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General consideration: All air-sensitive compounds were handled under an atmosphere of
argon or in a nitrogen-filled glovebox. 'H NMR and ?C NMR spectra were recorded on Bruker
AV 300/400/500 at ambient temperature with CDCl; as solvent and TMS as internal standard.
Chemical shifts (8) were given in ppm, referenced to the residual proton resonance of TMS (0),
to the carbon resonance of the CDCl; (77.23). Coupling constants (/) were given in Hertz (Hz).
IR spectrums were recorded on Perkin-Elmer-983 spectrometer. Optical rotations were
measured with PerkinElmer 341 polarimeter. Flash column chromatography was performed on
silica gel (200-300 mesh). All solvents were purified by conventional methods, distilled before

use. Commercially available reagents were used without further purification.

General procedure for the synthesis of chiral alkenes 4
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Synthesis of compounds 3-2: To a solution of compound 3-1 (0.2661 g, 0.5 mmol) and
Pd(PPhs)4 (0.058 g, 0.05 mmol) in DME (3.0 mL), arylboronic acid (1.75 mmol) and aqueous
Na,CO; (5.2 mmol, 2 M, 2.6 mL) were added under argon atmosphere. The resulting mixture was
was stirred at room temperature for 15 min and then at 90 °C for another 12 h. After being
cooled to room temperature, the reaction mixture was passed through a pad of Celite. After
removal of the solvent, the residue was dissolved in DCM (20 mL). The organic phase was
washed with saturated aqueous NH4Cl (10 mL), water (10 mL), and brine (10 mL). The
organic phase was dried over sodium sulfate, filtered, and concentrated. The crude residue
was purified by column chromatography on silica gel using hexanes/DCM (2/1) to afford

compounds 3-2.
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T. R. Wu, L. Shen and J. M. Chong, Org. Lett., 2004, 6, 2701.

Synthesis of compounds 3: To a flask containing a stir bar were charged with compound 3-2,
conc. HCI (0.2 mL), and dioxane (3 mL). The resulting mixture was stirred at 60 °C for 12 h.
After being cooled to the room temperature, the mixture was poured into a mixture of Et,O
(20 mL) and water (20 mL). The organic phase was separated, and the aqueous layer was
extracted with Et,O (2 x 20 mL). The combined organic layers were dried over sodium sulfate,
filtered, and concentrated. The residue was purified by column chromatography on silica gel

with hexanes/ethyl acetate (10/1) to afford compound 3.

Synthesis of compounds 4: To a flask containing a stir bar were charged with compound 3,
NaH (60% dispersion in mineral oil, 2.5 equiv), and in DMF (10 mL). The mixture was
stirred for at room temperaturel h. Then 3-cholro-2-(chloromethyl)prop-1-ene (1.0 equiv) was
added, the result mixture was stirred at 60 °C for 12 h. After being cooled to the room
temperature, the reaction mixture was quenched by saturated aqueous NH4CI (10 mL). The
aqueous phase was extracted with DCM (3 x 10 mL), and the combined organic layers were
dried over sodium sulfate. After being filtered and concentrated, the residue was concentrated
and purified by column chromatography on silica gel with petroleum ether/ethyl acetate
(100/1) to afford compounds 4.

C. Song, Y. Kim, K. Lee, S.-G. Lee and B. Jin, Tetrahedron: Asymmetry, 1997, 8, 2921.

General procedure for the asymmetric hydrogenation of imines (Scheme 3): To a glass
test tube (10 mL) in a nitrogen atmosphere glovebox, HB(C¢Fs), (0.0104 g, 0.03 mmol),
chiral alkene 4i (0.0104 g, 0.03 mmol) , and dry p-xylene (0.75 mL) were added. The
resulting mixture was stirred at room temperature for 5 min, followed by the addition of imine
6 (0.3 mmol). Then the tube was moved to a stainless-steel autoclave, and the autoclave was
purged three times with H, and the final pressure of H, was adjusted to 30 bar. The reaction
was stirred at 30 °C for 12 h. The solvent was removed under reduced pressure, and the
crude residue was purified by flash chromatography on silica with petroleum ether/ethyl

acetate (50/1) to afford amines 7.
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Characterization of chiral alkenes 4

4a: Yellow solid, 0.196 g, 75% yield; m.p. 120-122 °C; [a]p*’ = +107.6 (¢ 1.10, CHCl;); IR
(film): 1509, 1222, 1005, 837, 751 cm™; "H NMR (400 MHz, CDCls, ppm) & 7.95-7.86 (m,
4H), 7.78-7.68 (m, 4H), 7.45-7.36 (m, 2H), 7.32-7.23 (m, 3H), 7.20-7.09 (m, 5H), 4.84 (s,
2H), 4.00 (d, J = 12.4 Hz, 2H), 3.85 (d, J = 12.4 Hz, 2H); °C NMR (100 MHz, CDCls, ppm)
8 162.6 (d, Jor = 245.3 Hz), 152.2, 141.5, 135.5 (d, Jor = 3.4 Hz), 133.2, 131.0, 130.9, 130.8
(d, Jor = 20.3 Hz), 128.3, 126.8, 126.7, 126.3, 125.4, 123.8, 115.9 (d, Je.r = 21.2 Hz), 77.4,
76.0; '’F NMR (377 MHz, CDCl;, ppm) & -114.8; HRMS (APCI) calcd. for CisHysO5F,
[M+H]": 527.1817, Found: 527.1811.

4b: Yellow solid, 0.220 g, 73% yield; m.p. 170-172 °C; [a]p*’ = +88.1 (¢ 1.21, CHCL); IR
(film): 2961, 1258, 1194, 1005, 836, 749 cm™'; '"H NMR (400 MHz, CDCls, ppm) & 7.93 (s,
2H), 7.89 (d, J = 8.2 Hz, 2H), 7.72-7.65 (m, 4H), 7.50-7.44 (m, 4H), 7.42-7.34 (m, 2H),
7.26-7.20 (m, 4H), 4.85 (s, 2H), 4.01 (d, J = 12.4 Hz, 2H), 3.89 (d, J = 12.4 Hz, 2H), 1.37 (s,
18H); *C NMR (100 MHz, CDCls, ppm) & 152.5, 150.6, 141.8, 136.6, 134.1, 133.2, 131.1,
130.7, 128.8, 128.3, 126.6, 126.5, 126.4, 125.7, 125.1, 123.6, 76.0, 34.8, 31.6; HRMS (ESI)
calced. for C44H4,0,Na [M+Na]": 625.3077, Found: 625.3068.
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4c: White solid, 0.115 g, 55% yield; m.p. 119-122 °C; [a]p™’ = +82.3 (¢ 0.83, CHCL); IR
(film): 1599, 1416, 1259, 1009, 911, 734 cm™; '"H NMR (400 MHz, CDCls, ppm) & 7.94 (s,
2H), 7.90 (d, J = 8.2 Hz, 2H), 7.45-7.35 (m, 4H), 7.35-7.28 (m, 4H), 7.28-7.20 (m, 4H),
6.97-6.90 (m, 2H), 4.87 (s, 2H), 4.04 (d, J = 12.4 Hz, 2H), 3.93 (d, J = 12.4 Hz, 2H), 3.84 (s,
6H); *C NMR (100 MHz, CDCls, ppm) & 160.1, 152.3, 141.7, 141.1, 134.1, 133.2, 131.0,
130.8, 129.9, 128.4, 126.7, 126.6, 126.4, 125.2, 123.6, 121.8, 114.4, 113.6, 76.0, 55.6; HRMS
(ESI) calcd. for C3gH3004Na [M+Na]": 573.2036, Found:573.2029.

4d: Yellow solid, 0.104 g, 38% yield; m.p. 146-147 °C; [a]p™’ = +16.7 (¢ 0.91, CHCLs); IR
(film): 1494, 1462, 1421, 1248, 910, 751, 732 cm™; 'H NMR (400 MHz, CDCl;, ppm) &
7.95-7.80 (m, 4H), 7.53-7.44 (m, 2H), 7.42-7.30 (m, 4H), 7.28-7.18 (m, 4H), 7.10-6.95 (m,
4H), 4.83 (s, 2H), 3.96-3.85 (m, 4H), 3.76 (s, 6H); °C NMR (100 MHz, CDCl3, ppm) & 162.7,
157.2, 153.1, 142.0, 133.4, 131.5, 130.8, 129.2, 128.2, 126.4, 126.3, 126.0, 124.7, 122.8,
120.8, 111.3, 75.9, 55.9, 36.7, 31.6; HRMS (ESI) calcd. for C33H3004Na [M+Na]": 573.2036,
Found: 573.2032.
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4e: Yellow solid, 0.211 g, 64% vyield; m.p. 111-112 °C; [a]p™ = +2.3 (¢ 1.24, CHCL); IR
(film): 1492, 1448, 1421, 1005, 911, 750 cm™; "H NMR (400 MHz, CDCl;, ppm) & 8.05-7.90
(m, 2H), 7.89-7.81 (m, 2H), 7.59-7.50 (m, 2H), 7.41-7.32 (m, 4H), 7.30-7.16 (m, 8H),
7.15-6.95 (m, 10H), 5.20-5.00 (m, 4H), 4.82 (s, 2H), 4.05-3.85 (m, 4H); °C NMR (125 MHz,
CDCls, ppm) & 156.5, 153.2, 142.1, 137.3, 133.5, 131.9, 131.5, 130.7, 129.2, 128.5, 128.3,
128.2, 127.5, 127.0, 126.6, 126.4, 126.1, 124.6, 122.7, 121.3, 113.2, 75.9, 70.6, 29.9, 27.1;
HRMS (ESI) calcd. for CsoH3304Na [M+Na]": 725.2662, Found: 725.2654.

