J= 7.1 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) 8 196.2 , 169.7 , 152.6 , 150.2 , 146.4 , 146.3 , 138.7 , 138.6 ,
137.8,134.4,130.3,129.2,128.8,128.5,128.3,128.2,127.9,127.3,126.9, 126.1 ,126.1,118.0,
117.8,112.5,62.1,61.7,56.1,41.5,14.0.

1F NMR (377 MHz, Chloroform-d) & -136.15 .

HRMS (ESI) Calculated for Co7H23FO4 ([M]+Na') = 453.1473, Found 453.1482.

IR (neat) 3743, 3061, 2984, 2840, 2055, 1988, 1739, 1676, 1644, 1592, 1444, 1276, 1030, 959, 838,
751, 644, 595 cm’.
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Ethyl  (S)-2-(3-chloro-4-methoxybenzyl)-1-oxo-4-phenyl-1,2-dihydronaphthalene-2-carboxylate
(B36)
Cl

o /O/OMe
COzEt

Ph

Result: White solid, Mp: 91-93 °C, 67% yield, 98% ee; [a]*** = -73.4 (¢ = 0.68 in CH,Cl,, A = 589
nm); SFC (Daicel chiralcel OZ-3, CO»/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), t; = 7.29
min, t; = 7.90 min.

H NMR (400 MHz, Chloroform-d) & 8.05 (dd, J = 7.7, 1.5 Hz, 1H), 7.46 — 7.38 (m, 4H), 7.32 (td, J =
7.5,1.2 Hz, 1H), 7.26 — 7.23 (m, 2H), 7.15 (d, J = 2.2 Hz, 1H), 6.98 — 6.93 (m, 2H), 6.62 (d, J = 8.4 Hz,
1H), 6.01 (s, 1H), 4.19 (q, J = 7.1 Hz, 2H), 3.75 (s, 3H), 3.45 (dd, J = 96.3, 13.4 Hz, 2H), 1.20 (t, J =
7.1 Hz, 3H).

13C NMR (101 MHz, Chloroform-d)  196.2 , 169.8 , 153.7 , 138.9 , 138.6, 137.8 , 134.4 , 131.9 ,
130.2,129.6,129.1, 128.9, 128.5, 128.3, 128.3, 127.9, 127.2, 126.98 , 121.3, 111.2, 62.1 , 61.7 ,
56.0,41.4,14.0 .

HRMS (ESI) Calculated for Co7Ha3C104 ([M]+Na*) = 469.1177, Found 469.1186.

IR (neat) 3747, 3061, 2979, 2838, 2055, 1988, 1739, 1676, 1643, 1592, 1442, 1290, 1065, 942, 855,
775, 640, 589 cm'.
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Ethyl (S)-2-(3-bromo-4-methoxybenzyl)-1-oxo-4-phenyl-1,2-dihydronaphthalene-2-carboxylate
B37)
Br

o /®/0M6
COzEt

Ph
Result: White solid, Mp: 92-94 °C, 61% yield, 98% ee; [a]**? = -91.1 (¢ = 0.66 in CH,Cl,, A = 589
nm); SFC (Daicel chiralcel OZ-3, CO»/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), t; = 8.96
min, t = 9.73 min.

H NMR (400 MHz, Chloroform-d) & 8.06 (dd, J = 7.7, 1.6 Hz, 1H), 7.48 — 7.38 (m, 4H), 7.35 — 7.30
(m, 2H), 7.28 — 7.25 (m, 2H), 7.00 (dd, J = 8.4, 2.2 Hz, 1H), 6.97 (d, J = 7.8 Hz, 1H), 6.60 (d, J = 8.4
Hz, 1H), 6.02 (s, 1H), 4.20 (q, J = 7.1 Hz, 2H), 3.75 (s, 3H), 3.45 (dd, J = 94.1, 13.5 Hz, 2H), 1.21 (t, J
=7.1 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) § 196.2 , 169.8 , 154.6 , 138.9 , 138.6 , 137.8 , 135.0 , 1344 ,
1304, 1302, 129.1, 129.0, 128.8 , 128.5, 128.3, 127.9, 127.2, 1269, 111.0, 110.5,62.1,, 61.7,
56.1,41.3,14.0.

HRMS (ESI) Calculated for Co7Hy3BrO4 ([M]+Na") = 513.0672, Found 513.0682.

HRMS (ESI) Calculated for Co7Has*'BrO4 ([M]+Na*) = 515.0651, Found 515.0661.

IR (neat) 3747, 3005, 2982, 2837, 2055, 1987, 1739, 1676, 1593, 1442, 1355, 1277, 1055, 942, 854,
763, 639, 586 cm'.
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Ethyl (S)-2-(benzofuran-5-ylmethyl)-1-oxo-4-phenyl-1,2-dihydronaphthalene-2-carboxylate (B38)

0}
0 d

Ph

Result: colorless oil, 85% yield, 95% ee; [a]**7 =-39.4 (¢ = 0.46 in CH,Cl, A = 589 nm); SFC (Daicel
chiralcel OZ-3, CO»/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), t; = 5.60 min, t, = 7.15 min.

'H NMR (400 MHz, Chloroform-d) & 8.06 (d, J= 7.2 Hz, 1H), 7.50 (d, J = 2.3 Hz, 1H), 7.42 — 7.17 (m,
9H), 7.04 (dd, J = 8.5, 1.8 Hz, 1H), 6.89 (d, J = 7.2 Hz, 1H), 6.61 (s, 1H), 6.07 (s, 1H), 4.21 (q, J=7.1
Hz, 2H), 3.65 (dd, J = 89.9, 13.4 Hz, 2H), 1.21 (t, J = 7.1 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) & 196.4 , 170.0 , 153.9 , 145.0 , 138.8 , 138.4, 137.8 , 1343 ,
130.7, 129.6 , 1289, 128.4, 128.1, 127.8, 127.2, 1269, 126.7, 122.9, 110.3 , 106.3 , 62.1 , 62.0 ,

42.5,14.0.

HRMS (ESI) Calculated for CosH204 ([M]+Na") = 445.1410, Found 445.1401.
IR (neat) 3747, 3060, 2982, 2849, 2349, 2055, 1987, 1738, 1676, 1593, 1444, 1276, 1157, 1032, 941,
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Ethyl (S)-2-((2,3-dihydrobenzofuran-5-yl)methyl)-1-oxo0-4-phenyl-1,2-dihydronaphthalene-2-

carboxylate (B39)
ek
(6}
CO2Et

Ph

Result: colorless oil, 82% yield, 93% ee; [a]***=-88.8 (¢ = 0.67 in CH,Cl,, A = 589 nm); SFC (Daicel
chiralcel OZ-3, CO»/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), t; = 8.30 min, t; = 10.13
min.

TH NMR (400 MHz, Chloroform-d) & 8.06 (dd, J = 7.7, 1.6 Hz, 1H), 7.45 — 7.38 (m, 4H), 7.32 (td, J =
7.6, 1.3 Hz, 1H), 7.23 (m, 2H), 6.98 — 6.93 (m, 2H), 6.84 (d, J = 7.7 Hz, 1H), 6.51 (d, J = 8.1 Hz, 1H),
6.03 (s, 1H), 4.43 (m, 2H), 4.20 (q, J = 7.1 Hz, 2H), 3.48 (dd, J = 85.3, 13.4 Hz, 2H), 3.07 — 2.95 (m,
2H), 1.21 (t,J = 7.1 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) 8 196.6 , 170.0 , 158.8 , 138.8 , 138.2, 137.9 , 1342 , 130.8 ,
130.0, 129.3, 1289, 128.4, 128.0, 127.8 , 127.1,, 127.0, 126.9 , 126.7 , 1262, 108.2, 71.1 , 62.0
61.9,42.2,29.5,14.0.

HRMS (ESI) Calculated for CosHa4O4 ([M]+Na*) = 447.1567, Found 447.1573.

IR (neat) 3747, 3058, 2979, 2353, 2088, 1993, 1739, 1676, 1593, 1443, 1277, 1156, 1038, 983, 857,
775, 659, 578 cm'.
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Ethyl (S)-2-(benzo[d][1,3]dioxol-5-ylmethyl)-1-0x0-4-phenyl-1,2-dihydronaphthalene-2-
carboxylate (B40)

Result: colorless oil, 65% yield, 99% ee; [a]*>* =-57.0 (¢ = 0.55 in CH,Cl, A = 589 nm); SFC (Daicel
chiralcel IE-3, CO»/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), t; = 6.98 min, t, = 7.43 min.

TH NMR (400 MHz, Chloroform-d) & 8.07 (dd, J = 7.7, 1.5 Hz, 1H), 7.47 — 7.39 (m, 4H), 7.33 (td, J =
7.5, 1.3 Hz, 1H), 7.24 (m, 2H), 6.99 (d, J = 7.5 Hz, 1H), 6.62 (s, 1H), 6.59 — 6.53 (m, 2H), 6.02 (s, 1H),
5.81 (dd, J = 9.0, 1.4 Hz, 2H), 4.19 (q, J = 7.1 Hz, 2H), 3.47 (dd, J = 88.6, 13.4 Hz, 2H), 1.20 (1, J =
7.1 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) & 196.3 , 169.8 , 146.9 , 146.2 , 138.8, 138.4 , 137.9, 134.3 ,
130.6,129.2,128.9, 128.5, 128.2, 127.8, 1273, 126.8 , 123.6, 110.7,, 107.5, 100.7 , 62.0 , 61.9,
422,140

HRMS (ESI) Calculated for Co7H20s ([M]+Na*) = 449.1359, Found 449.1360.

IR (neat) 3747, 3061, 2980, 2898, 2328, 1738, 1677, 1641, 1593, 1443, 1278, 1157, 1038, 930, 897,
776, 648, 594 cm'.
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Minutes
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Time
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o 1.00;
< ] ©
0'004 T T T T I ‘#‘ T LUV
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00
Minutes
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Time
1 6.978 133460 0.55
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Ethyl
(S)-2-((2,3-dihydrobenzo[b][1,4]dioxin-6-yl)methyl)-1-0x0-4-phenyl-1,2-dihydronaphthalene-2-

carboxylate (B41)
O/w
o] /®/o
CO2Et

Ph

Result: colorless oil, 74% yield, 96% ee; [a.]*>° = -67.9 (¢ = 0.62 in CH,Cl, A = 589 nm); SFC (Daicel
chiralcel OZ-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), t; = 8.99 min, t; = 10.04
min.

H NMR (400 MHz, Chloroform-d) & 8.06 (dd, J = 7.6, 1.6 Hz, 1H), 7.45 — 7.37 (m, 4H), 7.32 (td, J =
7.5, 1.3 Hz, 1H), 7.25 (m, 2H), 6.98 (d, J = 7.7 Hz, 1H), 6.65 (s, 1H), 6.57 (s, 2H), 6.02 (s, 1H), 4.19 (q,
J=7.1 Hz, 2H), 4.12 (s, 4H), 3.44 (dd, J = 76.8, 13.4 Hz, 2H), 1.20 (t, J = 7.1 Hz, 3H).

13C NMR (101 MHz, Chloroform-d)  196.3 , 169.9 , 142.6 , 142.3 , 138.8 , 1383, 137.9 , 134.2 ,
130.7,129.3 , 1289, 128.4, 128.4, 128.1, 127.8, 127.3,126.7, 123.4,119.2, 116.3 , 64.2 , 64.1
62.0,61.8,41.9,14.0.

HRMS (ESI) Calculated for CosHa4Os ([M]+Na*) = 463.1516, Found 463.1523.

IR (neat) 3747, 3060, 2980, 2874, 2384, 1985, 1738, 1677, 1642, 1591, 1443, 1259, 1050, 957, 887,
776, 658, 595 cm'.

0.20-
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Minutes
Retention Area % Area
Time
1 8.994 5554137 50.18
2 10.108 5513990 49.82
0201 R
4 0
5 1
< 0.10q
4 <
3
S
0.00-————4 x L
0.l 0‘ o ‘1.‘00‘ o ‘2.‘00‘ o ‘3.[‘)0‘ o ‘4,[‘)0‘ o ‘5,(‘)0‘ o ‘6,60‘ o ‘7,60‘ o ‘8.‘00‘ o ‘9.[‘)0‘ o ‘10.‘00‘ o ‘11.‘00‘ o ‘12.‘00‘ o ‘13.‘00‘ o ‘14‘,00‘
Minutes
Retention Area % Area

Time
1 8.990 5767061 98.15
2 10.044 108702 1.85
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Ethyl (S)-2-((4-methoxynaphthalen-1-yl)methyl)-1-oxo0-4-phenyl-1,2-dihydronaphthalene-2-

carboxylate (B42)

&

o O OMe

SO

Ph

Result: White solid, Mp: 119-121 °C, 52% yield, 82% ee; [a]*>%=-181.2 (¢ = 0.46 in CH,Clp, A = 589
nm); SFC (Daicel chiralcel OZ-3, CO»/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), t; =12.32

min, t = 14.01 min.

'"H NMR (400 MHz, Chloroform-d) & 8.19 (d, J = 9.1 Hz, 1H), 8.04 — 7.91 (m, 2H), 7.46 — 7.38 (m,
2H), 7.34 - 7.22 (m, 5H), 7.16 (d, /= 7.9 Hz, 1H), 6.92 — 6.61 (m, 3H), 6.48 (d, /= 7.9 Hz, 1H), 5.98

(s, 1H), 4.22 (qt, J=6.2,3.2 Hz, 2H), 4.02 (d, /= 5.4 Hz, 2H), 3.85 (s, 3H), 1.21 (t, /= 7.1 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) § 197.2 , 170.4 , 154.5 , 138.6 , 137.8 , 137.7 , 134.1 , 133.5,
130.9,129.4,128.7,128.4,128.1,127.9,127.5,127.0,126.5,126.3,125.4,124.6,124.3,123.4,
122.2,102.8,62.3,62.0,553,37.9,14.0.

HRMS (ESI) Calculated for C3HaO4 ([M]+Na*) = 485.1723, Found 485.1729.

IR (neat) 3746, 3058, 2979, 2846, 2344, 1984, 1739, 1676, 1641, 1446, 1273, 1070, 942, 893, 767, 633,

598 cm™.
0.40{
= 04205
0.001 -
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Minutes
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Minutes
Retention Area % Area

Time
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14.008 1939925 8.91
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Ethyl (S)-1-0x0-4-phenyl-2-(thiophen-2-ylmethyl)-1,2-dihydronaphthalene-2-carboxylate (B43)

Ph
Result: White solid, Mp: 86-88 °C, 84% yield, 99% ee; [a]**2? = -17.4 (¢ = 0.74 in CH,Cl,, A = 589
nm); SFC (Daicel chiralcel OD-3, CO»/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), t; = 3.35
min, t; = 3.69 min.