iPro

PrO
4f

4f: Yellow foam, 0.084 g, 86% yield; m.p. 110-112 °C; [a]p™ = +6.8 (¢ 0.90, CHCL3); IR
(film): 1490, 1120, 1005, 749, 733 cm™; '"H NMR (400 MHz, CDCls, ppm) & 7.90 (s, 2H),
7.86 (d, J = 8.2 Hz, 2H), 7.54-7.46 (m, 2H), 7.40-7.28 (m, 4H), 7.24-7.18 (m, 4H), 7.06-6.96
(m, 4H), 4.85 (s, 2H), 4.58-4.39 (m, 2H), 3.95-3.84(m, 4H), 1.32-1.18 (m, 6H), 1.13 (d, J =
5.4 Hz, 6H); °C NMR (100 MHz, CDCls, ppm) & 155.6, 153.3, 142.3, 133.4, 131.8, 131.3,
130.7, 128.9, 128.1, 126.4, 126.1(3), 126.0(8), 124.6, 122.9, 120.7, 114.7, 75.9, 70.7, 29.9,
22.5,22.1; HRMS (ESI) calcd. for C4,H3304,Na [M+Na]:629.2662, Found: 629.2651.
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4g: White solid, 0.169 g, 69% yield; m.p. 149-150 °C; [a]p*’ = -5.9 (¢ 0.92, CHCI;); IR (film):
1502, 1219, 1046, 1009, 730 cm™; "H NMR (400 MHz, CDCls, ppm) & 7.95-7.80 (m, 4H),
7.41-7.31 (m, 2H), 7.25-7.20 (m, 4H), 7.10-7.05 (m, 2H), 7.00-6.87 (m, 4H), 4.87 (s, 2H),
4.02-3.92 (m, 4H), 3.79 (s, 6H), 3.72 (s, 6H); °C NMR (100 MHz, CDCls, ppm) & 153.8,
153.0, 151.7, 142.1, 133.4, 131.6, 130.7, 128.3, 126.5, 126.4, 126.0, 124.8, 122.9, 117.0,
114.3,112.7,77.4,75.9, 56.6(1), 56.5(8), 56.1; HRMS (ESI) calcd. for C4H340sNa [M+Na]":
633.2248, Found:633.2241.

4h: White solid, 0.265 g, 85% yield; m.p. 149-151 °C; [a]p”" = +18.8 (¢ 1.16, CHCL); IR
(film): 2960, 1504, 1252, 1010, 750 cm™"; "H NMR (500 MHz, CDCls, ppm) & 7.95-7.84 (m,
4H), 7.55-7.49 (m, 2H), 7.42-7.33 (m, 4H), 7.29-7.18 (m, 4H), 6.95 (s, 1H), 6.94 (s, 1H), 4.82
(s, 2H), 3.94-3.88 (m, 4H), 3.74 (s, 6H), 1.32 (s, 18H); °C NMR (125 MHz, CDCls, ppm) &
155.0, 153.2, 143.6, 142.3, 133.3, 131.8, 130.7, 129.4, 129.0, 128.2, 126.7, 126.4, 126.2,
126.0, 125.6, 124.7, 122.4, 110.8, 75.8, 56.0, 34.4, 31.8; HRMS (ESI) calcd. for C4sH4s04Na
[M+Na]": 685.3288, Found: 685.3278.
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4 ‘Bu

4i: Yellow solid, 1.227 g, 89% vyield; m.p. 172-175 °C; [a]p™’ = +75.1 (¢ 1.11, CHCL); IR
(film): 2963, 1594, 1014, 876, 750, 716 cm™'; "H NMR (400 MHz, CDCl;, ppm) & 7.97-7.83
(m, 4H), 7.60-7.55 (m, 4H), 7.47-7.43 (m, 2H), 7.42-7.36 (m, 2H), 7.31-7.25 (m, 4H), 4.78 (s,
2H), 3.96 (d, J = 12.4 Hz, 2H), 3.84 (d, J= 12.4 Hz, 2H), 1.37 (s, 36H); *C NMR (100 MHz,
CDCls, ppm) & 152.6, 151.2, 142.1, 138.9, 135.2, 133.1, 131.0, 130.8, 128.3, 126.7, 126.5,
126.4, 125.0, 123.8, 122.9, 121.2, 75.7, 35.2, 31.8; HRMS (ESI) calcd. for Cs;Hss0,Na
[M+Na]": 737.4340, Found: 737.4329.

4j: Yellow solid, 0.259 g, 68% yield; m.p. 170-172 °C; [a]p™’ = +74.9 (¢ 1.07, CHCL); IR
(film): 2926, 1379, 1278, 1135 cm™"; "H NMR (400 MHz, CDCls, ppm) & 8.25 (s, 4H), 8.01 (s,
2H), 7.99 (s, 1H), 7.87 (s, 1H), 7.92 (s, 2H), 7.53-7.45 (m, 2H), 7.40-7.32 (m, 2H), 7.25-7.20
(m, 2H), 4.87 (s, 2H), 4.06 (d, J = 12.3 Hz, 2H), 3.76 (d, J = 12.3 Hz, 2H); °*C NMR (100
MHz, CDCls, ppm) & 151.5, 141.5, 140.5, 132.5 (q, Jor = 33.4 Hz), 132.4 (q, Jer = 277.7
Hz), 131.4, 129.3 (d, Jor = 2.9 Hz), 128.7, 127.9, 127.1, 126.2 (d, Jer = 20.0 Hz), 125.0,
124.9, 122.2, 121.5, 119.5, 76.4, 29.9; '’F NMR (377 MHz, CDCls, ppm) & -62.7; HRMS
(ESI) calcd. for C4oHa30,F > [M+H]": 763.1501, Found: 763.1495.

S8



4k: White solid, 0.198 g, 69% yield; m.p. 163-165 °C; [OL]D20 = -81.5 (¢ 0.82, CHCI); IR
(film): 2920, 2851, 1258, 1007, 750 cm™; "H NMR (400 MHz, CDCls, ppm) & 7.84 (d, J= 8.1
Hz, 2H), 7.71 (s, 2H), 7.40-7.33 (m, 2H), 7.23-7.16 (m, 2H), 7.12-7.06 (m, 2H), 7.03 (s, 2H),
6.97 (s, 2H), 4.87 (s, 2H), 3.99-3.86 (m, 4H), 2.34 (d, J = 11.4 Hz, 12H), 2.08 (s, 6H); °C
NMR (100 MHz, CDCls, ppm) § 153.3, 143.1, 137.8, 137.2, 135.8, 135.5, 133.3, 133.0, 131.3,
130.9, 128.7(3), 128.6(7), 128.1, 126.3(4), 126.2(9), 126.1, 124.7, 121.9, 77.4, 76.0, 21.8,
21.3, 20.5; HRMS (ESI) calcd. for C4,H330,Na [M+Na]": 597.2775, Found: 597.2763.

41: Yellow solid, 0.139 g, 47% yield; m.p. 103-105 °C; [a]p™’ = +74.6 (¢ 1.00, CHCL); IR
(film): 2923, 1009, 913, 749 cm™'; "H NMR (400 MHz, CDCls, ppm) & 8.24 (s, 2H), 8.07 (s,
2H), 8.00-7.85 (m, 10H), 7.55-7.48 (m, 4H), 7.47-7.40 (m, 2H), 7.35-7.29 (m, 4H), 4.78 (s,
2H), 3.96 (d, J = 12.4 Hz, 2H), 3.86 (d, J= 12.4 Hz, 2H); °C NMR (125 MHz, CDCls, ppm)
§ 152.5, 141.5, 137.1, 134.2, 133.9, 133.3, 132.8, 131.2, 131.1, 128.4(4), 128.3(9), 127.9(4),
127.9(1), 127.6, 126.9, 126.8, 126.5, 126.4(1), 126.3(7), 125.3, 123.7, 76.2, 29.9; HRMS (ESI)
calcd. for C44H3,0, [M+H]": 591.2319, Found: 591.2314.

e
o

6k
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(E)-N-(1-(4-fluoro-3-methylphenyl)ethylidene)aniline: Yellow solid, m.p. 46-47 °C; IR
(film): 1630, 1447, 1114, 831, 708 cm™; 'H NMR (400 MHz, CDCls, ppm) & 7.90-7.82 (m,
1H), 7.78-7.69 (m, 1H), 7.39-7.30 (m, 2H), 7.12-7.01 (m, 2H), 6.82-6.74 (m, 2H), 2.33 (d, J =
1.7 Hz, 3H), 2.20 (s, 3H); °C NMR (100 MHz, CDCls, ppm) & 164.7, 163.1 (d, Je.r = 248.0
Hz), 151.8, 135.6 (d, Je.r = 3.3 Hz), 130.8 (d, Jor = 5.8 Hz), 129.2, 126.8 (d, Je.r = 8.6 Hz),
125.1 (d, Je.r = 17.5 Hz), 123.5, 119.6, 115.0 (d, Je.r = 22.6 Hz), 17.5, 14.8 (d, Jo.r = 3.5 Hz);
F NMR (377 MHz, CDCls, ppm) & -114.7; HRMS (APCI) calcd. for C;sH;sNF [M+H]™:
228.1183, Found: 228.1180.