TH NMR (400 MHz, Chloroform-d) 8 8.13 (d, J = 7.2 Hz, 1H), 7.42 (m, SH), 7.26 — 7.23 (m, 2H), 7.11
(s, 1H), 7.06 (d, J= 7.8 Hz, 1H), 6.13 — 6.10 (m, 1H), 6.01 (s, 1H), 5.98 (d, J=3.2 Hz, 1H), 4.17 (t, J =
7.1 Hz, 2H), 3.70 — 3.52 (m, 2H), 1.19 (t, J = 7.1 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) & 195.8 , 169.3 , 150.5 , 141.4 , 138.7 , 138.0, 137.9 , 134.3 ,

130.3,129.0,129.0, 128.4,128.2,127.8 ,127.4,126.8,110.1, 108.0, 62.1,60.5,34.8 ,13.9.

HRMS (ESI) Calculated for C24H2003S ([M]+Na®) = 411.1025, Found 411.1029.
IR (neat) 3746, 3060, 2981, 2349, 1985, 1739, 1679, 1642, 1593, 1445, 1276, 1034, 943, 884, 776, 638,

599 cm™.
1.005
2]
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0.00: : — : : :
0.00 1 .60 2. 60 3.60 4.60 5.60 6.60 7.60 8.00
Minutes
Retention Area % Area
Time
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0.60{
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2 ]
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i 5
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0.00 O ‘LA
0.00 ‘ C 1.60 2‘00 Y 3.‘00 Y 4.60 ‘ 5.60 6.60 7.(50 ‘ 8.00
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Time
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2| 3.689 5206908 99.53
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Ethyl (S)-2-(furan-2-ylmethyl)-1-0x0-4-phenyl-1,2-dihydronaphthalene-2-carboxylate (B44)

o]
COzEt

Ph
Result: White solid, Mp: 73-75 °C, 76% yield, 99% ee; [a]*® = -26.6 (¢ = 0.64 in CH,Cl,, A = 589
nm); SFC (Daicel chiralcel OX-H, CO,/MeOH = 90/10, flow rate = 1.5 mL/min, A =254 nm), t; = 8.13
min, t; = 8.67 min.

'"H NMR (400 MHz, Chloroform-d) & 8.09 (dd, J = 7.7, 1.6 Hz, 1H), 7.46 — 7.41 (m, 4H), 7.38 — 7.34
(m, 1H), 7.30 (m, 2H), 7.06 (d,J = 8.5 Hz, 1H), 7.01 (dd, J = 4.4, 2.0 Hz, 1H), 6.77 (d, J = 4.4 Hz, 2H),
6.06 (s, 1H), 422 — 4.17 (m, 2H), 3.92 — 3.64 (m, 2H), 1.19 (d, J = 7.1 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) & 195.9 , 169.4 , 139.1 , 138.7, 137.9 , 137.2, 134.4 , 1304 ,
129.2,128.9,128.4,128.3,127.9,127.5,127.4,1269,126.4,124.5,62.1 ,61.6,36.4,14.0.
HRMS (ESI) Calculated for C24H2004 ([M]+Na*) = 395.1254, Found 395.1236.

IR (neat) 3746, 3063, 2985, 2349, 1988, 1738, 1677, 1642, 1593, 1445, 1275, 1033, 941, 895, 763, 642,
588 cm.
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1003
< ]
0.50]
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Time
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2 0]
000 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

Minutes
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Time
1 8.131 62502 0.53

2 8.665 11796054 = 99.47
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Ethyl 1-hydroxy-4-(1-(4-methoxyphenyl)ethyl)-2-naphthoate (B45)
OH

sol
I OMe

Result: colorless oil, 30% yield, 56% ee; [a.]*** = 82.6 (¢ = 0.18 in CH,Clp, A = 589 nm); SFC (Daicel
chiralcel IG, CO/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), t; = 10.82 min, t, = 12.57 min.

H NMR (400 MHz, Chloroform-d) & 12.03 (s, 1H), 8.46 — 8.43 (m, 1H), 7.88 (d, J= 7.6 Hz, 1H), 7.78
~7.77 (m, 1H), 7.52 — 7.46 (m, 2H), 7.12 (d, J = 8.7 Hz, 2H), 6.79 (d, J = 8.7 Hz, 2H), 4.68 (d, J = 7.1
Hz, 1H), 4.51 - 4.46 (m, 2H), 3.75 (s, 3H), 1.73 (d, J= 7.1 Hz, 3H), 1.48 (d, J= 7.1 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) & 171.2 , 156.0 , 157.7 , 138.9 , 135.6 , 131.7, 129.2 , 1283 ,
125.3,125.2, 124.4,124.2,121.9, 113.8,105.0,, 61.4,55.2,39.6,22.9, 14.3 .

HRMS (ESI) Calculated for C2;H,04 ((M]+Na®) = 373.1410, Found 373.1401.

IR (neat) 2930, 1659, 1631, 1510, 1451, 1373, 1337, 1175, 1095, 1033, 831, 768, 557 cm™".
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11. Copies of NMR Spectra for the Reaction Products

Ethyl (S)-2-(4-methoxybenzyl)-1-0x0-4-phenyl-1,2-dihydronaphthalene-2-carboxylate (B1)
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SOt TN NN NANANANNDSDOSHDO OO NN —— OO NN =
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N N e —— N\ ~—
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Methyl (S)-2-(4-methoxybenzyl)-1-ox0-4-phenyl-1,2-dihydronaphthalene-2-carboxylate (B2)
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Isopropyl

(S)-2-(4-methoxybenzyl

~
)
~

1-ox0-4-phenyl-1,2-dihydronaphthalene-2-carboxylate (B3)
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Benzyl (S)-2-(4-methoxybenzyl)-1-oxo0-4-phenyl-1,2-dihydronaphthalene-2-carboxylate (B4)
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Adamantan-1-yl (S)-2-(4-methoxybenzyl)-1-oxo0-4-phenyl-1,2-dihydronaphthalene-2-carboxylate
(BS)
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Diethyl (S)-(2-(4-methoxybenzyl)-1-ox0-4-phenyl-1,2-dihydronaphthalen-2-yl)phosphonate (B6)
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18.56
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(R)-2-acetyl-2-(4-methoxybenzyl)-4-phenylnaphthalen-1(2H)-one (B7)
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f1 (ppm)
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S xXx—oOOn DN —O0O0 N —~—D>DOOTFTAAN =000 — DX O TN —O ST ANt Ol + 0l — 0 ¢ v
SHALTTMNMmm M ——0300Q 000 adAddddNNd—=—=—=0038 %55 On (SIS S
=B Sl o S o S S L S ol o o o S O “RR =R RN RENo R RENo R R T e R s s s s S s SR S I e T o T s T o Mo W o} —_——O O O
N N e (P ~ N
Ohe
9] /Q/
CO5Et
Ph
Parameter Value
1 Title pdata/ 1
2 Solvent CDCI3
3 Temperature 293.8
4 Number of Scans 16
4 S 5 Spectrometer Frequency 400.18
S < —— 6 Nucleus 1H
43 42 41 40 39 3.8 ﬂ3~7 3.6

§  g5gs: £ g £d EE
- N = - = I & - [ )
35 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
f1 (ppm)
" OIS i Qi v I B SR % % % - oc o
1 I e Niev0 ~
o /@,om
CO,Et
Ph
Parameter Value
1310 1300 1290 1280 1270 1260 i p !
1 (ppm) 3 Temperature 2042
4 Number of Scans 256
5 Spectrometer Frequency 100.63
6 Nucleus 13C
38.5 137.5 14 13
1 (ppm) 1 (ppm)
- ‘ |

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)
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Parameter Value
1 Title pdata/ 1
2 Solvent cDCi3
3 :; :' o,_' 3 Temperature 2938
T T T T T T 4 Number of Scans 16
415 405  3.95 3.8 36 34 5 Spectrometer Frequeney 400,15
f1 (ppm) f1 (ppm) 6 Nucleus 1H
I “u
" N Y WY\ |
B g% £¢ g g8¢ <
, e L , , , e , , — , ,
35 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00
f1 (ppm)
° (=] NN AN ANSCONOSOANIRNNn N —0O QLo N~ —
5 g fhaAnndnaaadaaacnaaasse S = o -
| eSS —————————— 0N 1 |
139 137 130.5 129.5 1285 1275 1265 Parameter Value
1 (ppm) f1 (ppm) 1 Title pdata/ 1
2 Solvent cpCi3
3 Temperature 294.3
4 Number of Scans 256
5 Spectrometer Frequency 100.63
6 Nucleus 13C
127.8 127.4
f1 (ppm)
10 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 (

f1 (ppm)
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Ethyl (S)-2-(4-methoxybenzyl)-1-ox0-1,2-dihydronaphthalene-2-carboxylate (B10)

CXSCOXXLLMM——0OLCASASHNDT - CLCTTAANL TN % © "
SomAaITITITTONNNNMAAA—-=C3SCE —————=—=—=——— S oo - =
NN N NN NN NN NN N NN NN NN C S S EFFFFSFT T nnmm — ==
| SN ~-

H
—Mﬂ IJ !l M L Parameter Value
g J; 4 1 Title pdata/ 1
:: ' ' < ' 2 ' S 5 ' f% ' '°- 2 Solvent cpci
80 78 7.6 74 72 7.0 68 66 64 62 ot Y
1 (ppm) 5 Spectrometer Frequency 400.18
6 Nucleus 1H
S
———
‘ 36 35 34 33
f1 (ppm)
)
i I I
| |
o J

41.00
~41.00=
1.00<
1.00,_
J2.00=
3.00=
1.00=
005
3.00—

E}

3.00=

T T T T

85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -C
1 (ppm)

(3} o 0N O O S en oL~
e} o) 0 - Ol — QXSSO S O ) o
g £ 25200 ARRES82 8g8 3 o
I I | = | ! I I
OMe
o L
O‘ i
_L H
T T T T T T T T T Parameter Value
132 131 130 129 128 127 126 62.061.9 1 Title pdata/ 1
f1 (ppm) f1 (ppm) 2 Solvent cpei3
3 Temperature 2043
4 Number of Scans 256
5 Spectrometer Frequency 100.63
6 Nucleus 13¢
" W " " o

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 -10
f1 (ppm)
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ethyl 1-hydroxy-4-(4-methoxybenzyl)-2-naphthoate (B10")

S OO TOVOVOWNWVNTT—— 0O =00 0OWVT OO O N <
o TTRRO NI InININ AT T SO TFTITAS T YT
— =R S S R T o S S L S S SN o S SN IR AR A B A R
| RN NSNS AN NN A2 S
Parameter Value
1 Title pdata/ 1
85 83 81 79 77 75 73 71 69 67 eter Froaueney GIR17
f1 (ppm)
L | i l
) 4 LS 2 o &
S S S8s3¢s¢S Sc<e S
—— e e P
3.0 12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
f1 (ppm)
S —~OoO0NNTFTAN~< N~ 0 9]
— onNuVLANAOANWVY VYWY ST N 0w <+ o i «
[ AR T Co T s o T o I I o I o N o\ I o I o Y o I ) (=} - N o~ <t
—_— — = o == = — o N o —
oSN T————— [ I [ [
OH
l l CO,Et
J MeO' I
Parameter Value
T T T T T T T T T T T T 1Title pdata/ 1
1290 1280 1270 1260 1250 124.0 zsawen - coow
f1 (ppm) 4 Spectrometer Frequency 150.91
5 Nucleus 13C
I
. il |
'00 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O

f1 (ppm)
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Ethyl (S)-4-chloro-2-(4-methoxybenzyl)-1-oxo0-1,2-dihydronaphthalene-2-carboxylate (B11)

— =t~ I ANNOOoO XX LCOoOXTFT—NNAN——COoOOIITEEILCWV TSV~ 0O
coca L L Lo L LCnn nnntTtETETTANMNANCHTLOLCHANNNANNN————m==m—==— Cwnnnn o — —
cceeNDDDNNONNDONNDNDNCCOCC O C ST ONNNONON A~ — —
TR N e — —
OMe
0]
‘AAML J‘DL:U b
<
- T &7 ﬁ—vﬁ—ﬂ‘ﬁ—v—T—r
4.25 4.15 4.05 36 35 34 33 Parameter Value
f1 (ppm) f1 (ppm) 1 Title pdata/ 1
2 Solvent CDCI3
3 Temperature 2938
4 Number of Scans 16
5 Spectrometer Frequency 400.18
6 Nucleus 1H
< @ < o o
=T
81 79 77 75 73 71 69 67 65
1 (ppm)
[
I Ih
A l.l.._JJ l

0of
2.001
1.00=
42.00=
2.00=
1.00=
2.001
3.00-=

E)

3.00=

T

90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00

f1 (ppm)
<t o < AN A O N
< % % T =0 QB C W maa = *® o
2 < ] aoadadaanaaa- e¢ 3 = @
I | N I I
o /@om
O‘ o
Cl
Parameter Value
l J 1 Title pdata/ 1
2 Solvent cpei3
T T T T T T T T T T T 3 Temperature 294.4
1 35 ’I 33 ’I 3’] ’I 29 1 27 1 25 4 Number of Scans 256
1 m 5 Spectrometer Frequency 100.63
(Ppm) 6 Nucleus 13¢

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)
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Ethyl (S)-4-bromo-2-(4-methoxybenzyl)-1-0xo0-1,2-dihydronaphthalene-2-carboxylate (B12)

- LI NOOoOR XXV OoO T AN —~ONDLLCWN TN Cm —
DM Tt AN NNNONLCLCNANN~—~—— == = — Lo N - =
NN NN NN NN NNNNNNNNN S OSSO AN N O —-——
N e TTSN—= ——— N
o /@,orwe
O‘ =
Br
S S 3 S S S Parameter Value
& g a
! T T ! T T T T 1 Title pdata/ 1
80 78 76 74 72 70 6.8 6.6 2 Solvent cpeis
f1 (ppm) 3 Temperature 2937
4 Number of Scans 16
5 Spectrometer Frequency 400.18
” n 6 Nucleus 1H
< <
& T T8 T
42 4.1 3.5 34 33
f1 (ppm) f1 (ppm)
[
| |
L Jt . I

= O SR G 4 d 43 4
g S8 & 38 S s 2 S
- O - o O - o~ ] o~ ]
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 -O.
1 (ppm)
wy wy W LN Ctn— S on “w o - ~ o
| e W [
o /@,orwe
e
Br
Parameter Value
1 Title pdata/ 1
2 Solvent CDCI3
. . . . . . . . . . . 3 Temperature 294.3
136 134 132 130 128 126 St ey 10065
f1 (Ppm) 6 Nucleus

I

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ¢«
f1 (ppm)
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Ethyl (S)-2-(4-methoxybenzyl)-4-(4-methoxyphenyl)-1-0xo0-1,2-dihydronaphthalene-2-
carboxylate (B13)

COMTANDODXXNN—~—AADWNT —~———=NAOTT—O—N0wOOX—00 200 N
SSSSITITITIMNMNMMMNMaAA=—=S5030000803N===2080nFan a Q=
XHXLXENNNNENNNNNNNNNNNNNNGS SO OCCO S Feneeamenmen —_——
S el sl DRI o
p— A ——
Ohe
o /©/
Parameter Value -
1 Title pdata/ 1 - CO-EL
2 Solvent cpeis 2
=} =} 3 Temperature 2937
aE =r —o+ T By N 4 Number of Scans 16
7.4 7.3 7.2 71 7.0 6.9 5 Spectrometer Frequency 400.18 O
f‘l (ppm) 6 Nucleus 1H
Ohle
e
—_—
3.6 35 34 33
f1 (ppm)
[
| |
il
UM " JJL_L |

J41.00<
2.00.1
3.00<
3.00<

12 oo{
3.00x

T T

60 55 50 45 40 35 30 25 20 15 1.0 05 00

T

) SN ANXANN—~nNOm L] € O

© SOBXNT == KNI E Ao o= * <
[} SwnmwneanmnnnnnndoN NN —-— o — v - <
— e e e e e e e e e e - - C o v A —
I | s v I

L

T

T T T T T T

138 136 134 132 130 128 126

f1 (ppm) OMe
Parameter Value
1 Title pdata/ 1
2 Solvent cpci3
3 Temperature 2042
T T j T J 4 Number of Scans 256
56 55 62.2 61.8 5 Spectrometer Frequency 100.63
f1 (ppm) f1 (ppm) 6 Nucleus 13

o

10 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O
f1 (ppm)

93



Ethyl (S)-4-(4-bromophenyl)-2-(4-methoxybenzyl)-1-oxo0-1,2-dihydronaphthalene-2-carboxylate

(B14)

EEEERII9TTAAAMANGRSEc388Cce882EdAsn N8
v N NN N NI I N NNV BV BV v A S —_——
T N err———————————— e Y ~
o /@om
Parameter Value &
1 Title pdata/ 1 COoEL
2 Solvent cpei3
3 Temperature 2938
4 Number of Scans 16
5 Spectrometer Frequency 400.18 O
6 Nucleus 1H
Br
S 33 ee2 S J
81 79 77 75 73 71 69 67 65 §
f1 (ppm) 36 35 3.4 33
f1 (ppm)
1l
J
J M. |
g g 43" 4
< < S < <
- : = : : S : : : e : :
85 80 75 0O 65 60 55 50 45 40 35 30 25 20 15 10 05 00
f1 (ppm)
— NINTNMNCQNQANT NN — o — w -
2 grooooaooooaddadadda = R = *
N —————— S I
o /®,0Me
Parameter Value <
1 Title pdata/ 1 O‘ COsEL
2 Solvent cpei3
3 Temperature 294.3
4 Number of Scans 256
5 Spectrometer Frequency 100.63 O
T T —— —— —— T —— —— ¢ Nuclons e
132.0 131.0 130.0 129.0 128.0 127.0 126.0
f1 (ppm) Br
—T—7—— T T T T 1
138.0 137.0 62.0 61.6
1 (ppm) 1 (ppm)

130 120 110 100
f1 (ppm)

10 200 190 180 170 160 150 140
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T T

90 8 70 60 50 40 30 20 10 O



Ethyl (S)-2-(4-methoxybenzyl)-1-ox0-4-(thiophen-2-yl)-1,2-dihydronaphthalene-2-carboxylate
(B15)

OOVt et OOt tTAN—~—0O 00N ——cnn—=FTANOSOK0WODNON T —00 O K
SSSCTIIIITMAMMNMNMNMNM@OaAaN=-==3535SC33C0a0dGA—====01nnInaa-=
XXX NN N NN NN NN NENNNENNENNNNNNNNNNN S C ST T mnn —— —
S S\ L ———— N SR
Parameter Value
1 Title pdata/ 1
4 2 2 Solvent cpeis
T s T T et T 3 Temperature 2938
425 420415 36 35 34 4 Number of Scans 16
5 Spectrometer Frequency 400.18
f1 (ppm) f1 (ppm)
6 Nucleus 1H
< S < S @ <
P - -

&l
T T T T T T T T T T L T T 1

81 79 77 75 73 71 69 67 65 63 6.1
1 (ppm)

2.007 —e—
L
L

g gs'sd 4 d 42 d
3 §sss & s 3 =
. = i e . . . —F . . . — . .
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1 (ppm)
5 TFERiAEGARRAREA O 2gE: 2 g
\ || I i T
o /@Ohﬂe
135 133 131 129 127 125
f1 (ppm) Parameter Value

5 Spectrometer Frequency 100.63

1 Title pdata/ 1

2 Solvent cDCl3

3 Temperature 2943

4 Number of Scans 256
—_— —r T T

6 Nucleus 13C

131.4131.2 624 620
1 (ppm) 1 (ppm)

J ARSI ——— " i " iy ™ ok e

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O
f1 (ppm)
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Ethyl (S)-4-cyclopropyl-2-(4-methoxybenzyl)-1-0xo-1,2-dihydronaphthalene-2-carboxylate (B16)

N=202Q0RVLOMFTMANTONM——=0XENRXXELONMNITONN =N —=BOERARROTOCLCMFTTTOAM T TN LN
SOCADR VOV INMMMIMMMOWR WV 0 0 — — — — o~ — — OVt Nl OO —— = 0000 % L XLKLKXLKXLOLCLCLCAANANANA
XL NN NN N NN N NN NN NNN S S et Fmmnmnmn—-————Sccccoccdocccoccaocccoc
S —_— o —
@ < <
TNT T T T T T T
09 0.8 0.7 06 05 04 03 0.2 Parameter Value
f1 (ppm) 1 Title pdata/ 1
2 Solvent CDCI3
3 Temperature 2939
4 Number of Scans 16
5 Spectrometer Frequency 400.18
< < 6 Nucleus 1H
T T T T
42 41 34 32
1 (ppm) 1 (ppm)

2.001
3.00-=

%
:

1.00-x
— [3.00"
o [2.00,
1.00,
1.00<

g

11 oo{
1.00=
11.00
1.004
2.00

N
Il
T

T T T

70 65 60 55 50 45 40 35 30 25 20 15

85 80 75 0 05 00 -05
f1 (ppm)
0 ] S N O Y O 0N ¢ O O
© (=3 o 0w+ — XS T ® - o 0\(\1.\\'>
g £ 8 ofondaSsddz cew 5 e
| \ ———e -l | NN
1 il
T T T T T T T T T T T T T T T T T 1 Parameter Value
139 137 135 133 131 129 127 125 123 1 Tite ptata 1
2 Solvent CDCI3
f (ppm) 3 Temperature 294.3
4 Number of Scans 256
5 Spectrometer Frequency 100.63
6 Nucleus 13C

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O
f1 (ppm)
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ethyl (S)-2-(4-methoxybenzyl)-1-0x0-4-(3-phenylprop-2-yn-1-yl)-1,2-dihydronaphthalene-2-
carboxylate (B17)

MW@ O ST OO0 = =00 mN =00 N0
COOCC MMM TITTIEITONANMNMNNOSON M
Boww NN NEENNENNNNNNO OO
—_—— | ——

Parameter Value
=) S =) 1 Tite pdata/ 1
S < < 2Solvent cocia
T T T T T T T T T 3 Number of Scans 16
4 spectrometer Frequency 400.18
3.70 3.60 f (3.50 ) 3.40 3.30 5 Nucoun "
ppm

g L& 4 d <82 S
< Se<< ] < Se< <
: L e : : R R : : e : : :
90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0 -0!
1 (ppm)
) ) ] OCMOVOTOoOO—~MnmA—~T ~Nno
© o 3 Nt =~ — O QA R®®®ONN N 2D QxR = N o
X o n N dAdAdAANNNA =0 - = < — I o
— — — o e o = = o = =~ — 00 00 O O N < o] -
I I I e — g I I I
J I ij..
T T T T T T T T T T i j Parameter Value
32 131 130 129 128 127 126 125 124 123 62.0 61.6 1Tide pdatar 1
1 (ppm) f1 (ppm) Inmmrorscans 556
4Spectrometer Frequency 100.63
5 Nucleus 13C

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0O -10
1 (ppm)
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Ethyl (S)-2-(4-methoxybenzyl)-6-methyl-1-oxo0-4-phenyl-1,2-dihydronaphthalene-2-carboxylate

(B18)

QDM N AN —=0NN—~—FTATATONO—=——=NADD>OWN QD0 < INE=N:

AATIITTTLIANNNAACQOFOLONN==—= = =—=00NnM"M N N =

NN NN NN NNNENNNNNNENN S S SO Fonoenemonm o —_——

e I e SN ~
< S 2 < < < Parameter Value

T M' T NV = £L T T T o T
1 Title pdata/ 1
757473727170 69 6867 66 > Sotoent .
f1 (ppm) 3 Temperature 2938
4 Number of Scans 16
5 Spectrometer Frequency 400.18
6 Nucleus 1H
] <
T e e T
3.7 3.5 3.3
f1 (ppm)
bUUl
A I\
g $ g2 g g
- o L lal [}
T T

T

85 80 75 70 65 60 55 50 45 40 35 30 25 20

1.5 1.0 05 0.0 -0.5

9.0
f1 (ppm)
I I | =S\ e I I I
o /@,OMe
CO
Me
Ph
T T T T T T T T T T T T T _— Parameter Value
1320 131.0 130.0 129.0 128.0 127.0 126.0 620 61.6 1 Title pdata/ 1
f1 (ppm) 1 (ppm) 2 Solvent cDel3
3 Temperature 294.2
4 Number of Scans 256
5 Spectrometer Frequency 100.63
I I 6 Nucleus 13C
139 138 137
f1 (ppm)
L J
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -10

1 (ppm)
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Ethyl (S)-2-(4-methoxybenzyl)-1-0x0-4,6-diphenyl-1,2-dihydronaphthalene-2-carboxylate (B19)

NN O N OO ==t OO ONRN—O RO NNNNANO

—mMIN N NIITLLILILILTAAAAAAAAAAA=—~33S 003 ANA~0CTaaad

B O NN NN NN N NN N NNNNNNNNNNNN SO O A AN N = —

N N e ——— — S o0

Parameter Value

1 Title pdatal 1

< S < < 2 Solvent cocia

T = T =~ —&— = 3 Temperature 203.7
ns

7.55 7.45 7.35 7.25 7.15
f1 (ppm)

6 Nucleus 1H

< <
—_— =
3.7 3.6 35 34
f1 (ppm)

C__

L_Ju._,)k )

2.004
J1.00]
2.001
4.00
1.001
3.00=

.0 85 80 75 7. 65 60 55 50 45 40 35 30 25 20 15 10 05 00

f1 (ppm)
° Q% AT MRN@MO O MmN XY~ o — ® -
3 € 7 $rn88888558848¢C d 8 3 5
| | | | e rr————— [ | |
13121290 1280 1270 1260 1250 S Semaratue woro
1 (ppm) f1 (ppm) & Sommamerer Fraquoncy 10063
10.0 139.0 138.0
1 (ppm)

L 1.

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 -10
1 (ppm)
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Ethyl (S)-6-methoxy-2-(4-methoxybenzyl)-1-oxo-4-phenyl-1,2-dihydronaphthalene-2-carboxylate

(B20)

QU TONA- MmN —TATATN N =——0 AL LCNANDDC
AOTITLIITLTTLITANNN—-—~CCOCRLCOCAN—~ = —— = — T oA
I O O T T T T S S e N S S S S Rt P RV I T T B IV R B
o SN A A Y N/
< NN S <
T M' T NV =T NV T V—VNV
75747372717069686.7 66
f1 (ppm)
< <
P ol

f T T T

3.7 3.6 35 34 3B
f1 (ppm)

Parameter Value
1 Title pdata/ 1
2 Solvent cpei3

3 Temperature 293.9

4 Number of Scans 16

5 Spectrometer Frequency 400.18

6 Nucleus 1H

H1.001
001
00y
00~
e

0
11.00=

QoM T NN~ =0 NN ——=FTANTATVONO———0OD>0OWVN QAN C
AOTITLIITLTTILITTANNN—-—~CCOCRLCOCAN— = —— = — T Ccwmnmnn
N O N T T S e e N S N S S IRV I T T A IV R B )
— B <\
< NN S <
T M' T NV =T NV T V—VNV
75747372717069686.7 66
f1 (ppm)
< <
P

ol
f T T T

3.7 3.6 35 34 3B
f1 (ppm)

Parameter Value
1 Title pdata/ 1
2 Solvent cpei3

3 Temperature 293.9

4 Number of Scans 16

5 Spectrometer Frequency 400.18

6 Nucleus 1H

2001 mme—

g 3 L8 £ 2 47 d g

g R g s & = S
: = o= mod - : : : — o — : :
85 80 75 70 65 60 55 50 45 40 35 20 15 10 05 o00

f1 (ppm)
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Ethyl  (S)-6-fluoro-2-(4-methoxybenzyl)-1-oxo-4-phenyl-1,2-dihydronaphthalene-2-carboxylate
(B21)

] < ] ]
757473727.17.069686.76.66.5 . Parameter ::"'/°1
itle pdata
f1 (ppm) 2 Solvent CDCI3
3 Temperature 293.7
4 Number of Scans 16
5 Spectrometer Frequency 400.18
j 6 Nucleus 1H
S S S
43 41 39 37 35 33
1 (ppm)
i
l A LJL |
g 3sg £ ¢ £ g
= SR . = il , , — , ,
20 15 1.0 05 00

75 70 65 60 55 50 45 40 35 30 25

©
o

9.0 85

f1 (ppm)
=} CXNTON—=YOTONTONNC—O0N NN ST~
<+ QA0 =S XN O — O O %€ WL Wi v e - N <
o) oottt amnnonnnndANNNN————=— o = v — <+
B St AL AUSRL BRI SRUNA JRLENA S SR B SR D S e B b o o) © ©wn <+ =
| [P B RN S B | ‘

JL JLL u J Parameter Value
1 Title pdata/ 1
T T T T T T - T - T T T

33 132 131 130 129 128 127 126 115 114 113 S o
f1 (ppm) f1 (ppm) 4 Number of Scans 256
5 Spectrometer Frequency 100.63
6 Nucleus 13C
1415 1405 1395 1385 1375
1 (ppm)

T T T T T T T T T

70 60 50 40 30 20 10 O -10

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
f1 (ppm)
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-102.1

Parameter
1 Title

2 Solvent

3 Temperature

4 Number of Scans

Value
pdata/ 1
cDCi3
294.0
16

5 Spectrometer Frequency 376.55

6 Nucleus

19F

T

-80

T

-100
f1 (ppm)

102

-120

T

-140

T

-160

T T

-180

-200

T

T

-2



Ethyl
(B22)