(E)-N-(1-(4-ethylphenyl)ethylidene)-4-methoxyaniline: Yellow solid, m.p. 66-67 °C; IR
(film): 2961, 1502, 1367, 1033, 845, 830 cm™; "H NMR (400 MHz, CDCl;, ppm) 57.95-7.84
(m, 2H), 7.35-7.20 (m, 2H), 6.95-6.85 (m, 2H), 6.78-6.70 (m, 2H), 3.81 (s, 3H), 2.70 (q, J =
7.6 Hz, 2H), 2.23 (s, 3H), 1.26 (t, J= 7.6 Hz, 3H);"C NMR (100 MHz, CDCls, ppm) & 165.8,
156.1, 147.1, 145.2, 137.5, 128.0, 127.4, 121.0, 114.4, 55.7, 28.9, 17.4, 15.7; HRMS (ESI)
calcd. for C17H20ON [M+H]": 254.1539, Found: 254.1540.

/©/0Me

s

6r
(E)-N-(1-(3,4-dimethylphenyl)ethylidene)-4-methoxyaniline: Red solid, m.p. 72-73 °C; IR
(film): 1627, 1502, 1240, 1034, 846, 755 cm™; '"H NMR (400 MHz, CDCl;, ppm) & 7.78 (s,
1H), 7.68-7.62 (m, 1H), 7.18 (d, J = 7.9 Hz, 1H), 6.94-6.85 (m, 2H), 6.79-6.70 (m, 2H), 3.79
(s, 3H), 2.31 (s, 3H), 2.30 (s, 3H), 2.21 (s, 3H);">C NMR (100 MHz, CDCl3, ppm) & 165.9,
156.0, 145.2, 139.4, 137.6, 136.7, 129.7, 128.3, 124.9, 120.9, 114.4, 55.6, 20.0, 19.9, 17.4;
HRMS (ESI) calcd. for C17H,0ON [M+H]': 254.1539, Found: 254.1538.

S10



(E)-N-(1-([1,1'-biphenyl]-4-yl)ethylidene)-2-methoxyaniline: Yellow  solid, m.p.
141-143 °C; IR (film): 1630, 1487, 1240, 766, 756 cm™; '"H NMR (400 MHz, CDCl;, ppm)
88.14-8.04 (m, 2H), 7.72-7.60 (m, 4H), 7.52-7.41 (m, 2H), 7.40-7.33 (m, 1H), 7.12-7.03 (m,
1H), 7.01-6.90 (m, 2H), 6.85-6.75 (m, 1H), 3.79 (s, 3H), 2.20 (s, 3H); °C NMR (100 MHz,
CDCls, ppm) 8166.8, 149.2, 143.3, 140.8, 140.7, 138.5, 129.0, 128.0, 127.9, 127.3, 127.2,
124.4, 121.1, 120.8, 111.8, 55.8, 17.9; HRMS (ESI) calcd. for C2HyON [M+H]": 302.1539,
Found: 302.1538.

Characterization of amine products 7

o
a8

7a

(S)-N-(1-phenylethyl)aniline: Colorless liquid, 0.0573 g, 97% yield, 65% ee, [o]p™" = +3.2 (¢
1.33, CHCl3); "H NMR (300 MHz, CDCls, ppm) & 7.42-7.25 (m, 4H), 7.25-7.16 (m, 1H), 7.08
(t,J = 8.3 Hz, 2H), 6.63 (t,J = 7.3 Hz, 1H), 6.50 (d, J = 7.8 Hz, 2H), 4.48 (q, J = 6.7 Hz, 1H),
4.00 (br s, 1H), 1.50 (d, J = 6.7 Hz, 3H); °C NMR (75 MHz, CDCl;, ppm) & 147.5, 145.4,
129.3, 128.8, 127.0, 126.0, 117.4, 113.5, 53.6, 25.2.

W. Li, G. Hou, M. Chang and X. Zhang, Adv. Synth. Catal., 2009, 351, 3123.

o

7b

Et

(5)-N-(1-(4-ethylphenyl)ethyl)aniline: Colorless liquid, 0.0650 g, 96% yield, 78% ee, [a]p>"
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= +0.6 (¢ 1.09, CH,CL); '"H NMR (300 MHz, CDCls, ppm) § 7.26 (d, J = 8.0 Hz, 2H),
7.17-7.02 (m, 4H), 6.67-6.57 (m, 1H), 6.54-6.45 (m, 2H), 4.44 (q, J = 6.7 Hz, 1H), 3.96 (br s,
1H), 2.60 (q, J = 7.6 Hz, 2H), 1.47 (d, J = 6.7 Hz, 3H), 1.21 (t, J = 7.6 Hz, 3H); '°C NMR (75
MHz, CDCls, ppm) & 147.6, 142.9, 142.6, 129.3, 128.3, 126.0, 117.3, 113.4, 53.3, 28.6, 25.1,
15.7.

Y. Liu and H. Du, J. Am. Chem. Soc., 2013, 135, 12968.

e

7c

(S)-N-(1-(4-(tert-butyl)phenyl)ethyl)aniline: Colorless liquid, 0.0697 g, 92% yield, 79% ee,
[a]p” = -9.1 (¢ 0.86, CH,Cl,); '"H NMR (300 MHz, CDCls, ppm) & 7.36-7.24 (m, 4H),
7.13-7.03 (m, 2H), 6.68-6.58 (m, 1H), 6.57-6.46 (m, 2H), 4.47 (q, J = 6.7 Hz, 1H), 3.97 (br s,
1H), 1.49 (d, J = 6.7 Hz, 3H), 1.30 (s, 9H); '*C NMR (75 MHz, CDCls, ppm) & 149.8, 147.6,
142.2,129.3, 125.7(1), 125.6(6), 117.3, 113.4, 53.1, 34.6, 31.6, 24.9.

Y. Liu and H. Du, J. Am. Chem. Soc., 2013, 135, 12968.

Ne
o

7d

(S5)-N-(1-(4-methoxyphenyl)ethyl)aniline: Colorless liquid, 0.0570 g, 84% yield, 67% ee,
[a]p”” = +8.2 (¢ 1.01, CH,Cl,); "H NMR (300 MHz, CDCls, ppm) & 7.26 (d, J = 8.5 Hz, 2H),
7.08 (t,J=7.7 Hz, 2H), 6.84 (d, J= 8.6 Hz, 2H), 6.62 (t,J = 7.3 Hz, 1H), 6.50 (d, /= 7.9 Hz,
2H), 4.43 (q, J = 6.7 Hz, 1H), 3.96 (br s, 1H), 3.75 (s, 3H), 1.47 (d, J = 6.7 Hz, 3H); °C NMR
(75 MHz, CDCls, ppm) & 158.7, 147.5, 137.4, 129.3, 127.1, 117.3, 114.2, 113.5, 55.4, 53.0,
25.1.

W. Li, G. Hou, M. Chang and X. Zhang, Adv. Synth. Catal., 2009, 351, 3123.
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Ne
Nep

Te

(S)-N-(1-(4-ethoxyphenyl)ethyl)aniline: Colorless liquid, 0.0609 g, 84% yield, 65% ee,
[a]p”’ = +5.4 (¢ 0.88, CH.CL); '"H NMR (300 MHz, CDCls, ppm) & 7.31-7.20 (m, 2H),
7.13-7.03 (m, 2H), 6.87-6.79 (m, 2H), 6.67-6.59 (m, 1H), 6.55-6.46 (m, 2H), 4.43 (q, J = 6.6
Hz, 1H), 4.00 (q, J = 7.0 Hz, 2H), 3.95 (br s, 1H), 1.48 (d, J= 6.7 Hz, 3H), 1.38 (t, /= 7.0 Hz,
3H); °C NMR (75 MHz, CDCl;, ppm) & 158.0, 147.6, 137.3, 129.2, 127.0, 117.3, 114.7,
113.5,63.5, 53.0, 25.1, 15.1.