SR CTITTONONAN XN 0N =00 =0QANMMANS XN QT =00
SOHITTITITLITIITIAAANNNAN =SSR RACESNR=—8LCCMn
N NN N NN NN NN SN SN SN NN N NN C O C OO STttt Fomenman
[N - —
< o o <
T T = i T 5 =T
75 74 73 72 71 7.0 69
1 (ppm)
< S e
o P o
T ? T T T T f T ! T T
4.3 4.1 3.9 3.7 3.5 3.3
1 (ppm)
I
[

(S)-6-chloro-2-(4-methoxybenzyl)-1-oxo0-4-phenyl-1,2-dihydronaphthalene-2-carboxylate

Ph

Parameter Value
1 Title pdata/ 1
2 Solvent cpCi3
3 Temperature 293.9
4 Number of Scans 16
5 Spectrometer Frequency 400.18
6 Nucleus 1H

3.00=

60 55 50 45 40 35 30 25 20 15 10 05 00
f1 (ppm)
<t w T OV OB TN~ > —
8 2 Z53250-3%¥8z%¥589¢d Sam 2 3
— — e e e e e e e e e C Ccwn <+ —
| | | e \m———— (. |
o /@,or\ne
Cl
Ph
Parameter Value
1 Title pdata/ 1
T T T T T T T T 2 Solvent CDCI3
133 132 131 130 129 128 127 126 3 Temperature 2943
4 Number of Scans 256
f (ppm) 5 Spectrometer Frequency 100.63
6 Nucleus 13C
62.2 62.0 61.8
f1 (ppm)
! |
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -10

1 (ppm)
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Ethyl
(B23)

(S)-6-bromo-2-(4-methoxybenzyl)-1-oxo-4-phenyl-1,2-dihydronaphthalene-2-carboxylate

5889933999937 8058222z3¢2228&82c2Tcan as2
EN NN NN NN N NSNS NN NN NN N C S C STt FFammam -
e e e ————— * — SN\ ~—
o /@,or\ne
S
Br
2 .- X Fn
80 78 76 74 72 70 68 6.6 Parameter Value
f1 (ppm) 1 Title pdata/ 1
2 Solvent CDCI3
3 Temperature 293.8
4 Number of Scans 16
5 Spectrometer Frequency 400.18
M J 6 Nucleus 1H
o - e
43 4.1 39 37 35 33
1 (ppm)
[
1
Lo
| | |
A IR
g g8 g
55 50 45 40 35 30 25 20 15 10 05 0.0
f1 (ppm)
© " THMOTMMANOCANN —Q O —
v o € NKE N A= =3O %KLL LN M — O = o S
2 < cooooonosooooosos gena ¥ st
| e em——— / I ‘
o /@,or\ne
S
J Br
Ph
1320 131.0 130.0 129.0 128.0 127.0 Parameter Value
1 Title pdata/ 1
f1 (ppm) 2 Solvent CDCI3
3 Temperature 294.3
4 Number of Scans 256
5 Spectrometer Frequency 100.63
6 Nucleus 13C
63.0 62.5 62.0 61.5
1 (ppm)
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -10

1 (ppm)
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Ethyl (S)-2-(4-methoxybenzyl)-1-oxo0-4-phenyl-6-(trifluoromethoxy)-1,2-dihydronaphthalene-2-
carboxylate (B24)
— QOO AN —=FTANNO O WMoaon n — O 0 0 <t — O > <+ O o
—S¥IITITTANN—= =SSO0~ AN A=099Fn aaaQ
(< B-<T o o e e e e e L e o e o) T T TN nonn — -
N e N e ~—
Il
| |
J “ || | l
& SRR ) g &4 g
3 2s8s3s 3 S S 3 S
— R L A : : ot : : : e : : :
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -O.
f1 (ppm)
o 0 oo MOy
(=] < T NN TN ANONO AN O n >~ o o« (=N
v oy 0 NSNS Ol — Q00w WSO oy 0 e Q= N N
=) O N Nt~ o~ ol o N - o
— —_— o e e e e e e e e e e ) O O n <t -
\ \ I o prmmte———— — | \
L [ UL NN Y
140 138 136 134 132 130 128 126 124 122 120 118  62.2 62.0
1 (ppm) 1 (ppm)
|
|
| I |
L .
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O

f1 (ppm)
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—-57.51

Parameter Value

1 Title pdatal 1

2 Solvent cocia
16

3 Number of Scans
4 Spectrometer Frequency 376.55

5 Nucleus 19F

T

T

T

T

T

T T

-160 -180

-200

-2

-60

-80

-100
f1 (ppm)

-120

106

-140



Ethyl  (S)-8-fluoro-2-(4-methoxybenzyl)-1-oxo-4-phenyl-1,2-dihydronaphthalene-2-carboxylate
(B25)

TTOAOAN—CDDATNA—~0ONNAN——RXLCDSLXDDIVUV N —=CWVUY TN —OO0 KD~ 00 T N —
TITIITITTM MM adAddldldSSESia00RRnN0CSNdNNAA—==0801nmaaa
EN NN N NN NN SN NN NN NN NNRNNNN N ECCECC O CCCCCCCF Sttt toroe;em— — —
NN NN — —
OMe
oo /@
O‘ <Ot
Ph
3 3 3 3 3 73
T 'h.V T '\iV V'\i V-‘ T T VN T
Parameter Value
75 74 73 72 71 70 69 68 6.7 66 1 Title pdatal 1
f1 (ppm) 2 Solvent cpci
3 Temperature 2038
4 Number of Scans 16
5 Spectrometer Frequency 400.18

ﬁ ﬁ 6 Nucleus 1H

S

—_—h S S

4.3 4.2 j 3'7' 3'5 j 3'3
1 (ppm) Cfl (ppm)

55 50 45 40 35 30 25 20 15 10 05 00 -0

f1 (ppm)
a NOTTNOCOSMATM®E NS — 0NN T —
<+ QNS KECSHLL NN = =% XLXN NN G S e Qe « <
o CCeTurmFTmmmmmmnddaddN— == — @l = <+
P g SN S0 AL NG ENCENUENA AL SR S B D S S o) © o n <+ —
I | I I

e
I MJ/\\W‘ Ph

Parameter Value
T T T T T T T T T T T .
136 134 132 130 128 126 1230 1225 o v,
f1 (ppm) f1 (Ppm) 3 Temperature 294.3
4 Number of Scans 256
5 Spectrometer Frequency 100.63

" l 6 Nucleus 13C

T

T T

117.0 116.0

f1 (ppm)

118.0

10 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O
1 (ppm)
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-111.50

T

T

20

-20

-40

T

-60

T

-80

T

-100
f1 (ppm)
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T

-140

T

-160

T

-180

T

-200

T

T

-2



Ethyl (S)-2-(4-methoxybenzyl)-8-methyl-1-ox0-4-phenyl-1,2-dihydronaphthalene-2-carboxylate
(B26)

NN —Q XN TONN——0ODWV OV INAN—ORXEREDSLCNODO OO0V o o
T T AN N AN ANANANANANN—~—=ODCCXLLCLOITANANNN———~— = — &~ 0 C NN -
NN NN NN NN NN N NN NN NS CC Gt Frmmamana - ==
5 S S S G R A
S rr——— i N = ~I—
Ohde
Me O /©/
g g =8 2 g
= A, =g =
75 74 73 72 71 70 69 68 6.7 6.6
f_l ( ) Parameter Value
ppm 1 Title pdata/ 1
2 Solvent CDCI3
3 Temperature 293.8

4 Number of Scans 16

5 Spectrometer Frequency 400.18
6 Nucleus 1H
S

<
4.3 4.2 4.1 3.5 3.4 3.3
1 (ppm) f1 (ppm)

3.001
2.00
3.00
3.00

60 55 50 45 40 35 30 25 20 15 10 05 0.0 -05

f1 (ppm)
<+ < T =+t =DM TFT OS> AN~
% =] B = QN LA = =LKL LN [t )} [ S
) s S rocoomgagggagc ecn g a =
I I [T \m——— I~ I I I
133 132 131 130 129 128 127 Parameter Value
f1 (ppm) 1 Title pdata/ 1

2 Solvent CDCI3

3 Temperature 294.3
4 Number of Scans 256
J I 5 Spectrometer Frequency 100.63
6 Nucleus 13C
T T T T T
142 141 140 139 138
1 (ppm)
|

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 -10
1 (ppm)
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Ethyl (S)-2-(4-methoxybenzyl)-5,7-dimethyl-1-ox0-4-phenyl-1,2-dihydronaphthalene-2-

carboxylate (B27)
ZEARIN2NCNLIAEYRANNNAR2SSNS TS £9ga] 7 AEEE
NN N NN NNNNNN OO SFSSSSS S e o - ===
R YR IR P N
o /@,or\ne
hie B
M O, -
P 2 Me Ph
[N < S— : ek :
3.453.403.35 4.254.204.154.10 Parameter Value
1 Title pdata/ 1
f1 (ppm) f1 (ppm) 2 Solvent CDCI13
3 Temperature 293.7
4 Number of Scans 16
5 Spectrometer Frequency 400.18
6 Nucleus 1H
< S < S <
7776 75747372717.069 686.7 6.6
1 (ppm)
i
it l '
i
il J
g 2de ¢ < & & ¢ < g £
SR B K. = . . S 9« . - N . .
80 75 70 65 60 55 50 45 40 35 30 25 2.0 1.5 1.0 05 00
f1 (ppm)
) (3} NN —~0OXTTFXLATD AN
5 g E92aAnNeneS88884%Y SEz 2 b
2 - RATERUS R R SR R R R D D D D D C Cwn <+ aQ —~
[ [ |t N e [ JER
o /@,or\ne
Me B
(1 s
Me Ph
l J J Parameter Value
1 Title pdata/ 1
138 136 134 132 130 128 126 S o
f1 (ppm) 4 Number of Scans 256
5 Spectrometer Frequency 100.63
6 Nucleus 13C
62.4 61.6
1 (ppm)
I
-~ ‘ oL \ )l a
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O
1 (ppm)
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Ethyl (S)-5,7-dibromo-2-(4-methoxybenzyl)-1-0x0-4-phenyl-1,2-dihydronaphthalene-2-

carboxylate (B28)

S E AR RaA RN AR nnaaRR888888c% A Aa
BAENN NN NNNNNN S C S ST =
B i A —— —l N\ ~
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Br =
O
Br Ph
Parameter Value
1 Title pdata/ 1
2 Solvent cpei3
2 S S = 3 Temperature 293.7
! ! ! " ! L ™ T 4 Number of Scans 16
46 45 44 43 42 3.70 3.65 3.60 3.55 5 Spectrometer Frequency 400.18
f1 (ppm) 1 (ppm) 6 Nucleus 1H
iy
1l i I
J o U l
gd dLd de dd g d
g & 838 g8 g 8 S8 S
. — S . . . S . . . e . . .
0 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0 -0
f1 (ppm)
<t 0NN OOwWO®XAN X RHNOT o
o MSB == NS AANNCEFA o ° o oo%x b N
= geagsanaoaaagadadad = T wa A X
TN I I \
o /@,or\ne
Br =
so
Br  Ph
Parameter Value
l | i 1
2 Solvent cpCi3
; ; ; ; ; ; ; ; ; ; ; 3 Temperature 2942
4 Number of Scans 256
132 130 1 2?1 126 124 122 5 Spectrometer Frequency 100.63
(PpPmM) 6 Nucleus 13C
180 170 160 150 140 130 120 110 100 90 80 70 50 40 30 20 10 0

f1 (ppm)
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Ethyl (S)-5,7-dichloro-2-(4-methoxybenzyl)-1-o0x0-4-phenyl-1,2-dihydronaphthalene-2-

carboxylate (B29)

oMttt FTFTANNANTANM O —CWM TN — OO0 0N
doammmannaaaddgcrnInnanaaaadaddaayse
oo COCCCC ST T AN
T e T ——— e SN

__Jﬂgﬁ\JNA%LM&A_ {! A%A

: 7 : i : S~

.45 4.35 4.25 3.65 3.55
f1 (ppm) 1 (ppm)

© 0
A M on
-

o /Q,OMe
cl
s

Cl Ph

Parameter Value
1 Title pdata/ 1
2 Solvent cDCi3
3 Temperature 293.5
4 Number of Scans 16
5 Spectrometer Frequency 400.18
6 Nucleus 1H

M |

£ €3 E
T T T V—N T ";qV T T T V'ﬁ. T T T T
60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 -0!
f1 (ppm)
wy [ NN Bl R R IR TE  l o I ol o BE TR e ] o
% MOXSOCFTTTSAND N CE @ e o = a
= geoioooooaaaaaaad o can & X
T e———S I /NN |

T N

T

130 128 126
f1 (ppm)

138 136 134
f1 (ppm)

140

L

Parameter Value
1 Title pdata/ 1
2 Solvent cDci3
3 Temperature 294.0

4 Number of Scans 256

5 Spectrometer Frequency 100.63

6 Nucleus 13C

190 180 170 160 150 140 130 120 110 100 90 80
f1 (ppm)
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Ethyl (S)-2-(4-methylbenzyl)-1-o0x0-4-phenyl-1,2-dihydronaphthalene-2-carboxylate (B30)

XXLOwOWMTNANNN—— =00 TFTTANNDONN———DWV—DNNnNOXLCnNnOno N o O
SCOCCOFF T TTTTTN NN N NNNONNNANANANNSDDDNDDNXLSANN——O O F < — NN~
B0 8NN N NN NNNNNNNNNNNNNNNNNNNN S S S S S Sttt Fermana _——
~ ) e — ———
Me
0 /O
CO4EL
(=} =] (=] =] (=}
; - ; - ; ~ ; ; '\'. " ';. Parameter Value
75 74 73 72 71 70 69 L e |
'5 . . - ' - o 2 Solvent CDCI3
1 (Ppm) 3 Temperature 2937
4 Number of Scans 16
5 Spectrometer Frequency 400.18
6 Nucleus 1H
[=}
P

T T T T

3.7 36 35 34 33
f1 (ppm)

2.00%

0 55 50 45 40 35 30 25 20 15 10 05 00

< o QN O NN~ %N MmO T T~ %
o [ € XSO T AN S XXX LSO o o - o o
) o MMM Mnanonmnnmn oo NN ol — [\] — <
= P LA L ENARLJRURA R B A SR AL R0 BN B ° o =
[ S N ‘ |

ST

T T T

138 136 134 132 131 130 129 128 127 126
1 (ppm) 1 (ppm)

Parameter Value

1 Title pdata/ 1

2 Solvent [k

3 Temperature 294.4

4 Number of Scans 512
T T T T

5 Spectrometer Frequency 100.63

6 Nucleus 13C

62.0 61.6
f1 (ppm)

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O
f1 (ppm)
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Ethyl (S)-2-(2-methoxybenzyl)-1-0x0-4-phenyl-1,2-dihydronaphthalene-2-carboxylate (B31)

oo O AR >NO0O oIt AN OO TFTTFTANNOCN OO0 TAN AN~~~ —C
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Parame! tor Value ?@
1Tite pdatal 1 o
2 Solvent cocia COLEt
3 Number of Scans 16

4 Spectrometer Frequency 400.18
5Nucleus H

=] [=} =} (==}
7 -+ - -
T T T T T T T T T

747372717069 6.8 6.7 6.6
1 (ppm)

——
—

.

S

00
001
o

0
o0k
11.00=
2.00x
2.001

é
(=}
.'.

3.00=

T

v
85 80 75 7.0 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0
f1 (ppm)

o~ =t O NSO OO 0O O INn Ao
© =] NN T~ 00NN TR 0 n 0 S
(= [ MmN nnnnn A= O — = <t Nl <t
— P A I AL AL B S i b i i A A O © N 3] —
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MeO,
o 1)
JJM i

T T T T T T T T T T T T T T . Parameter Value

1 Tide pdata/ 1

138 136 134 132 130 128 126 61.6 2savem  coos

f1 (ppm) f1 (ppm) 4 Spocmometer Frequancy 10063

5 Nucleus 13C

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O
f1 (ppm)
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NN NN NN NNNNNNNNNNENNNNNNNNCOS OO G nnn o o —_——
i e e N ~
o /Q,SMe
O‘ COLEL
Fh
3 2 = = Parameter Value
75 74 73 72 71 70 69 e b !
f1 (ppm) 3 Temperature 2939
4 Number of Scans 16
5 Spectrometer Frequency 400.18
6 Nucleus 1H
S a <
42 40 38 36 34 3P
1 (ppm)
Il
I I
| I
h M J I J . l
g g & < g
90 85 65 60 55 50 45 40 35 30 25 20 15 10 05 00
f1 (ppm)
o o o~ C N0 WA n 0 —
© o B XN CF NS SO W KL XSS ST S~ =} < =]
2 € fhaffoaaldaddadd dc g b
e ~ [ N/
o /@,srwe
(s
1 Ph
“ I J J . l Parameter Value
i ) e i 1 Title pdata/ 1
e e panal
139 137 135 133 131 129 127 125 625 62.0 61.5 e 2043
f1 (ppm) f1 (ppm) 4 Number of Scans 256
5 Spectrometer Frequency 100.63
6 Nucleus 13C
|
Il
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O

f1 (ppm)
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Ethyl (S)-2-(3,4-dimethoxybenzyl)-1-oxo-4-phenyl-1,2-dihydronaphthalene-2-carboxylate (B33)

222893803 NasaRqII3R8BEEYZIRREREER8EER 882
Ohde
o /@,or\ne
S8 =778 S s
N i # i i ! ' ' i Parameter Value
747372717069 68 67 66 e s
f1 (ppm) 2 Solvent etz
3 Temperature 293.6
4 Number of Scans 16
5 Spectrometer Frequency 400.18
6 Nucleus 1H
338 S
B s e e e
3.7 35 33
f1 (ppm)
[ H
|
| |
. I 1
g §  gEd g
‘-.V T T T bi T 'ﬁ. V‘V— T T T T "; T T T
60 55 50 45 40 35 30 25 20 15 10 05 00
1 (ppm)
wy =) AN AT ANt — L — 0L —
$ 2 SEEARARATEERRESACS Soea b 3
T T LSRR [ |
Parameter
1 Title
2 Solvent
3 Temperature
4 Number of Scans
138.5 137.5 128.5 127.5 126.50 Nucleus
1 (ppm) 1 (ppm)
62.0 61.6 62.0 61.6
18.5 147.5
1 m 1 m
H (ppm) (ppm) (ppM)
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -10

f1 (ppm)
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Ethyl (S)-1-ox0-4-phenyl-2-(3,4,5-trimethoxybenzyl)-1,2-dihydronaphthalene-2-carboxylate (B34)

S MMM ——=—0OQcX>MVMVTNAN—~—>CONEN = — Dot e n — O
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Parameter Value
1 Title pdata/ 1
2 Solvent cpen
3 Temperature 2037
S S = = o 3
e el —— 2' 3' 2 . oSS 4 Number of Scans 16
75 74 73 72 71 7.0 69 370 3.65 3.60 3.40 3.30 5 Spectrometer Frequency 400.18
. . . 6 Nucleus 1H
f1 (ppm) f1 (ppm) 1 (ppm)
1]

l L - ,

E) dets < 4 g gt g
— T — = , , N Mse= , , — , ,
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00
1 (ppm)
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Ohde
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T T T T T T T T T T T Parameter Value
138 136 134 131 130 129 128 127 1 Title pdata/ 1
f1 (ppm) f1 (ppm) 2 Solvent CDCI3
3 Temperature 2942
4 Number of Scans 256
5 Spectrometer Frequency 100.63
13C

N 6 Nucleus

61.5 60.5
f1 (ppm) ‘ ‘

g
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
f1 (ppm)
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Ethyl  (S)-2-(3-fluoro-4-methoxybenzyl)-1-oxo-4-phenyl-1,2-dihydronaphthalene-2-carboxylate

(B35)

pdata/ 1

4 Number of Scans
5 Spectrometer Frequency 400.18

DOV 0RO —=TONARADAOVNAO AN ANSKO O =000
CCoF T T T TMMNMNAND O XXX XLERXLSOLCSAN—~—=KQOWAm
BAENENNENENNNNNNCC O8O 8 CC SO OSF s eamemenm
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e e
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2 Solvent
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6 Nucleus
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T T T T T T T T T T
75 74 73 72 71 7.0 69 68 6.7 66
f1 (ppm)

85 80 5 70 65 60 55 50 45 40 35
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=)} Cwviwvittrtmnanmnmnnacocaaac oSO == ——

T T T T T
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f1 (ppm)
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1 (ppm) 1 (ppm) f1 (ppm)

41.5
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2 Solvent
3T
4 N

5 Spectrometer Frequency

6 Nucleus

AT

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

1 (ppm)
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—-136.15

0 Olvle
R

O

Ph

Parameter Value
1 Title pdata/ 1
2 Solvent Cpe13
3 Temperature 294.0
4 Number of Scans 16

5 Spectrometer Frequency 376.55

6 Nucleus 19F

T T T

-200 -2

-40 -60

-100 -120 -140 -160 -180

f1 (ppm)

-80
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Ethyl  (S)-2-(3-chloro-4-methoxybenzyl)-1-oxo-4-phenyl-1,2-dihydronaphthalene-2-carboxylate
(B36)
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Parameter Value
1 Title pdata/ 1
2 Solvent CDCI3

3 Temperature 293.7

4 Number of Scans 16
5 Spectrometer Frequency 400.18

4& 6 Nucleus 1H

=1 S S =1 S S
- PEES| - o -
T T T T T T T T T T
75 74 73 72 71 70 69 68 6.7 6.6
f1 (ppm)
<
B S e s e
36 34 32
f1 (ppm)
i
! |
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f1 (ppm)
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g 2 GEEnInc88858888S: So3 *
7 F eSSy Sriinisininininininin Y 3

“JLL Parameter Value
T T T T T T T T T 1 Title pdata/ 1
130.0 129.0 128.0 127.0 62 61 2 Solvent cpci
f1 (ppm) f1 (ppm) 3 Temperature 294.2

| 4 Number of Scans 256
5 Spectrometer Frequency 100.63

6 Nucleus 13¢

L MH‘ |

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O
1 (ppm)
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Ethyl (S)-2-(3-bromo-4-methoxybenzyl)-1-oxo-4-phenyl-1,2-dihydronaphthalene-2-carboxylate
(B37)

Parameter Value
1 Title pdata/ 1
2 Solvent CDCI13
< < S
T =T = B e e e B

] &8 3 Temperature 203.8
i R = T T 4 Number of Scans 16
75 74 73 7.27.05 6.95 36 34 3.2 5 Spectrometer Frequency 400.18
f1 (ppm) f1 (ppm) 1 (ppm) 6 Nucleus H

§ gdede & g g = & g
— T o = . . . S . . . . . .
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
f1 (ppm)
ol oo OO X OFTFTAN—=~OD0Wnn Ao
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2 ° Lo dadaaaaaq == 438 I x
| | [ \~ | |
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9 @OMe
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f1 (ppm) 2 Solvent cpciz
3 Temperature 2943
4 Number of Scans 256
5 Spectrometer Frequency 100.63
A 6 Nucleus 13C

T T T

61.5
f1 (ppm)

112 110 108 62.5
f1 (ppm)

>10 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O
f1 (ppm)
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Parameter Value (0]

1 Title pdata/ 1 S

2 Solvent cDCi3 CO-Et
3 Temperature 293.7 OO 2
4 Number of Scans 16

5 Spectrometer Frequency 400.18
6 Nucleus 1H Ph

.0

o
©

001
2.00{
3.00x

f1 (ppm)
< (=] RO XTFT XN LCANDNTFT RN N
o S R R N AR NN R R =) - < N <
2 = c¥coaooodadaaaaacazs o ge g X
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Ph
T T T T T T T T T T - i
arameter ‘alue
1305 1295 1285 1275 126.5 .
itle pdata/ 1
1 (ppm) 2 Solvent cpei3
3 Temperature 2942
4 Number of Scans 256
5 Spectrometer Frequency 100.63
6 Nucleus 13C
T T T T T
9.5 1385 1375
1 (ppm)

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 -10
f1 (ppm)
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Ethyl (S)-2-((2,3-dihydrobenzofuran-5-yl)methyl)-1-0x0-4-phenyl-1,2-dihydronaphthalene-2-

carboxylate (B39)
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Parameter Value O
1 Title pdata/ 1
2 Solvent CDCI3
3 Temperature 293.7
4 Number of Scans 16
5 Spectrometer Frequency 400.18
6 Nucleus 1H
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1 (ppm) 1 (ppm)
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6 Nucleus 13C
395 1385 1375
f1 (ppm)
!
!
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O

1 (ppm)

123



Ethyl (S)-2-(benzo[d][1,3]dioxol-5-ylmethyl)-1-0x0-4-phenyl-1,2-dihydronaphthalene-2-
carboxylate (B40)
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T T T T T T
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210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -10
1 (ppm)
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Ethyl (S)-2-((2,3-dihydrobenzo[b][1,4]dioxin-6-yl)methyl)-1-0x0-4-phenyl-1,2-
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Ethyl (S)-2-((4-methoxynaphthalen-1-yl)methyl)-1-oxo0-4-phenyl-1,2-dihydronaphthalene-2-
carboxylate (B42)
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Ethyl (S)-1-0x0-4-phenyl-2-(thiophen-2-ylmethyl)-1,2-dihydronaphthalene-2-carboxylate (B43)
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ethyl 1-hydroxy-4-(1-(4-methoxyphenyl)ethyl)-2-naphthoate (B45)
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Ethyl (1S,2S5)-1-hydroxy-2-(4-methoxybenzyl)-4-phenyl-1,2-dihydronaphthalene-2-carboxylate

(C1)
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NOESY spectra of C1 in CDCI3 (600 MHz)
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Ethyl (1S,2S5)-1-hydroxy-2-(4-methoxybenzyl)-4-phenyl-1-vinyl-1,2-dihydronaphthalene-2-

carboxylate (C2)
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NOESY spectra of C2 in CDCI3 (600 MHz)
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Ethyl (1aR,28,7bS)-2-(4-methoxybenzyl)-3-0x0-7b-phenyl-1a,2,3,7b-tetrahydronaphtho[1,2-b]

oxirene-2-carboxylate (C3)

QRN
NN NN

Parameter Value
1Tite pdatal 1
2 Solvent cociz
3Number of Scans 16

4 Spectrometer Frequency 600.17
5Nucleus

0,
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T T T
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NOESY spectra of C3 in CDCI3 (600 MHz)
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12. Copies of NMR Spectra for the Reaction Substrates
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Ethyl 1-((4-methoxybenzyl)oxy)-4-phenyl-2-naphthoate (A1)
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Parameter Value
1 Title pdata/ 1
2 Solvent cDCi3
3 Temperature 293.9
4 Number of Scans 16
5 Spectrometer Frequency 400.18
6 Nucleus 1H

200] — o

2,00 —o—

E}

J A
£}

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

f1 (ppm)
T e e 5
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Parameter Value

1 Title pdata/ 1
2 Solvent cDCi3
3 Temperature 204.5
4 Number of Scans 256
5 Spectrometer Frequency 100.63
6 Nucleus 13C
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f1 (ppm)
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Methyl 1-((4-methoxybenzyl)oxy)-4-phenyl-2-naphthoatev (A2)
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1 Title pdata/ 1
2 Solvent CDCI3
3 Temperature 2937
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5 Spectrometer Frequency 400.18
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3 Temperature 294.3
4 Number of Scans 256
5 Spectrometer Frequency 100.63
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Isopropyl 1-((4-methoxybenzyl)oxy)-4-phenyl-2-naphthoate (A3)
AANNZIREEELNARNFIEILIZERLA0LE 3 g4
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1 Title pdata/ 1
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4 Number of Scans 16
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Adamantan-1-yl 1-((4-methoxybenzyl)oxy)-4-phenyl-2-naphthoate (A5)
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16.75

OMe
0]
O l PO(OELY
Ph
Parameter Value
1 Title pdata/ 1
2 Solvent CDCI3
3 Temperature 294.2
4 Number of Scans 16
5 Spectrometer Frequency 162.00
6 Nucleus 31P
R e L e e e M R e B o L M s e o e T B LA B s S e
140 110 80 50 20 -10 -40 -70 -100 -130 -160 -190 -220 -2t

f1 (ppm)
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1-(1-((4-methoxybenzyl)oxy)-4-phenylnaphthalen-2 -yl)ethan- -one (A7)

© ANQA®SANC T MO %RCNQ DD

AR I EERARAEEIIANIRELREE

XL ENENNNNNNNNNNNNNNNNS SN

VN e ——
rr— —

3.86

2.75
2.75

<

(@OMB

o]

[ l COCH3

Fh
Parameter Value
1 Title pdata/ 1
2 Solvent cDCi3
3 Temperature 293.7

4 Number of Scans 16
5 Spectrometer Frequency 400.18
6 Nucleus 1H
‘\
)
. —— )
g ¥ ¢ ) g ER
. SRR < . — . R — . . . . . .
90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -O!
1 (ppm)
© Lol ol S e ) ool oy — s —
=3 QA NE T S LXK XSS C T \n “ <
S BOanaRddddaNgSSN3 S 2 =
e | !