Y. Liu and H. Du, J. Am. Chem. Soc., 2013, 135, 12968.

e
Nep

7f

(8)-N-(1-(]1,1'-biphenyl]-4-yl)ethyl)aniline: White solid, 0.0781 g, 95% yield, 66% ee,
[a]p”” = -20.5 (¢ 0.89, CH,Cl,); '"H NMR (300 MHz, CDCls, ppm) & 7.62-7.49 (m, 4H),
7.48-7.36 (m, 4H), 7.35-7.27 (m, 1H), 7.16-7.03 (m, 2H), 6.65 (t, J = 7.3 Hz, 1H), 6.54 (d, J =
8.0 Hz, 2H), 4.53 (q, J = 6.6 Hz, 1H), 4.03 (br s, 1H), 1.54 (d, J = 6.7 Hz, 3H); °C NMR (75
MHz, CDCls, ppm) & 147.5, 144.5, 141.1, 140.0, 129.3, 128.9, 127.6, 127.3, 127.2, 126.5,
117.5,113.5,53.4,25.2.

Y. Liu and H. Du, J. Am. Chem. Soc., 2013, 135, 12968.

Ne
o

79
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(S)-N-(1-(4-fluorophenyl)ethyl)aniline: Colorless liquid, 0.0656 g, 99% yield, 60% ee,
[a]p”” = +27.9 (¢ 0.99, CH.CL); '"H NMR (300 MHz, CDCl;, ppm) & 7.37-7.25 (m, 2H),
7.13-7.03 (m, 2H), 7.02-6.92 (m, 2H), 6.64 (t, J= 7.3 Hz, 1H), 6.47 (d, J = 7.8 Hz, 2H), 4.44
(q, J= 6.7 Hz, 1H), 3.97 (br s, 1H), 1.46 (d, J = 6.7 Hz, 3H); >C NMR (75 MHz, CDCls, ppm)
8 161.9 (d, Je.r = 242.8 Hz), 147.3, 141.1(d, Je.r = 3.0 Hz), 129.3, 127.5 (d, Je.r = 8.0 Hz),
117.6, 115.6 (d, Jer = 21.2 Hz), 113.5, 53.1, 25.3; ’F NMR (377 MHz, CDCls, ppm) &
-116.9.

W. Pan, Y. Deng, J. He, B. Bai and H. Zhu, Tetrahedron, 2013, 69, 7253.

e
SO

7h

(8)-N-(1-(4-chlorophenyl)ethyl)aniline: Colorless liquid, 0.0645 g, 93% yield, 58% ee,
[a]p®® = +5.8 (¢ 0.86, CH,Cl,); '"H NMR (300 MHz, CDCls, ppm) & 7.32-7.21 (m, 4H),
7.13-7.02 (m, 2H), 6.64 (t, J= 7.3 Hz, 1H), 6.46 (d, J= 7.8 Hz, 2H), 4.43 (q, J = 6.7 Hz, 1H),
3.97 (br s, 1H), 1.46 (d, J = 6.7 Hz, 3H); °C NMR (75 MHz, CDCl;, ppm) & 147.2, 144.0,
132.6,129.3,129.0, 127.4, 117.7, 113.5, 53.1, 25.2.

A. Baeza and A. Pfaltz, Chem. Eur. J., 2010, 16, 4003.

o
o

7i

(8)-N-(1-(3-chlorophenyl)ethyl)aniline: Colorless liquid, 0.0662 g, 95% yield, 45% ee,
[a]p”” = +10.6 (¢ 1.02, CH,Cl,); '"H NMR (300 MHz, CDCls, ppm) & 7.46 (s, 1H), 7.38-7.26
(m, 3H), 7.25-7.13 (m, 2H), 6.77 (t, J = 7.3 Hz, 1H), 6.59 (d, J = 7.9 Hz, 2H), 4.53 (q, J = 6.7
Hz, 1H), 4.08 (br s, 1H), 1.58 (d, J = 6.8 Hz, 3H); °C NMR (75 MHz, CDCls, ppm) & 147.8,
147.1, 134.7,130.1, 129.3, 127.3, 126.2, 124.2, 117.7, 113.5, 53.4, 25 2.
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S. Zhu, J. Xie, Y. Zhang, S. Li and Q. Zhou, J. Am. Chem. Soc., 2006, 128, 12886.

e
o

7j

(8)-N-(1-(3,4-dimethylphenyl)ethyl)aniline: Colorless liquid, 0.0659 g, 97% yield, 83% ee,
[a]p”” =+7.3 (¢ 0.87, CH2CLy); 'H NMR (300 MHz, CDCls, ppm) & 7.15-7.02 (m, 5H), 6.62 (t,
J =173 Hz, 1H), 6.51 (d, J = 7.9 Hz, 2H), 4.41 (q, J = 6.7 Hz, 1H), 3.96 (br s, 1H), 2.23 (s,
3H), 2.22 (s, 3H), 1.48 (d, J = 6.7 Hz, 3H); °C NMR (75 MHz, CDCl;, ppm) & 147.7, 142.9,
136.9, 135.2, 130.0, 129.3, 127.3, 123.4, 117.3, 113.5, 53.4, 25.2, 20.1, 19.6.

S. Zhu, J. Xie, Y. Zhang, S. Li and Q. Zhou, J. Am. Chem. Soc., 2006, 128, 12886.

e
o

7k

(S)-N-(1-(4-fluoro-3-methylphenyl)ethyl)aniline: Yellow liquid, 0.0664 g, 96% yield, 89%
ee, [a]p”’ = +23.6 (¢ 0.56, CH,Cl,); '"H NMR (400 MHz, CDCls, ppm) & 7.19-7.04 (m, 4H),
6.91 (t, J= 9.0 Hz, 1H), 6.69-6.60 (m, 1H), 6.55-6.45 (m, 2H), 4.40 (q, J = 6.6 Hz, 1H), 3.96
(brs, 1H), 2.23 (s, 3H), 1.46 (d, J = 6.7 Hz, 3H); °C NMR (100 MHz, CDCls, ppm) & 160.3
(d, Je.r=241.6 Hz), 147.4, 140.8 (d, Je.r= 3.4 Hz), 129.3, 129.0 (d, Jer= 5.1 Hz), 125.0 (d,
Jer=17.4 Hz), 124.7 (d, Jer= 8.0 Hz), 117.5, 115.2 (d, Je.r= 22.3 Hz), 113.5, 53.1, 25.4,
14.9 (d, Je.r= 3.5 Hz); "°F NMR (377 MHz, CDCls, ppm) & -120.5; HRMS (ESI) calcd. for
C1sH sNF [M-H]: 228.1194, Found: 228.1187.

Ne
SO

71
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(S)-N-(1-(benzo|d][1,3]dioxol-5-yl)ethyl)aniline: Colorless liquid, 0.0659 g, 91% yield, 72%
ee, [a]p™ = +0.8 (¢ 0.77, CH,Cly); '"H NMR (300 MHz, CDCls, ppm) & 7.08 (t, J = 7.8 Hz,
2H), 6.90-6.77 (m, 2H), 6.76-6.69 (m, 1H), 6.63 (t, J= 7.3 Hz, 1H), 6.49 (d, J = 7.8 Hz, 2H),
5.93-5.82 (m, 2H), 4.37 (q, J = 6.7 Hz, 1H), 3.95 (br s, 1H), 1.45 (d, J = 6.7 Hz, 3H); °C
NMR (75 MHz, CDCls, ppm) & 148.1, 147.4, 146.5, 139.7, 129.3, 119.0, 117.5, 113.5, 108.5,
106.4, 101.1, 53.5, 25.4; HRMS (ESI) calcd. for C;sH;40,N [M-H]: 240.1030, Found:
240.1024.

NS
.

7m

(S)-N-(1-phenylpropyl)aniline: Colorless liquid, 0.0645 g, 99% vyield, 66% ee, [o]p> = +3.3
(¢ 0.95, CH,CL); 'H NMR (300 MHz, CDCls, ppm) & 7.38-7.24 (m, 4H), 7.23-7.15 (m, 1H),
7.06 (t,J = 7.8 Hz, 2H), 6.61 (t, J = 7.3 Hz, 1H), 6.50 (d, J = 7.9 Hz, 2H), 4.21 (t, J= 6.7 Hz,
1H), 4.03 (br s, 1H), 1.90-1.72 (m, 2H), 0.94 (t, J = 7.4 Hz, 3H); *C NMR (75 MHz, CDCl,
ppm) 6 147.7, 144.1, 129.3, 128.7, 127.1, 126.7, 117.3, 113.4, 59.9, 31.8, 11.0.

A. Baeza and A. Pfaltz, Chem. Eur. J., 2010, 16, 4003.

e

7n
(8)-N-(1-(3,4-dimethylphenyl)ethyl)-4-methoxyaniline: Yellow liquid, 0.0618 g, 91% yield,
65% ee, [o]p> = -0.9 (¢ 0.78, CH,Cl,); '"H NMR (400 MHz, CDCls, ppm) 87.40-7.25 (m, 4H),
7.24-7.15 (m, 1H), 7.11-7.02 (m, 2H), 6.66-6.57 (m, 1H), 6.55-6.45(m, 2H), 4.29 (t, J = 6.8
Hz, 1H), 4.03 (br s, 1H), 1.85-1.66 (m, 2H), 1.50-1.28 (m, 2H), 0.92 (t, J = 7.3 Hz, 3H); °C
NMR (100 MHz, CDCls, ppm) & 147.7, 144.5, 129.3, 128.7, 127.0, 126.6, 117.3, 113.4, 58.2,
41.3,19.7, 14.2.