T T T T T T T

130.0 129.0 1280 127.0 126.0
1 (ppm)

Ph
Parameter Value
1 Title pdata/ 1
2 Solvent CDCI3
3 Temperature 294.2
4 Number of Scans 256
80 78 76 5 Spectrometer Frequency 100.63
f1 (ppm) 6 Nucleus 13C
L MMWW

(@OMB

o]

[ l COCH3

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

1 (ppm)
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Diethyl 1-((4-methoxybenzyl)oxy)-4-phenylnaphthalene-2,3-dicarboxylate (AS8)

84 TERAREAAARRREL LRS00 58580A3858¢% S30838
o NENENNENNNENNNENNNNNNNN St Feemmen —=—~=ccc
W \ — = N S~
Ohde
Parameter Value
1 Title pdata/ 1 O
2 Solvent cDei3 COsEL
3 Temperature 2937 OO
*f Number of Scans 16 COQEt
5 Spectrometer Frequency 400.18
6 Nucleus 1H Fh
S 3 8 S ]
oL e T of T i T T T e
7.6 7.5 74 73 44 43424140
1 (ppm) 1 (ppm)
1 il
|
Bl L N R S
Y 4 23 d g
S s &8 s 8
— - A : : : o : :
55 50 45 40 35 30 25 20 15 10 05 o00
f1 (ppm)
SN OO TN~ XN C WV~
BLOC AN N T SO XL WSS N — = Eele Bt oS n
BERROOARARAREAEGEETGD 2 T E 8 o
e —e———— | | | Y
QOMG
O
ﬂ ‘ O CO4Et
l CO,EL
305 1295 1285 1275 620 610 14 13 o
f’l (ppm) f’l (ppm) f‘l (ppm) Parameter Value
1 Title pdata/ 1
2 Solvent CDCI3
3 Temperature 2943
4 Number of Scans 256
5 Spectrometer Frequency 100.63
6 Nucleus 13C
T T
79 78 77 76
1 (ppm)
i
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 =20 10 0

f1 (ppm)
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Ethyl 1-((4-methoxybenzyl)oxy)-3,4-diphenyl-2-naphthoate (A9)

o X NOFT NSO TN — 0N~ — S~ v — o o \©
AT R IMAITETTANY—====0%0% S50 0 x ® %%
LN NNNNNNENNNNNNNG OO N <+ nenn e ccc
VTS e [ e ~—
K<j/OME)
0
O CO,Et
‘ Ph
Ph
Parameter Value
1 Title pdata/ 1
2 Solvent CDCI13
3 Temperature 293.7
4 Number of Scans 16
5 Spectrometer Frequency 400.18
6 Nucleus 1H
I
d .
e S22 T2 Y 2L ry
S $ss3sse S S S S
-t = )~ N o~ o~ L)
9.0 85 80 5 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0 -0
f1 (ppm)
) o CaAN N NN XLTONAN—~D 00K e
= o — XX LCN T —CAANNNNNYY A @ * - a ©
€ @9 noancnaoadaNdAdNadedAN = N T 9 “
| | T N e —t— e — | | |
K©/OM6
0
CCr e
: : : : : : : : : : : : : Fh
1315 1305 1295 1285 1275 1265 1255 Fh
f1 (ppm) Parameter Value
1 Title pdata/ 1
2 Solvent CDCI13
3 Temperature 294.8
4 Number of Scans 256
5 Spectrometer Frequency 100.63
6 Nucleus 13C
139 137 135 133 78 77 76
1 (ppm) 1 (ppm)
|
i
I

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)
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Ethyl 1-((4-methoxybenzyl)oxy)-2-naphthoate (A10)
EEOSRREBIARERIAARAARTET 5299
BN NNNNNENNN NN NNNNN OO
N N rrr—————————— ——

[ M ,
s g3 228 S
34 82 80 78 76 74 72 70 68
1 (ppm)

e—

3.84

1.44
1.42
1.40

/
\

Parameter
1 Title
2 Solvent
3 Temperature

4 Number of Scans

5 Spectrometer Frequency 400.18

6 Nucleus

(@OMB

pdata/ 1 O

cpei3 COsEt
293.6
16

Value

1H H

L_

Lo i

g g s 4 <
90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1 (ppm)
o no B —nn %00 ® « -« «
g 7% GRAEASSSTASE g c = =
P ——
I o Y = (. ‘OMe
Q
ﬂ l [ COLEt
| M u
130 128 126 124 122 120 775 770 765 e
f1 (ppm) f1 (ppm) 2 Solvent cpeis
3 Temperature 2942
4 Number of Scans 256
5 Spectrometer Frequency 100.63
6 Nucleus 13C
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
1 (ppm)
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Ethyl 4-chloro-1-((4-methoxybenzyl)oxy)-2-naphthoate (A11)
EEINRRRBEEIIARARILITE53I= 398 & 298
BXXENNNNNNNNNNNNNNNNN OO [ -

N A\ i —— =\ ~~
(@OMQ
0
! l COEL
Cl
Parameter Value
S S 3 H g 1 Title pdata/ 1
—el ; ; - T T an 2 Solvent cDel3
8.3 8.2 8.1 8.0 77 76 75 3 Temperature 293.9
: : 3 : 4 Number of Scans 16
f1 (ppm) f1 (ppm) 5 Spectrometer Frequency 400.18
6 Nucleus 1H

—

i |

tdges ¢ g g s E
N =o LA , — L N , , , o , ,
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00
f1 (ppm)
a o R R oc = m
LR coaaaddadadz IS e 2
NN = | 1 I
(@OMQ
o
D [ COqEt
T T T T T T T Cl
130 129 128 127 126 125 124 Parameter Value
1 (ppm) 1 Title pdata/ 1
2 Solvent cpei3
3 Temperature 294.2
4 Number of Scans 256
5 Spectrometer Frequency 100.63
6 Nucleus 13C

78 77 76
f1 (ppm)

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)
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Ethyl 4-bromo-1-((4-methoxybenzyl)oxy)-2-naphthoate (A12)
NA9SSERR22LLAARRERAZ SR8 395
€ LAXLLLENNNNNNNNNNNNNNNRN G CW < < o
el Gy NGNS geg TXIT

L

T Ao
+ T

Parameter Value
1 Title pdata/ 1
2 Solvent cpei3

3 Temperature
4 Number of Scans

6 Nucleus

5 Spectrometer Frequency 400.18

2939
16

1H

2007 ——

€2 g3z g g g g
. o8 ccod = . . — : R . . . ,"; . . .
90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1 (ppm)
2 e | T Il
Ohe
Parameter Value
1 Title pdata/ 1
2 Solvent cpeis
L 0O 3 Temperature 294.3
C OQETI 4 Number of Scans 256
T T T T T T T T T T T T 5 Spectrometer Frequency 100.63
1300 1290 1280 1270 79 78 77 76 OO 6 Nucteus e
f1 (ppm) f1 (Ppm) i
il | l ‘ | I
80 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)
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Ethyl 1-((4-methoxybenzyl)oxy)-4-(4-methoxyphenyl)-2-naphthoate (A13)
MAnnSaaS888RaaddIFdEeE8’l5s 398 82 TR
L ALLLEENENENNNNNNNNNNNNNN S SN T F e -
N Y ~~
K©/OMB
Parameter Value 0
1 Title pdata/ 1 COgEt
2 Solvent CDCI3 OO
3 Temperature 293.9
4 Number of Scans 16
5 Spectrometer Frequency 400.18
6 Nucleus 1H
_%!.MQ 7S s e s S OMe
83 8.1 79 77 75 73 7.1 6.9
1 (ppm)
Il
l \
g g gt g
65 60 55 50 4 5 40 35 30 25 20 15 10 05 0.0 -0t
1 (ppm)
« \Oc\_goq occn\::lgtr—;ltrm-:l;v‘.ooc - PO, -
TV e e 0 I Il
K©/OMB
Parameter Value (o]
1 Title pdata/ 1 COLEL
2 Solvent CDCI3
3 Temperature 2944 OO
4 Number of Scans 256
5 Spectrometer Frequency 100.63
T T T T T T T 6 Nucleus 13C O
132 131 130 129 128 127 126
f1 (ppm) OMe
77.0 76.04
1 (ppm)
80 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
1 (ppm)
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AaRRTLTLRCERARARA SRS = $993 2 §875
XXX ENENENENNNENNNNNC O v <+ < <+ < o -
N N | ~
K©/OMG
Parameter Value 0
1 Title pdata/ 1 COaEt
2 Solvent CDCI3 Oe
3 Temperature 293.7
4 Number of Scans 16
5 Spectrometer Frequency 400.18
6 Nucleus 1H O
S S 2 3T e S Er
84 82 80 78 76 74 72 70 68
f1 (ppm)
P! |
[
[
l JL |
g dgde ¢ g g £ g
= Sdsd o . . s LA S . . . L B . .
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
f1 (ppm)
— ~ < MOV O N — 0w AN o
€ 28 233--8228h8835e N B 3
—_ e e e e e e e e e e e e e ~ © el —_
I e et Il \
K©/OMG
Parameter Value 0]
1 Title pdata/ 1 CO5EL
2 Solvent CDCI3
3 Temperature 294.3
4 Number of Scans 256
. . . . . . . . . . . . . . . . . 5 Spectrometer Frequency 100.63
135 133 131 129 127 125 123 121 119 ¢ Nucteus e O
1 (ppm)
Br
78 77 76
f1 (ppm)
]
I
A o VAN
80 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)
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T AN LD —— VvV TALOOVMVnnNT T —COON®XLCWNOWYn—wn on —
M=o onnnnnnnnndtIITTAAAANAA—3 G —F < <0 <+ <+ @
XL LLEENN NN NN NNNNNNNNNNSNNNNNN S S e - - =
N7 N ———— —_———— ~~
OMe
Parameter Value [ :
1 Title pdata/ 1 Q
2 Solvent cpei3 CO4EL
3 Temperature 293.9
4 Number of Scans 16
5 Spectrometer Frequency 400.18
M 6 Nucleus 1H g
M < S S ] <
T T T T T T T T T T I TS
83 8.1 79 77 75 73 71 6.9
1 (ppm)
1]
[
) A
d g d d
e e e e
[l [l e} e}
T T T T T T T T T T T T
55 50 45 40 35 30 25 20 15 1.0 05 00
f1 (ppm)
(=] &~ o NN TONNOCOANNO
$ Y SVOSO R RBIBNINCEM T Qe = a o =
L 20 FToodaaaaaaaaddazz IS T @ X
I I TeSsS——\e— [ I
OMe
Parameter Value [ :
1 Title pdata/ 1 Q
2 Solvent CDCI3 COQEt
3 Temperature 294.4
4 Number of Scans 256
5 Spectrometer Frequency 100.63
T T T T T T T 6 Nucleus 13C S S
130 129 128 127 126 125 124 —
f1 (ppm)
—r T - T 1 T
L 780 770 76
f1 (ppm)
mi—
Mo e D » L o iy it W A N
T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

f1 (ppm)
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Ethyl 4-cyclopropyl-1-((4-methoxybenzyl)oxy)-2-naphthoate (A16)

T2 ADE VMOS0 NIn 0= %O =) DO M- —CC000XNENTFTANS -0 R RRN V@A = =
T NLOYYYYLYNnNnMYnninn g g = MR A N BN BN BN N N A A e R e R e R e R R A
e S N e S S o o o S N L S S SR} v <+ <+ LI e B B B B B o B B o e i i B e Bl ocoooo
N S e | N\ — — o
: OMe
Parameter Value
1 Title pdata/ 1 o)
2 Solvent CDCI3 cO zEt
3 Temperature 203.9
4 Number of Scans 16 OG
5 Spectrometer Frequency 400.18
6 Nucleus 1H A
I
o N
|
L Jo A
g3 ) 4 4 d 4 g d & 4
S < 29 e @ e ] < e Q2
- ) o~ o~ o~ L) Al L) o o
r T T T T T T T T T T T T T T T T T T
.0 85 80 75 70 65 60 55 50 45 40 35 30 25 20 5 10 05 00
1 (ppm)
© woa C o TS —CA T
© o) CHTRARALXLET T AN A - o ao o
g zox ocfgsogdancg N c 9 12 ¢
. e I [ N
OMe
Parameter Value K©/
1 Title pdata/ 1 o
2 Solvent CDCI3
3 Temperature 2043 COEt
4 Number of Scans 256
N N 5 Spectrometer Frequency 100.63
6 Nucleus 13C A
T T T T T T T - r T T T
130 128 126 124 775 76.5
f1 (Ppm) f1 (ppm)
T T T T T T T T T T T T T T T T T T T
80 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
1 (ppm)
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Ethyl 1-((4-methoxybenzyl)oxy)-4-(3-phenylprop-2-yn-1-yl)-2-naphthoate (A17)
NN =000 OOoOAATUNLANLCVH O on = O
MO ==9599INNnNININITITITAAARY T IL = ®© A
000w NNNNNNNNNNNNNN OO S o — -
S N D | 2 ~—
OMe
o}
SO
A
Ph
ForamenVae
1 Tite pdata/ 1
2 Solvent CDCI3
3 Number of Scans 16
[
L\_J 2
dd sLETD d RS d
: oS s agnd : —e een : o : : :
90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
f1 (ppm)
— O o O T =N NnO> N n o
CAY T+ — OO NW®WHBN GO T Mo o« ™~ - n !
O n N Lt T o I o I o I o I o O o I o IO o I o I o I o B o B O o — o <t
—— i i i i i e i e i B i i e R ] 0 0 el (o -
I e Vo \ \ \
OMe
o}
JJM C
Ph 7
132 131 130 129 128 127 126 125 124 123 s 76 76.5
1 (ppm) f1 (ppm) 1 Title Feremerer D;/:'I:/e‘
2 Solvent cDCI3
3 Number of Scans 256
5 Mo sc
] | ’“ | |
i L] L
80 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 O

1 (ppm)
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Ethyl 1-((4-methoxybenzyl)oxy)-6-methyl-4-phenyl-2-naphthoate (A18)
SIPLETERIETEEIARESY 2 23ISS 2 g 938
o O T o o o L LT S ol SN S D) ) + < < < L) o ———
N OSSN et — ~e— | ~
’/©/OM9
o}
l l CO4Et
hie
Ph
! A Parameter Value
= :ﬁ < g 1 Title pdata/ 1
T x": T T T T ":x x": T '\.x T T T T B 2 Solvent CDC13
83 81 79 77 75 73 71 6.9 3 Temperature 2937
f1 ( m) 4 Number of Scans 16
pp 5 Spectrometer Frequency 400.18
6 Nucleus 1H
I
|
i l
J W I
EREEEI Y ) EREY E} E)
, = , , LA N, , N o BN , , ,
30 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -0
f1 (ppm)
(9] o SNt~V naooon o
€ 3% $354953233%58584Q3=2 2 -2 I
—_ o e e e e e ~ © g} o~ —
L] eSS m—_———— I [ [
’/©/OM9
0
l l COoEt
hie
Ph
Parameter Value
T T T T T T T T T T T T T T 1 Title pdata/ 1
135 133 131 129 127 125 123 2 Solvent coeis
3 Temperature 294.3
f1 (ppm) 4 Number of Scans 256
5 Spectrometer Frequency 100.63
6 Nucleus 13C
o 77.577.076.5
| f1 (ppm)
i
80 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)
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Ethyl 1-((4-methoxybenzyl)oxy)-4,6-diphenyl-2-naphthoate (A19)