D. Pei, Y. Zhang, S. Wei, M. Wang and J. Sun, Adv. Synth. Catal., 2008, 350, 619 .
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S

70

(5)-4-methoxy-/V-(1-phenylethyl)aniline: Colorless liquid, 0.0725 g, 99% yield, 73% ee,
[a]p” = +7.5 (¢ 1.01, CH:CL); '"H NMR (300 MHz, CDCls, ppm) & 7.39-7.23 (m, 4H),
7.23-7.13 (m, 1H), 6.72-6.62 (m, 2H), 6.50-6.39 (m,2H), 4.38 (q, J = 6.7 Hz, 1H), 3.73 (br s,
1H), 3.65 (s, 3H), 1.46 (d, J = 6.7 Hz, 3H); °C NMR (75 MHz, CDCls, ppm) & 152.0, 145.7,
141.7,128.7, 126.9, 126.0, 114.9, 114.7, 55.8, 54.4, 25.2.

Y. Chi, Y. Zhou and X. Zhang, J. Org. Chem., 2003, 68, 4120.

HN
Et/@/'\

7p

(S)-N-(1-(4-ethylphenyl)ethyl)-4-methoxyaniline: Yellow liquid, 0.0775 g, 99% yield, 70%
ee, [o]p™ = -3.7 (¢ 1.14, CH,Cl,); '"H NMR (400 MHz, CDCls, ppm) & 7.26 (d, J = 8.0 Hz,
2H), 7.13 (d, J = 7.9 Hz, 2H), 6.72-6.65(m, 2H), 6.52-6.43 (m, 2H), 4.38 (q, J = 5.8 Hz, 1H),
3.72 (brs, 1H), 3.67 (s, 3H), 2.61 (q, J = 7.6 Hz, 2H), 1.47 (d, J = 6.7 Hz, 3H), 1.21 (t, J="7.6
Hz, 3H); >C NMR (100 MHz, CDCls, ppm) & 152.0, 142.8, 141.9, 128.2, 126.0, 114.9, 114.7,
55.9,54.1,28.6,25.2, 15.7.

H. F. Zhou, S. S. Liu, P. Cui, H. Liu and Q. X. Liu, CN 108358793 A 20180803.

HN
Meo/@/‘\

7q

(5)-4-methoxy-/V-(1-(4-methoxyphenyl)ethyl)aniline: Colorless liquid, 0.0770 g, 99% yield,
73% ee, [0 = -5.1 (c1.01, CH,CL); 'H NMR (300 MHz, CDCls, ppm) & 7.31-7.21 (m, 2H),
6.90-6.79 (m, 2H), 6.76-6.61(m, 2H), 6.52-6.40 (m, 2H), 4.36 (q, J = 6.7 Hz, 1H), 3.75(s, 3H),
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3.72 (br s, 1H), 3.67 (s, 3H), 1.45 (d, J = 6.7 Hz, 3H); °C NMR (75 MHz, CDCls;, ppm)

0158.6, 152.0, 141.8, 137.7, 127.1, 114.9, 114.7, 114.1, 55.9, 55.4, 53.8, 25.2.
C. Li, B. Villa-Marcos and J. Xiao, J. Am. Chem. Soc., 2009, 131, 6967.

oy
o)

7r

(8)-N-(1-(3,4-dimethylphenyl)ethyl)-4-methoxyaniline: Yellow liquid, 0.0777 g, 99% yield,
71% ee, [a]p™" = -0.9 (¢ 0.78, CH,Cly); '"H NMR (400 MHz, CDCls, ppm) & 7.18-7.02 (m,
3H), 6.80-6.64 (m, 2H), 6.55-6.43(m, 2H), 4.34 (q, J = 6.6 Hz, 1H), 3.72 (br s, 1H), 3.67 (s,
3H), 2.23 (s, 3H), 2.21 (s, 3H), 1.46 (d, J = 6.7 Hz, 3H); °C NMR (100 MHz, CDCls, ppm) &
152.0, 143.2, 142.0, 136.9, 135.2, 130.0, 127.4, 123.4, 114.9, 114.7, 55.9, 54.2, 25.3, 20.1,

19.6.
X. Zhu and H. Du, Org. Biomol. Chem., 2015, 13, 1013.

ey
o,

7s
(5)-4-methyl-/V-(1-phenylethyl)aniline: Colorless liquid, 0.0636 g, 99% yield, 63% ee,
[a]p = +11.7 (¢ 1.14, CH,Cl); '"H NMR (300 MHz, CDCl;, ppm) & 7.40-7.24 (m, 4H),
7.23-7.14 (m, 1H), 6.88 (d, J = 8.1 Hz, 2H), 6.48-6.36 (m,2H), 4.43 (q, J = 6.7 Hz, 1H), 3.86
(br's, 1H), 2.17 (s, 3H), 1.47 (d, J = 6.7 Hz, 3H); °C NMR (75 MHz, CDCls, ppm) & 145.6,
145.2,129.8, 128.8, 127.0, 126.5, 126.0, 113.6, 53.8, 25.2, 20.5.
D. Pei, Z. Wang, S. Wei, Y. Zhang and J. Sun, Org. Lett., 2006, 8, 5913.

HN” ;
/@/k OMe
Ph

7t
(S)-N-(1-(]1,1'-biphenyl]-4-yl)ethyl)-2-methoxyaniline: White solid, 0.0904 g, 99% yield,
55% ee, [a]p" = +16.8 (¢ 1.20, CH,Cl,); IR (film): 1602, 1511, 1224, 734 cm™'; '"H NMR
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(400 MHz, CDCls, ppm) 87.61-7.50 (m, 4H), 7.47-7.37 (m, 4H), 7.35-7.28 (m, 1H), 6.82-6.75
(m, 1H), 6.75-6.68 (m, 1H), 6.66-6.57 (m, 1H), 6.43-6.35 (m, 1H), 4.65 (br s, 1H), 4.57-4.46
(m, 1H), 3.89 (s, 3H), 1.58 (d, J = 6.7 Hz, 3H); °C NMR (100 MHz, CDCls, ppm) & 146.8,
144.8,141.2, 139.9, 137.4, 128.9, 127.6, 127.3, 127.2, 126.5, 121.4, 116.6, 111.3, 109.5, 55.7,
53.3,25.4; HRMS (ESI) calcd. for CoH,,ON [M+H]": 304.1696, Found: 304.1697.

Computational Details: All calculations were performed with the Gaussian 09 program.'
Geometry optimizations of all stationary points were performed with the M06-2X functional,’
which has been proven to be suitable to describe the dispersion effects. The 6-31G(d) basis set
was applied for all elements in the catalyst. Frequency calculations at the same level were
performed to confirm each stationary point to be either a minimum structure. All figures of
structures were prepared using CYLView.’

(1) Gaussian 09, Revision D.01, Frisch, M. J.; Trucks, G. W.; Schlegel, H. B.; Scuseria, G. E;
Robb, M. A.; Cheeseman, J. R.; Scalmani, G.; Barone, V.; Mennucci, B.; Petersson, G. A.;
Nakatsuji, H.; Caricato, M.; Li, X.; Hratchian, H. P.; Izmaylov, A. F.; Bloino, J.; Zheng, G.;
Sonnenberg, J. L.; Hada, M.; Ehara, M.; Toyota, K.; Fukuda, R.; Hasegawa, J.; Ishida, M.;
Nakajima, T.; Honda, Y .; Kitao, O.; Nakai, H.; Vreven, T.; Montgomery, Jr., J. A.; Peralta, J.
E.; Ogliaro, F.; Bearpark, M.; Heyd, J. J.; Brothers, E.; Kudin, K. N.; Staroverov, V. N.; Keith,
T.; Kobayashi, R.; Normand, J.; Raghavachari, K.; Rendell, A.; Burant, J. C.; Iyengar, S. S;
Tomasi, J.; Cossi, M.; Rega, N.; Millam, J. M.; Klene, M.; Knox, J. E.; Cross, J. B.; Bakken,
V.; Adamo, C.; Jaramillo, J.; Gomperts, R.; Stratmann, R. E.; Yazyev, O.; Austin, A. J;
Cammi, R.; Pomelli, C.; Ochterski, J. W.; Martin, R. L.; Morokuma, K.; Zakrzewski, V. G;
Voth, G. A.; Salvador, P.; Dannenberg, J. J.; Dapprich, S.; Daniels, A. D.; Farkas, O;
Foresman, J. B.; Ortiz,J. V.; Cioslowski, J.; Fox, D. J. Gaussian, Inc., Wallingford CT, 2013.
(2) (a) Zhao, Y.; Truhlar, D. G. Acc. Chem. Res. 2008, 41, 157. (b) Zhao, Y .; Truhlar, D. G.
Theor. Chem. Acc. 2008, 120, 215.

(3) Legault, C. Y. CYLview, 1.0b; Universite de Sherbrooke: Sherbrooke, Québec, Canada,

2009; http://www.cylview.org.