IICYLERTUBARANCIREITINALSSIRELS & :
oo N O T S o o o S L N S e S N L T N o N N R TE S i A o
TR\t ———. — — | ~I—
(©/OM9
Q
l l COLFt
Ph
Ph
Parameter ‘Value
1 Title pdata/ 1
2 Solvent CDCI3
(=) [=} =) [==-N-] (=)
; _;' ; ; ' ; " _' ; ; ,;',,; ' ; ; ; “r ; 3 Temperature 293.9
4 Number of Scans 16
85 83 81 7.9f1 77 75 73 71 69 + Soortomstor Pouencs 100,15
(p p m) 6 Nucleus 1H
"
it J L
) | J
$ggdeds ¢ g g & g
 -fc-c-®e~s & 00004 & =& 0 - @
90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00
f1 (ppm)
- 9= oXN—=—=O0FT AT AN NNS R~
€ 289325493883 8858NR8332 2 A 3
- e e e e e e e e ~ © w) —
| | eSS e | | OM
o
o}
l ! CO,Ft
Ph
Fh
T T T T T T T Parameter Value
130 129 128 127 126 125 124 1 Title pdata/ 1
2 Solvent CDCI13
ﬂ (ppm) 3 Temperature 294.5
4 Number of Scans 256
5 Spectrometer Frequency 100.63
J 1 l l l 6 Nucleus 13C
T T T T T T T N I R B
141 139 137 135 77.577.076.5
1 (ppm) f1 (ppm)
! I
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)
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AYBAAREARRIET$IEIARERS $398 2 8 933
BN N NN NNNNNNNNNNNN O <+ < < o o —_——
NS e e ~
(@/OME
0]
' l CO4Et
MeQ
Ph
Parameter Value
=1 S S =1 S =1 1 Title pdata/ 1
= T == e 2 Solvent cpei3
83 81 79 77 75 73 71 69 5 Temperature
f’l 4 Number of Scans 16
(ppm) 5 Spectrometer Frequency 400.18
6 Nucleus 1H
. J A 1
g 344¢ ¢ g g 2 g g
—chR=s 8 ; — g e ; I A ; ;
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1 (ppm)
§ 2¢ SHrscldeeninisga " = R
€ oy Faddsdiddaadddazz N c n 8 =
| e o I
(@/OME
0]
' l CO4Et
| x “ MeQ
Ph
140 138 136 134 130 129 128 127 126 125 124 e
f1 (ppm) 1 (ppm) 2 Solvent cpen
3 Temperature 294.3
4 Number of Scans 256
5 Spectrometer Frequency 100.63
6 Nucleus 13C
78 77 76
f1 (ppm)
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O
1 (ppm)
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TOAND O TA—Q XD ONTONRRNPOO W0 — © 0=
AR TNRIITTILIRIRZLEIS 5925 2 < %A
B XXL N ENENENNNNNNNNSNNNN SO o+ o - -
S 1
N | S rr——— — N\ I ~I—
OMe
Parameter Value
1 Title pdata/ 1 Ie)
2 Solvent cpei3

3 Temperature 293.7 COEt
4 Number of Scans 16
F

5 Spectrometer Frequency 400.18

6 Nucleus 1H
Ph

i A |

T12.007 ——

$ & e g g g
T = T V“f -: NV T T T T f'; T T T T V"; T T T T
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -0!
1 (ppm)
oM NN AN TO—~CWMNAN—~ODNO T O~ %0
ARS8 IS8R E esncSe = R 3
e e Y 2 I \
KO/OME
o}
COEt
L L . Oe
T T T T T T T T T T Ph
130 129 128 127 126 118 116 114 112 110 Parameter Value
f1 (ppm) f1 (ppm) 1 Title pdata/ 1
2 Solvent CDCI3
3 Temperature 2942
4 Number of Scans 256
5 Spectrometer Frequency 100.63
6 Nucleus 13C

78 77
1 (ppm)

Ml ’M UL JI

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)
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Ethyl 6-chloro-1-((4-methoxybenzyl)oxy)-4-phenyl-2-naphthoate (A22)

o KWVt Vvin— QT T O X O O o w0 — o (S =R
AN ®EXLWNNTE T T T TR D = — <+ %< % < F A
AN ENNENNNNNNNNNNN S QS v <+ o o+ o ———
N P e —————— N N I ~
(Q/OME
o]
l l CO-Et
Cl
Ph
Parameter Value
1 Title pdata/ 1
2 Solvent cpci3
3 Temperature 293.7
4 Number of Scans 16
5 Spectrometer Frequency 400.18
6 Nucleus 1H
‘\
i |
‘ l i |
g &g g d oS oS d
< e S < e < S e
- o~ o o~ o~ o L) [}
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
f1 (ppm)
=) ~o— —nN N oo~V NANOC —0Oo
- PR R R NN o “a o “a
g oo ooooooddadadaant - IS T @ it
I [ Te=SSSNe— I I I
(o]
CO,Et
T T T T T T cl O c
130 129 128 127 126 125
1 (ppm) Ph
pp Parameter Value
1 Title pdata/ 1
2 Solvent CDCI3
3 Temperature 294.3
4 Number of Scans 256
5 Spectrometer Frequency 100.63
6 Nucleus 13C
R e e
N
1 iﬁ.%ppm)'l 34.5 78 77
1 (ppm)
‘\

i _ L

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)
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CAnCQ®n =05 N®Yw v Ot o=
—C % X wnnn T T IR R - <+ %<
K XN NDNNN O i <
e e
Fu MAJK L

s 3 3 s 3 s
=T =T 5 T T TS

8.1 7.9 7.7 7.5 7.3 7.1 6.9

Parameter
1 Title

2 Solvent

3 Temperature

4 Number of Scans

5 Spectrometer Frequency 400.18

Value
pdata/ 1
cDCl3
293.7
16

6 Nucleus 1H

J )

2253 ¢ g g 3 g
- o Il Il N o
)0 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -0
1 (ppm)
938 2hfccARiEEREAf: 2 i 7
PRSI ECELECISELLES TR 7

K©/ON’IE

o
‘ l CO.Et
Br

Ph
. . . . . . . . . . -
arameter alue
129.5 128.5 127.5 78 77 76 © Tite el 1
f1 (ppm) f1 (ppm) 2 Solvent cpeis
3 Temperature 2043
4 Number of Scans 256
5 Spectrometer Frequency 100.63
6 Nucleus 13C

T T T T T T T T T

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
1 (ppm)

180 170
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Ethyl 1-((4-methoxybenzyl)oxy)-4-phenyl-6-(trifluoromethoxy)-2-naphthoate (A24)

0n =9

SN QN =WV TNl o XS Q> o ® e T A o
MOV N AT T T TN - < %+ % < < %
B U NNNNNNNNNNNINNGS O v <+ o+ o ———
W e — | ~~
(©/OM9
O
o COLFt
CF30 ‘
Fh
Parameter Value
1 Title pdata/ 1
2 Solvent cpei3
3 < S 3 3 3 Temperature 293.8
T ! T ! T ! tT T ! ! ! 4 Number of Scans 16
79 7.7 7.5 7.3 71 6.9 5 Spectrometer Frequency 400.18
f1 (ppm) 6 Nucleus 1
I
1 1
(- At L . l
g FgLLe 7 d d Py d
g 888§ g S S ] S
- - S - o~ o~ o~ L) [}
T T T T T T T T T T T T T T T T T T
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -C
1 (ppm)
=) € O NS AT SRRSO LC XN XSO 00NN O
w38 XM MSARARNNG =SNG T x R @
g o0 FIooooddadaaaadzo Do IN Z W b
I (. eSS ee—e————" I I I
(@/OME
o}
CO4Et
CF,0 ‘ ‘
Fh
T T T T T T T T T T T
130 129 128 127 122 120 118 116 Parameter Value
f1 (ppm) 1 m 1 Title pdata/ 1
PP (PPm) 2 Solvent cpci3
3 Temperature 2043
4 Number of Scans 256
5 Spectrometer Frequency 100.63
6 Nucleus 13¢

77.5 76.5
f1 (ppm)

80 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
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-57.51

o]

OMe

COEt
CF30 ‘ ‘

Ph

Parameter Value
1 Title pdata/ 1
2 Solvent CDCI13
3 Temperature 294.0
4 Number of Scans 16
5 Spectrometer Frequency 376.55
6 Nucleus 19F

20 -20 -40 -60 -80  -100 -120 -140 -160 -180  -200 -2
f1 (ppm)
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REE2ARRITELLIICTISLLQQNARTRN & RS
PN NN INININ NN SR SN s S -Zz
T e — =\ I ~
(Q/OM(%
F O
. l COEt
Ph
Parameter Value
1 Title pdata/ 1
2 Solvent cpei3
3 Temperature 2937
3 s 3 S = 4 Number of Scans 16
' j ' ' j " ' j ' " 5 Spectrometer Frequency 400.18
78 77 76 75 74 73 72 71 7.0 69 L e -
f1 (ppm)
N I
L ) .
4 g 4 g
< @ ] @
o~ o~ [l L}
70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 -0!
1 (ppm)
o NN oOCS MmN NACHNTNCSARODND O —
C QN NCCCSSS %L ENN NN A =< + o “a
g fconoannonddddaaaad s DDz gE T A st
I | T m———————— ~ I I I
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. l CO4Et
Ph
; ; ; ; ; ; ; ; Parameter Value
1300 1290 1280  127.0 e !
f1 (ppm) 3 Temperature 2943
4 Number of Scans 256
5 Spectrometer Frequency 100.63
6 Nucleus 13¢
-
78 77
f1 (ppm)
| i
N )
Ll .
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)
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-114.02

Parameter

1Tite
2Solvent
3 Number of Scans

Value
pdatal 1
cociz
16

4Spectrometer Frequency 376.55

5Nucleus

19F

20

-20

-40

-60

-80

-100
f1 (ppm)
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Ethyl 1-((4-methoxybenzyl)oxy)-8-methyl-4-phenyl-2-naphthoate (A26)

N R AN N - e N NN = N D ®ww N © v o
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Parameter Value
1 Title pdata/ 1
2 Solvent CDCI3
3 Temperature 293.7
4 Number of Scans 16
5 Spectrometer Frequency 400.18
6 Nucleus 1H
i
l A ) |
I : g
o o L} [l Ll
T T T T T T T T T T T T T T
60 55 50 45 40 35 30 25 20 15 10 05 00 -0
f1 (ppm)
X T LCLCHNN——0C—FMmnnnoCSx
C OO CCC SO0 R% KX T = . L Q “a
ChmmFanammdAddddddNA N = % - w < <
—————————————————— = °  n a -
| ST | (. I I
KQ/OMG
Me O
l i COoEt
T T T T T T T T T T T
37.0 136.0 130.0 129.0 1280 127.0 Ph
f1 (ppm) f1 (ppm) Parameter Value
1 Title pdata/ 1
2 Solvent CDCI3
3 Temperature 294.3
4 Number of Scans 256
5 Spectrometer Frequency 100.63
6 Nucleus 13C

n l.‘,\. 3 L

T T T T T T T T T

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
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1 Title pdata/ 1
2 Solvent cpci; | Me COZEt
3 Temperature 293.6 OO
4 Number of Scans 16
5 Spectrometer Frequency 400.18 Me Ph
6 Nucleus 1H
It |
I i I
J * A ) U T
g T3ise < R g ¢ g
LA , , — e , w7 L , ,
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00
f1 (ppm)
- Uol-2) N—=D AT TOOOLCLCLCHOn
S o w O TS AR RLNE — &6~ “ S o v
< oo 3000 naafaaNdysg N T R &
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Me . l CO5Et
I I i n 1 Me Ph
T T T T : T T : : . Parameter Value
136 135 134 133 132 131 130 129 128 127 ‘:‘I'° 1;";;”
2 Solvent 3
f1 (ppm) 3 Temperature 294.2
4 Number of Scans 256
5 Spectrometer Frequency 100.63
6 Nucleus 13¢
77.5 76.5
I f1 (ppm)
80 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
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Ethyl 5,7-dibromo-1-((4-methoxybenzyl)oxy)-4-phenyl-2-naphthoate (A28)
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1 Title pdata/ 1
2 3 gEE =3 2 Solvent cpei3
R e e L e e e o e LM i o ms m hen s 3 Temperature 293.7
85 83 81 79 77 75 73 71 6.9 4 Number of Scans 16
f1 (ppm) 5 Spectrometer Frequency 400.18
PP 6 Nucleus 1H
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1 Iy |

g 2% g8 ¢ g g s g
—f— o fnd d , , — A , , , o , ,
90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
f1 (ppm)
I s B A R e “ - - -
822 5830nna888S88822 g c :
AN eSS de—mre————" I I ‘
(@/OME
o
l \ 1 Br l ! CO-Et
T T T T T T - :"“T‘ T T T T T Br Ph
142 138 134 130 126 122 118 - Pasameter p:al"/cl
itle ata
f1 (ppm) 2 Solvent cpen
3 Temperature 2044
4 Number of Scans 256
5 Spectrometer Frequency 100.63
6 Nucleus 13¢

—_—

78 77 76
f1 (ppm)

L] IlIM I I

80 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 0
1 (ppm)
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Parameter Value o
1 Title pdata/ 1
2 Solvent cocis | ©l COE
3 Temperature 293.6 OO
4 Number of Scans 16
5 Spectrometer Frequency 400.18 c  Ph
6 Nucleus 1H
& ™ 1
4 g 4 g
< e S e
o~ o~ L) [l
60 55 50 45 40 35 30 25 20 15 1.0 05 00
f1 (ppm)
<+ ¢ O CMDCCDCP‘I‘!:IDC¢¢L"—I\:I'C _ “ a -
NN [ S rrr——————— I I I
o
l ﬂ ” n Cl ‘ ‘ CO,Et
Cl  Ph
1 32 0 1 31 0 1 30 0 1 29 0 1 28 0 1 27 0 78 77 Parameter Value
f1 (ppm) f1 (ppm) 1 Title pdata/ 1
2 Solvent cDCi3
3 Temperature 294.1
4 Number of Scans 256
5 Spectrometer Frequency 100.63
6 Nucleus 13C
|
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)
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2.40
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Parameter Value
1 Title pdata/ 1
25Solvent cocia
3 Number of Scans 16
4 Spectrometer Frequency 400.18
5 Nucleus 1H

g

2.001

3.00=

3.00x C

9.0

166.3
56.1

85 80 75 70 65 60 55 50 45

1 (ppm)

130.0

|

129.0

128.0
f1 (ppm)

Il

127.0 126.0

77.5

I

76.5

f1 (ppm)