Coordinates of All Stationary Points
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C 1.04506500
C 2.22344600
C 2.12341600
H 3.01483300
C 0.88449300
C-0.27556300
C-0.17948000

1.43721900 -1.92237800
2.23529200 -1.74096800
3.60532200 -1.75727900
4.21023800 -1.60219400
4.25248200 -1.98547500
3.46843200 -2.23587700
2.03977400 -2.18324000
C-1.38217000 1.16961600 -2.43887400
C-1.39404000 0.37212500 -3.63680900
C-2.41724200 -0.59428900 -3.82133400
C-3.43444700 -0.71557800 -2.84223700
H-4.21320600 -1.46292800 -2.97950700
C-3.46814000 0.10317900 -1.74190800
C-2.42319000 1.06517300 -1.52645100
C-2.40247100 -1.42796800 -4.97072200
H-3.19040100 -2.16827800 -5.08451100
C-1.40208400 -1.32297000 -5.90238200
H-1.38643600 -1.97858500 -6.76713300
C-0.39023400 -0.34815300 -5.73456100
H 0.39072600 -0.25103100 -6.48218200
C-0.39077100 0.48045600 -4.64012800
H 0.38974800 1.22582800 -4.52592500
C-1.50073900 4.14479200 -2.49067100
H-2.38732500 3.55667000 -2.70854400
C-1.57510100 5.51426900 -2.44667400
H-2.52410500 6.00916400 -2.62711900
C-0.42257400 6.28986500 -2.17321200
H-0.49587900 7.37196900 -2.13372500
C0.78218300 5.66938500 -1.96685900
H 1.67775700 6.25032000 -1.76103900
C-4.56653700 -0.06655800 -0.74586000
C-4.63941800 -1.24627600 -0.01563900
C-5.51432900 0.94032000 -0.52178900
C-5.61851900 -1.43695000 0.96787700
C-6.50573000 0.78630500 0.44296600

H-4.74992600 -3.96393500
H-5.61568100 -4.86992600
H-4.26684500 -1.89130400
H-4.28115300 -3.66724000
H-3.42119000 -2.74504100
H-6.76472100 -3.77344400
H-6.80048500 -2.01681600
H-7.75022200 -2.78867700
C 6.19220400 1.20301300
C 548712800 2.16028100
C 6.26958400 -0.18067100
C 7.61342500 1.72820000
H 5.41350100 3.17159600
H 4.47506900 1.81640700
H 6.05409200 2.21845000
H 6.79296800 -0.90544100
H 6.81014800 -0.11164400
H 5.26599800 -0.56695300
H 8.16097200 1.81960000
H 8.17963700 1.05681100 0.31745000
H 7.58106200 2.71402100 0.49519500
C-2.48456900 1.94458300 -0.29559100
H-3.45637000 2.44470000 -0.27602900
C 1.13678300 -0.06132900 -1.75539800
H 0.50828600 -0.55699000 -2.49352400
H 2.15547800 -0.40041800 -1.93158200
H-1.75127800 2.73706000 -0.40863600
C 0.69858200 -0.50250300 -0.33984700
H 1.23715500 0.07853200 0.41132200
H-0.37585700 -0.26876100 -0.24768800
C-2.26312900 1.21271100 1.05376400
H-3.04364100 1.54461600 1.76414800
H-2.43908500 0.14052500 0.95341700
B 0.79633700 -2.06279200 -0.17940700

C 1.55034500 -2.82016200 0.96082400

0.18927700
1.43744600
3.29727700
3.24064300
1.99434400
3.28072200
3.47500300
2.18695700
1.22886100
2.19573100
1.89642000
0.97077400
1.78218500
2.43536700
3.13067800
1.26429100
2.84738200
2.10115500
1.91568700
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H-5.46434600 1.84156000
C-6.53378900 -0.40963600
H-7.29978700 -0.53000800
C 3.55152100
C 4.24303800

-1.12416600

1.17949100
1.93887800

1.58541900 -1.53777600
1.75416200 -0.34052600

C 1.39034000 -4.20010200
C 2.38451300 -2.17844400
C 1.99201400 -4.89221200
C 2.99714800 -2.84008500
C 2.79247800 -4.20315600

1.16368900
1.88850200
2.20422800
2.94108000
3.10523900

C 4.08820500
C 5.44352200
C 5.27590500

0.76050300 -2.53139900
1.07952800 -0.10061100
0.06144800 -2.32492700
H 3.53834600 0.65124600 -3.46132000
C 5.93396200 0.24027200 -1.10227500
H 6.85684400 -0.30657200 -0.92092600
C-7.54505400 1.87133700 0.73702200
C-7.41592500 2.30901300 2.20597000
C-7.35659700 3.10763400 -0.14754500
C-8.95604500 1.31187700 0.49238800
H-7.58581300 1.47443700 2.89304000
H-6.41626300 2.71127000 2.40260400
H-8.15158800 3.08855300 2.43431300
H-7.46408700 2.86449800 -1.21002400
H-8.11602200 3.85572000 0.10244700
H-6.37344100 3.56662800 0.00475900

C 0.04572900 -2.86165000 -1.33151700
C-1.29252300 -3.20121700 -1.22874500
C 0.64916000 -3.10207500 -2.55842000
C-2.02217400 -3.72006400 -2.28692700
C-0.04177600 -3.61760800 -3.64523600
C-1.38654900 -3.93355000 -3.50168300
F 1.94660100 -2.79270000 -2.72048500
F 0.55581100 -3.79204500 -4.81990100
F-2.06933100 -4.41336400 -4.53649800
F-3.32119300 -3.98774400 -2.15264400
F-1.92848200 -3.00811100 -0.06153900
F 0.61734200 -4.92049800 0.35509500
F 2.61978800 -0.86659100 1.82697900
F 3.74606800 -2.16678600 3.81068600
F 3.35717700 -4.84078300 4.11573500
F 1.79791100 -6.19755300 2.35527800

H-9.70918200

2.07973300 0.70283600

B-0.93192200

1.54045700

H-9.07066600 0.99349100 -0.54889900
H-9.16550500 0.45030600 1.13385300
C 5.83877000 -0.92122900 -3.35529500
C 5.87945800 -2.32591600 -2.72888900
C 4.97329300 -0.99281200 -4.61787000
C 7.25940500 -0.49481000 -3.75741000
H 6.50946900 -2.35107700 -1.83428400
H 4.87177000 -2.64842100 -2.44480500
H 6.28235600 -3.04880500 -3.44715900
H 4.90655700 -0.02069900 -5.11817900
H 5.41478900 -1.70329100 -5.32428000
H 3.95840400 -1.33737000 -4.38900000
H 7.67452200 -1.20046000 -4.48569000
H 7.25151000 0.50236400 -4.20980600
H 7.93199100 -0.46797900 -2.89432600
H 3.81998100 2.40298900 0.41384900
H-3.89491300 -2.01307700 -0.20184700

C-0.30064700 0.54712800
C 0.50543600 0.99150800
C-0.47970300 -0.84005400
C 1.11384300 0.14284100
C 0.09728300 -1.71753100
C 0.91411400 -1.22532600

C-0.26230500
C 1.11729300
C-1.02407400
C 1.71375400
C-0.46652200
C 0.91435800

2.95374100
3.12619200
4.11290000
4.35446500
5.35773100
5.47498100

F-1.18227100 -1.42108700
F-0.07099300 -3.03197000
F 1.51535400 -2.06538600

C-5.60228100 -2.72753700
C-5.62179600 -3.94508500
C-4.31221100 -2.75841700
C-6.80262100 -2.82481300
H-6.52164200 -3.94057100

1.78939100
0.84980700
2.62859600
2.73551200
0.22590500

F 1.88050700
F 0.73170000
F 1.92832700
F 3.03879600
F 1.47105800
F-1.23224700
F-2.35611300
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0.62715900
2.29219900
2.07143600
4.47001500
6.65245900
6.42943300
4.05810600

1.82257900
2.87961100
3.93691400
2.83102100
4.85116500
3.73600600
4.74193500
1.60642600
1.53211300
1.44261600
1.29883900
1.19420700
1.12568400
1.85129800
3.60647000
5.57054800
5.82081000
4.12213600
1.68921300
1.20731000
0.87346900
1.02100400
1.54759700



0 2.39673500 -0.28175700 0.46949900
0 0.38948900 -2.00548400 -0.94863700
C 0.36954100 0.44804700 -0.56373500
C 1.89487700 0.51982600 -0.59897600
C 3.17742600 -1.35576900 0.14076800
C 4.47154000 -1.14529800 -0.42900400
C 5.22656000 -2.25089900 -0.74130300
C 4.76013300 -3.56728400 -0.50167700
C 5.54910500 -4.70049400 -0.83144000
C 5.09014100 -5.96996600 -0.59393400
C 3.81326900 -6.16113900 -0.01456900
C 3.02927200 -5.08596100 0.32024700
C 3.48062600 -3.75811700 0.09220600
C 2.68977800 -2.61286800 0.41894200
C 1.34891000 -2.75220300 1.05783700

H -7.31705100 -2.21930600 -0.57464000
H -6.84640500 -2.98072600 0.95255000
C -3.74507300 -3.21839300 -3.37829700
C -4.14291500 -2.04711700 -4.29067300
C -2.43541900 -3.81475800 -3.90472500
C -4.83233600 -4.30415300 -3.43927100
H -5.11080800 -1.62338800 -4.00889300
H -3.40169600 -1.24368800 -4.24045000
H -4.21604900 -2.39012700 -5.32886900
H -2.12846000 -4.69191100 -3.32590800
H -2.57053500 -4.13246900 -4.94380500
H -1.62008900 -3.08323300 -3.87842600
H -4.94742100 -4.66783400 -4.46675400
H -4.56802500 -5.15387700 -2.80125800
H -5.80157200 -3.91992600 -3.10564900

C 1.23897300 -3.19511400
C 2.37563000 -3.49098200
C 2.22881500 -3.89542400
C 0.94225600 -4.03150800
C -0.17106700 -3.74972500
C -0.05098200 -3.31998800
C -1.19057200 -3.03152100
C -1.09845400 -2.60514900

2.41226900
3.21365800
4.51646900
5.09084200
4.34372300
2.99586300
2.20983800
0.90378100

C 0.20984300 -2.43269100 0.34419500
C -0.17516500 -0.75552200 -1.32748600
H 2.24458300 1.54510000 -0.43613200
H 229538400 0.17149900 -1.55991800
H 6.22364700 -2.11710500 -1.15456800

H 6.52616700 -4.53920500 -1.27964800

H 5.70000800 -6.82998500 -0.85182700

H 3.45072400 -7.16866500 0.16436200
H 2.04946700 -5.23960500 0.76070800
H 3.36604500 -3.38469900 2.78377500
H 3.10816400 -4.11463600 5.11409500

C 6.87035800
C 7.01459900
C 6.09437700
C 8.27835100
H 7.57766800
H 6.03903900
H 7.55551100
H 6.00002000
H 6.61273000
H 5.08605200
H 8.82163900
H 8.23894700
H 8.84910000
C 4.99891000
C 4.08718500
C 4.30735000
C 6.33284800
H 4.53257500
H 3.11955100
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2.24464800 -3.34343500
1.06956100 -4.31563000
3.36506300 -4.05538400
2.74744700 -2.98344700
0.24337400 -3.86853700
0.68897700 -4.63631300
1.39816300 -5.20916100
4.25438200 -3.42464200
3.65836400 -4.97531800
3.02992400 -4.31983200
3.03427300 -3.89097300
3.61994600 -2.32413200
1.96502700 -2.47274000
3.63497100 1.14671400
4.69646100 0.50768200
3.11534400 2.41196400
4.28134300 1.55256500
5.12166800 -0.39750200
4.25821900 0.23797000



H 0.84295900 -4.35763400 6.12131800
H -1.16583500 -3.84818500 4.77067200
H -2.17474600 -3.19546400 2.64242900
H 0.07418000 -0.65900500 -2.39061300
H -1.26298800 -0.77746300 -1.24456000
C -2.34831200 -2.41215400 0.11817300
C -3.44989700 -1.77568000 0.69844700
C -2.44912000 -2.90106500 -1.18966900
C -4.65370200 -1.63495200 0.00114500
H -3.35528100 -1.39850800 1.71200800
C -3.61151900 -2.72178400 -1.93621900
H -1.58509700 -3.39492800 -1.61922100
C -4.69586800 -2.08546800 -1.32064000
H -5.61383600 -1.95417100 -1.88881800
C 4.98625700 0.23142400 -0.65025600
C 5.65154200 0.55619100 -1.83521500
C4.80767700 1.21612500 0.32783700
C 6.13343900 1.84794300 -2.06055800
H 5.76529500 -0.21412500 -2.59095900
C5.25036100 2.52144900 0.12592700
H 429194800 0.94609700 1.24058300
C 591211200 2.81037100 -1.07178100
H 626127300 3.82599200 -1.24416500
C -5.91425700 -1.03459200 0.63398200
C -5.73903900 -0.75865300 2.13147700
C-6.26477800 0.28287800 -0.07460000
C -7.08239800 -2.02379100 0.47568200
H -5.47962100 -1.67340600 2.67545500
H -4.96906500 -0.00759700 2.32500400
H -6.67964100 -0.37894900 2.54365000
H -6.42386500 0.12786200 -1.14829700
H-7.18221300 0.71147200 0.34529700
H-5.45618500 1.01057200 0.05302600
H -7.98333300 -1.61660600 0.94804800

H 3.90646500 5.51456100 1.21436600
H 4.91091000 2.35357200 2.91691000
H 4.15826500 3.94312900 3.11337200
H 3.32336900 2.68746700 2.19347300
H 6.15906700 5.07712800 2.28547900
H 7.00143400 3.54003100 2.00214700
H 6.84833600 4.72421400 0.69456800
H 0.11592300 0.32060600 0.49726400
C -0.33757500 1.70953800 -1.12029400
H -0.55469300 1.59051100 -2.18651000
H 0.34863700 2.56551200 -1.04206900
B -1.61670600 2.11285000 -0.29510900
C-1.49925600 2.29116000 1.26690300
C -2.59298800 2.13169800 2.12405700
C -0.28457900 2.55638900 1.91141300
C -2.50157700 2.20053200 3.50511100
C -0.15502600 2.65891400 3.28820700
C -1.27240200 2.47239600 4.09077100
C-2.99762000 2.35668800 -1.00823500
C -3.84548400 3.40591200 -0.64457500
C -3.44898200 1.54886500 -2.05419300
C-5.05167300 3.65971500 -1.27765300
C-4.66162900 1.75721900 -2.69500500
C-5.46206200 2.82198200 -2.30733100
F0.83646400 2.74318100 1.20755500
F 1.02268000 2.92900800 3.84030500
F -1.16780300 2.55831500 5.40670900
F -3.57576300 2.01329000 4.26453100
F -3.80854100 1.87344800 1.63365400
F -3.49685700 4.23040200 0.34649500
F -5.81887600 4.67938900 -0.90648400
F -6.62426100 3.02890800 -2.90823300
F -5.08007400 0.93370700 -3.65212000
F -2.72683700 0.50179000 -2.46415400
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The chromatography for the determination of enantiomeric excess

e
o

7a

HPLC Conditions: Column: Chiralcel OD-H, Daicel Chemical Industries, Ltd., Eluent:
Hexanes/IPA (98/2); Flow rate: 0.5 mL/min; Detection: UV 254 nm

Racemic Chiral
: . 1
| . |
i "
. \ : |
] | : |
R I \ = ‘
L ‘ |
N I

| Peak RT | Area |Area % | | Peak RT | Area |Area % |
| # [min] [-===--- | ====== | I # [min] [-===-=-- | ====== |
|—— = | | | [==== === | | |
| 1 17.80213.055e3| 49.789]| | 1 17.75118.717e3| 82.256]|
| 2 23.17013.081e3| 50.211] I 2 23.05511.880e3| 17.744]

HPLC Conditions: Column: Chiralcel OD-H, Daicel Chemical Industries, Ltd., Eluent:
Hexanes/IPA (98/2); Flow rate: 0.8 mL/min; Detection: UV 254 nm

. .
Racemic Chiral
0 T i
o B "
i
w0 I @]
\w :
0 | B ‘
0 [l . I
| .
N A - _ o o Ao |
H 1 5 ) 3 1 T 3
| Peak RT | Area |Area % | | Peak RT | Area |Area % |
| # [min] |—==- |——=- | | # [min] | ====——- | =====—= |
[—=== == | | | [==== === | | |
| 1 8.823]11.719e4| 49.825] | 1 9.289]1.754e3| 88.99¢6|
| 2 10.50111.731e4| 50.175] | 2 11.386(216.865| 11.004]|
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HPLC Conditions: Column: Chiralcel OD-H, Daicel Chemical Industries, Ltd., Eluent:
Hexanes/IPA (98/2); Flow rate: 0.8 mL/min; Detection: UV 254 nm

. .
Racemic Chiral
300 « ""
. |
! | . |
| “1 ‘
|
. \ ‘ ) Iy
R I S | O U — [ -
: By 5 2 P o 5 ) 3
| Peak RT | Area |Area % | | Peak RT | Area |Area % |
| # (min]  |------- e [ | % min] [-—————- [ |
R \ [ [ [y PR \ [ |
| 1 8.555|3.808e3| 50.111] | 1 9.042|2.217e3| 89.158]
| 2 10.31413.791e3| 49.889] | 2

2 10.9991269.552| 10.842]|

MeO
7d

HPLC Conditions: Column: Chiralcel OD-H, Daicel Chemical Industries, Ltd., Eluent:
Hexanes/IPA (99/1); Flow rate: 0.5 mL/min; Detection: UV 254 nm