4.0

77.7

35 30 25

61.2

1.5 10 05 00 -0

o
- <+
o -
Me
OO o
Parameter Value
1 Tite pdata/ 1
2Solvent cocia
3 Number of Scans 256
4 Spectrometer Frequency 100.63
5 Nucleus 13C

180 170 160 150 140 130 120

110 100

90 80

1 (ppm)
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Ethyl 1-((2-methoxybenzyl)oxy)-4-phenyl-2-naphthoate (A31)

D ONWN=O0 QXXM N0 0O O DLW TOANANONTANO XX —~0 O O
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Parameter Value

1Tite pdata/ 1

2 Solvent CcDCI3

3 Number of Scans 16
4 Spectrometer Frequency 400.18
5 Nucleus

-

2000 ———————

3.001
3.00]

ﬁ AZ.OO{ e

32 gL
< ecsceseee
. e e A . . . . . . . . . . .
)O 85 80 75 70 65 60 55 50 40 35 30 25 20 15 10 05 00
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S 222223830893 39338=C < S A 3
[ N TS eSeee———— bl !
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[ : CO4Et
T T T T T T T Ph
130 129 128 127 126 125 124 Parameter Vaive
f1 (ppm) T Tite pdatal 1
2Solvent coei

3Number of Scans 256
4 Spectrometer Frequency 100.63
5Nucleus 13c

80 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10
f1 (ppm)

169



7"\...3338%0‘233%%’.%’.3.3??333333@?”3 a Fan
00 00 00 00 I~ BN IN BN BN BN IS IS IS BN IS IS N N 0N S S S S S v o o o o —_——
TN N e ———— = I ~e
ShMe
Q
O ‘ COEt
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L B e —— = Parameter Value
8.4 8.2 8.0 78 760 750 740 730 1 Title pdata/ 1
f1 (ppm) f1 (ppm) 2 Solvent cpen
3 Temperature 293.8
4 Number of Scans 16
5 Spectrometer Frequency 400.18
6 Nucleus 1H
Il
J_AL ‘ L AT l
g g8gs2 E < g g
, A , , — R , — , R , ,
90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
f1 (ppm)
ol SN N~ =Nt O N
© R - AN R R R “ o QM
< cocooandaaagaaaaad:z IS I o g
Te——ee—————" N/
(‘©/SM6
o
Cor
T T T T T T T T T T Ph
130.0 129.0 128.0 127.0 126.0 Parameter Value
f1 (ppm) 1 Title pdata/ 1
2 Solvent cpei3
3 Temperature 2943
4 Number of Scans 256
5 Spectrometer Frequency 100.63
6 Nucleus 13¢
776 772 768 764
f1 (ppm)
8 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)
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Ethyl 1-((3,4-dimethoxybenzyl)oxy)-4-phenyl-2-naphthoate (A33)

BBH3N552288RAARNAREY9IR0US2852839338 9853
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[ . CO5Et
Ph
Parameter Value
1 Title pdata/ 1
=4 g S = =4 S 2 Solvent CDCI13
— — —— —_—T 3 Temperature 293.6
790 7.80 76 75 7.4 715 7.05 3.95 3.90 4 Numberof Scans 16
1 (ppm) f1 (ppm) 1 (ppm) f1 (ppm) ;]S;:::::lelerFrequency :go.ls
|
!
A L A_JL J
d L3 FsLS Py g J Py
S S8 <S89 S S S S
- - I~ v o - o~ ~ b=l o~
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
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o (=} SX——XOnntFtTNNnN—O <t CO
| | eSS \ N [
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OMe
0
i . CO5Et
1300 1290 1280 1270 1260 775 765 560 556 Ph
f1 (ppm) 1 (ppm) f1 (ppm) Porameer value
1 Title pdata/ 1
2 Solvent CDCI3
3 Temperature 294.2
4 Number of Scans 256
5 Spectrometer Frequency 100.63
6 Nucleus 13C
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O
f1 (ppm)
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Ethyl 4- phenyl-l ((3 4,5-trimethoxybenzyl)oxy)-2- naphthoate (A34)
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Parameter Value
1 Tite pdata/ 1
2 Solvent CDCI3

3 Number of Scans 16
4 Spectrometer Frequency 400.18
5Nucleus H

200 —m8

200z ——m —
3.001 ————

g <8 ¢ g g3
- -—- o~ N [
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1 (ppm)
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| pe— v \
OMe
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O
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L L , .

80 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)

172



Ethyl 1-((3-fluoro-4-methoxybenzyl)oxy)-4-phenyl-2-naphthoate (A35)

T N ———— e — ~~
F
OMe
Parameter Value
1 Title pdata/ 1
2 Solvent cpci3 o
3 Temperature 2037
4 Number of Scans 16 COaEt
5 Spectrometer Frequency 400.18
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Fh
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I
it h A
L A (. |
d 5 e & Y & 2
g &8 88s¢ ] e 8 S
. — T . . — = ~ . . . . e . . .
30 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 -C
1 (ppm)
? 00'/‘0—‘\0'/‘0.\P:OONN—‘Q\MMV\??”:NNOOWMNNN =~ ~ n .
D I N N e e [ I
F
U S DV
R B L B e e e Parameter Value
119 117 115 113 148.0 147.2 1 Title pdata/ 1 I}
1 (ppm) f1 (ppm) 2 Solvent cpci3 COsEL
3 Temperature 2042
4 Number of Scans 256 OO
5 Spectrometer Frequency 100.63
M M A h 6 Nucleus 13C Fh
130.5 1295 1285 1275 126.5 1255 1245 1235
1 (ppm)

JA

T

77.0 76.6
f1 (ppm)

7‘7.4
L O

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
1 (ppm)
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-135.00

F
OMe
Parameter Value
1 Title pdata/ 1 0
2 Solvent CDCI3

3 Temperature 293.9 COaEt
4 Number of Scans 16 OO

5 Spectrometer Frequency 376.55

6 Nucleus 19F Fh

T T T T

-200 -2

T T T T

-80 -100
f1 (ppm)

-120 -140 -160 -180
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Parameter
1 Title
2 Solvent
3 Temperature

4 Number of Scans

5 Spectrometer Frequency 400.18

Cl

OMe

2.000 Te——-

3.00=

g Lea's s
S 333 S

T —F =% -

90 85 80 75 70 65
§ f33sisas

T T T

129.0
f1 (ppm)

130.0

ll

128.0

50 45 40
f1 (ppm)

—_—

1260775 77.0 76.5

1 (ppm)

76.6

80 170 160 150 140 130 120 110 100 90

f1 (ppm)
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Fh
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L)
T T T T T T
35 30 25 20 15 1.0 0.5
o ol (2]
- Nl <
e} vy —_—
[ I
Cl
OMe
O
. . COsEt
Ph
Parameter Value
1 Title pdata/ 1
2 Solvent CDCI3
3 Temperature 294.1
4 Number of Scans 256
5 Spectrometer Frequency 100.63
6 Nucleus 13C
T T T T T
70 60 30 20 10

0.0



Ethyl 1-((3-bromo-4-methoxybenzyl)oxy)-4-phenyl-2-naphthoate (A37)
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2 Solvent CDCI3
3 Temperature 293.8 COaFt
4 Number of Scans 16 OO
5 Spectrometer Frequency 400.18
6 Nucleus 1H Ph
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E- S Y R ry
g & 38 g g e g =
- [l o - [l [l [} L)
; ; ; , , ; ; ; ; : ; ; ; ; ; ; ; ; ; ;
90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0 -0t
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VATV oA OST TN LC AT N O —
S MXn o CnSt TNV O - “ - v
UV ALCTNSSHLELENE LS LM = — M oo “@
ERNARROREEEERESNERE =2 < s % =
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Parameter Value
1 Title pdata/ 1
2 Solvent cpci3 0]
3 Temperature 2042 COLEt
4 Number of Scans 256
i i i i i i 5 Spectrometer Frequency 100.63
6 Nucl 13C
131 130 129 128 127 126 111.5 P
f1 (ppm) 1 (ppm)
; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ;
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
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Ethyl 1-(benzofuran-5-ylmethoxy)-4-phenyl-2-naphthoate (A38)
S350 N525ER80303359%37 5$39 953
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TN N rr—— e — N\ ~
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Parameter Value
1 Title pdata/ 1 o
2 Solvent [ehle k) CO5Et
3 Temperature 2935
4 Number of Scans 16
5 Spectrometer Frequency 400.18
6 Nucleus 1H Ph
N | l . W
Py EEEE ‘2" g g d
< 22e8S < e < 2
, — =t = : : : = : : : : : o : : :
0 85 5 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 -0
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Parameter Value
1 Title pdata/ 1 (0]
2 Solvent cpens CO4Et
3 Temperature 294.1
T T T T T T T T T 4 Number of Scans 256
31 130 129 128 127 126 125 124 123 5 Spectrometer Frequency 100.63
f1 (ppm) 6 Nucleus 13C Ph
T T T
78 77 76
f1 (ppm)

R

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
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Parameter Value
1 Title pdata/ 1 O
2 Solvent CDCI3
3 Temperature 2938 CO.Et
4 Number of Scans 16
5 Spectrometer Frequency 400.18
6 Nucleus 1H
Ph
i
|
\‘ 1
‘\
" B »
g ¢ g8 & g £g g )
, =N €= = , SRS E S , , K , ,
90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00
1 (ppm)
— N =0 =X~ O XNt N0~ -
FEEa8SF23AXKSRRS88Ye 8 g 3 = 3 3
——————————————————— —_— ~ ~ ) (3] -
St e N | | | |
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Parameter Value
1 Title pdata/ 1 0
2 Solvent CDCI13
“ 3 Temperature 2043 CO,Et
4 Number of Scans 256 OO
T 5 Spectrometer Frequency 100.63
130.0 129 0 128 0 127 0 126.0 125 0 124.0 6 Nucleus 13¢ Ph
1 (ppm)
77.5 76 5
f1 (ppm)
‘ | |
i
80 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
1 (ppm)
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Ethyl 1-(benzo[d][1,3]dioxol-5-ylmethoxy)-4-phenyl-2-naphthoate (A40)
SEA RS Ra 2R inuinnnnYsS9ICSE5888832593S 3
L o N N N T T o o o o o o N T o S o N N L RN -
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Parameter Value
1 Title pdata/ 1 9]
2 Solvent C€DCI3 COsEt
3 Temperature 2938
4 Number of Scans 16
5 Spectrometer Frequency 400.18
6 Nucleus 1H Ph
I
|
1 I A |
g €3 fadsd < g g g
L § — LS , , , , L B , ,
85 8.0 5 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
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Parameter Value
1 Title pdata/ 1 O
2 Solvent cpei3 CO5Et
T T T T T T T T T T T T 3 Temperature 2943 OO
131.0 1300 129.0 1280 1270 1260 4 Number of Scans 256
5 Spectrometer Frequency 100.63
f1 (ppm) 6 Nucleus 13C Ph
147.8 147.4 _
1 (ppm) 774 765
i 1 (ppm)
‘ ‘ } \
‘ | " |
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

1 (ppm)
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Ph
1 Title pdata/ 1
2Solvent cocia
3Number of Scans 16
4 Spectrometer Frequency 400.18
5Nucleus H

—

" | .

3.00x

7 2.003
4.00=

)0 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1 (ppm)
a QO NX =Rt O MmN ETO NS QNN @ c o a
€ HESAAARRARERES8da2 TE3
| e e p
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129 127 125 123 121 119 117 64.4 64.2
1 (ppm) 1 (ppm) Ph

Parameter Value
1 Title pdatal 1
2Solvent cociz
3 Number of Scans 256

4 Spectrometer Frequency 100.63
5Nucleus 13c
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f1 (ppm)
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2 Solvent CDCI3 0
3 Temperature 2938
4 Number of Scans 16 co 2 Et
5 Spectrometer Frequency 400.18
6 Nucleus 1H
e Qe (=] (=) (=)
< < ] = = N Ph
————— = T T T T T T
835 8.25 79 78 77 76 75 74
1 (ppm) 1 (ppm)

2.00= ——

g g s g
hi T T T T Vbi ”;V T T T T V"i T T T
90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
f1 (ppm)

166.5
56.4
56.0
39.9
36.0
348

76.1

o
<
0 OMe
1 Title pdata/ 1
2 Solvent CDCI3 o]
3 Temperature 294.4

—61.2
— 555

CO4Et
T T T T T T T T T T T —_— 4 Number of Scans 256 OO
129.0 1280 127.0 1260 1250 124.0 78 77 76 o pestrometer frequeney 100,03
f1 (ppm) 1 (ppm) I8
156.5 156.0
f1 (ppm)

11—
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f1 (ppm)
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Ethyl 1-(furan-2-ylmethoxy)-4-phenyl-2-naphthoate (A43)
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Parameter Value
1 Title pdata/ 1 o]
2 Solvent cpei3

CO4Et
3 Temperature 293.5
4 Number of Scans 16 OO
5 Spectrometer Frequency 400.18
6 Nucleus 1H Fh

‘“?.;
%

73.00x

50 45 40 35 30 25 20 15 10 05 00

166.1
71.9
61.3
144

T
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‘ [ CO5Et
Ph
Parameter Value
. . . . 1 Title pdata/ 1
2 Solvent cpei3
127.5 127.0 126.5 126.0 130 129 128 3 Temperature w1
f1 (PPm) f1 (ppm) 4 Number of Scans 256
5 Spectrometer Frequency 100.63
6 Nucleus 13C

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
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Ethyl 4-phenyl-1-(thiophen-2-ylmethoxy)-2-naphthoate (A44)
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Parameter Value
1 Title pdata/ 1 o
2 Solvent cpci3 CO5Et
3 Temperature 2938 Oe
4 Number of Scans 16
5 Spectrometer Frequency 400.18
6 Nucleus 1H Fh
1
A !
ERRENER E ENES E}
- N o I ~ I o
90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
f1 (ppm)
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Parameter Value
1 Title pdata/ 1 o]
2 Solvent cpci3 CO-EL
3 Temperature 2946
4 Number of Scans 256
5 Spectrometer Frequency 100.63
6 Nucleus 13 Fh
130 129 128 127 126 125 124 110.8 110.4
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Ethyl 1-(1-(4-methoxyphenyl)ethoxy)-4-phenyl-2-naphthoate (A45)
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1-((4-methoxybenzyl)oxy)-4-phenyl-2-naphthonitrile (A46)
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1-((4-methoxybenzyl)oxy)-2-(methoxymethyl)-4-phenylnaphthalene (A47)
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1-((4-methoxybenzyl)oxy)-N,4-diphenyl-2-naphthamide (A48)
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Ethyl 1-((4-methoxybenzyl)oxy)-4-phenylanthracene-2-carboxylate (AS1)
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Ethyl 7-((4-methoxybenzyl)oxy)-4-phenylbenzo[b]thiophene-6-carboxylate (A52)
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