. .
Racemic Chiral
e 5 e 3
0] 1 9
| & 2] \
' M | “
. i - ‘
\ “ ‘
‘ ‘ . |
o |
I |
\ : |
m | [
M‘ I ° \‘\ i
’ o L
. - _ S B B G IO I I A W
0 0 Py mid 1 2 Y %
| Peak RT | Area |Area % | | Peak RT | Area |Area % |
| # [min] |-~ | === | | # [min] |-—-—— | === |
(e i | | | [—=== = | | |
| 1 32.667]19.840e3] 49.991| | 1 33.184[1.340e4| 83.285]

I 2 38.75819.844e3] 50.009] | 2 39.36612.6893] 16.715|
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HPLC Conditions: Column: Chiralcel OD-H, Daicel Chemical Industries, Ltd., Eluent:
Hexanes/IPA (98/2); Flow rate: 1.0 mL/min; Detection: UV 254 nm

Racemic Chiral
2y ] w g
. \‘e‘
. “ )
\ “ ‘
| 1 ‘
L * (

L‘w‘ 1S Lol )
| Peak RT | Area |Area % | | Peak RT | Brea |Area % |
| # min] |-~ === \ I # [min] |-—————- [ = \
e [ \ \ [ [ [ \
1 9.28918.391e3| 49.926] |1 9.300]4.998e3| 82.286]
I 2 10.74918.416e3] 50.074] o2

2 10.73811.076e3| 17.714]

Ph
7f

HPLC Conditions: Column: Chiralcel OD-H, Daicel Chemical Industries, Ltd., Eluent:
Hexanes/IPA (98/2); Flow rate: 1.0 mL/min; Detection: UV 254 nm

Racemic Chiral

» o !

“\ 1 ] ““

” |l =] ‘

Il

| |

L . |

] ‘

” \

“‘\ 0 “

E “ | ] ‘\;t;

| |

i o |

“H \ h | \|

N \ 4 [
| Peak RT | Area |Area % | | Peak RT | Area |Area % |
I # [min] [-==—--- [ === I | # [min] [-====-= [ === I
[==== === I | I [ | | |
| 1 17.10717.374e3| 49.889] | 1 17.410(1.435e4| 83.032]
| 2 18.58217.407e3] 50.111] | 2 18.961(2.933e3| 16.968]
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HPLC Conditions: Column: Chiralcel OD-H, Daicel Chemical Industries, Ltd., Eluent:
Hexanes/IPA (98/2); Flow rate: 0.5 mL/min; Detection: UV 254 nm

Racemic Chiral

ey T i g

- ;{ \

0 | H “

|
= ‘ ‘\ -
o | \
| | .
- | U
‘ ‘\

g . L

| | fi
- (.

JS I 1 U A U | L A W _
| Peak RT | Area |Area % | | Peak RT | Area |Area % |
I # [min] ===~ === I I # [min] |------- [ |
R ! ! \ R e ! ! \
| 1 24.228]2.619e4| 50.301] | 1 24.333]1.550e4| 79.750]
| 2 31.98112.588e4| 49.699] | 2

2 32.32113.935e3| 20.250]

Cl
7h

HPLC Conditions: Column: Chiralcel OD-H, Daicel Chemical Industries, Ltd., Eluent:
Hexanes/IPA (98/2); Flow rate: 0.5 mL/min; Detection: UV 254 nm

Racemic Chiral
AT 5 N i E]
1000 N“ 2 600-] N‘
800 ‘ h‘ 500 “
i |
o ‘ \‘ a00] “ .
| “ 200 | g
L L]
o] S o~ A o : — —
10 2 2 0 10 2 B a
| Peak RT | Area |Area % | | Peak RT | Area |Area % |
| # [min] |------- |——=- | | # [min] |-===---- | === |
[==== === | | | e it | | |
| 1 26.36614.051ed| 49.342] | 1 26.00212.427e4| 78.663|
| 2 33.81314.159e4| 50.658] | 2

2 33.26716.583e3| 21.337]
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HPLC Conditions: Column: Chiralcel OD-H, Daicel Chemical Industries, Ltd., Eluent:
Hexanes/IPA (98/2); Flow rate: 0.5 mL/min; Detection: UV 254 nm

Racemic Chiral
mAU mAU_] i
200 vgn
800 ‘
- ‘
600 ‘
100] 8 “ ~
@ b 400 ﬁ
1 | ) ‘\ )
| I\ I “ 1 I\
ol N SR U A W A | \
1‘[I 20 30 Y‘EI 2‘D 30 i
| Peak RT | Brea |Rrea & | | Peak RT | Area |Rrea % |
I # (min]  |-=----- |—==———- \ I # (min] |------- | —==mm- \
| | e | ! | R | | !
o1 16.155|1.607e3| 49.861| 1 15.94612.346e4] 73.027]
I 2 22.91411.616e3| 50.139] I 2 22.25418.666e3| 26.973]

e

7j

HPLC Conditions: Column: Chiralcel OD-H, Daicel Chemical Industries, Ltd., Eluent:
Hexanes/IPA (98/2); Flow rate: 0.5 mL/min; Detection: UV 254 nm

Racemic Chiral

=5 & o~ =

: | |

m 1 |

‘ 50.
: | r
. p—— {6 \ I
4 L _

| Peak RT | Area |Area % | | Peak RT | Area |Area % |
I # [min]  [-===--= [====== I | # [min] ===~ [ I
R L \ \ | R \ \ |
| 1 12.37211.073e3] 51.1el] | 1 12.382(3.257e3| 91.347]
| 2 14.15111.024e3| 48.839] | 2 14.2261308.512| 8.653]
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HPLC Conditions: Column: Chiralcel OD-H, Daicel Chemical Industries, Ltd., Eluent:
Hexanes/IPA (98/2); Flow rate: 0.6 mL/min; Detection: UV 254 nm

Racemic Chiral
AT H Ay H
. i |
- ‘ 'y ‘
\ : ‘
) | ]
| |
o L ‘
‘ B
100- ‘ |
50 | | ®
|l SRR VAR | W
IS | W A W — |
| Peak RT | ARrea |Area % | | Peak RT | Area |Rrea % |
I # [min] = [-=-=-—- | === [ | # [min] |- [ I
e \ | | R [ [ [
|1 15.085]6.500e3| 53.746] |1 15.019]3.152e3| 94.598]
|2 18.99415.594e3| 46.254] |2

2 18.6921179.999| 5.402]

71

HPLC Conditions: Column: Chiralcel OD-H, Daicel Chemical Industries, Ltd., Eluent:
Hexanes/IPA (98/2); Flow rate: 0.5 mL/min; Detection: UV 254nm

. .
Racemic Chiral
= 5 T
:f‘ R
i H 0 |
N ’: \
| |
| H ] |
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“ ‘\ o] |
| |
” “ “ \
. (! " |
|
" ‘\ I I
L
. S WPV & W B W VN A~
3 % % 3 Y 2y 2 % 3
| Peak RT | Area |Area % | | Peak RT | Area |Area % |
| # (min] |-~ === I | # (min] |-~ = \
[ I | | | | === === I I I
| 1 34.320]19.738e3| 50.043] | 1 34.67411.114ed| 86.185]

I 2 41.58319.721e3] 49.957] | 2 42.31911.785e3] 13.815|
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HPLC Conditions: Column: Chiralcel OD-H, Daicel Chemical Industries, Ltd., Eluent:
Hexanes/IPA (98/2); Flow rate: 0.5 mL/min; Detection: UV 254 nm

. .
Racemic Chiral
f -
=] | \
| - \
‘ ca
- ‘\ \
-
: | - |
w | ‘\ . B
. f I
L - |
[ — —— e 3 - L Y
0 2 B ) %
| Peak RT | Area |Area % | | Peak RT | Area |Rrea % |
| # (min] |- | = [ | 4 [min] |-—————- (R [
R \ [ [ R \ [ [
| 1 14.13712.864e3| 50.043] | 1 14.069]1.654e4| 83.396]
| 2 17.70712.859e3| 49.957] | 2

2 17.63213.292e3| 16.604]|

N

7n

HPLC Conditions: Column: Chiralcel OD-H, Daicel Chemical Industries, Ltd., Eluent:
Hexanes/IPA(98/2); Flow rate: 0.5 mL/min; Detection: UV 254 nm

. .
Racemic Chiral
mAU 2 o mAU ] 3
— w ~ 4 ©
] g‘ - 6007; ©
800 500
5001 | 400
1 [ 300 ‘
400 1 a
] \ 200 ©
20 " \‘ 1004 |~
1 | El
0 . . IL,_ Jk
——T T T T T T T ——— . . —
0 10 20 30 mi 0 10 20 30 mi
| Peak RT |hrea % | Area | | Peak RT |Rrea % | Area |
| # [min] |---——-- R [ | # (min] |------- R I
Rl | | | R | | |
|1 22.556| 49.641]3.071ed]| o1 16.3095] 82.667]1.470e4]
I 2 28.781] 50.359(3.11524] |2

21.633] 17.333]3.081e3]|

S30



HN

70

HPLC Conditions: Column: Chiralcel OD-H, Daicel Chemical Industries, Ltd., Eluent:
Hexanes/IPA(98/2); Flow rate: 0.5 mL/min; Detection: UV 254 nm

. .
Racemic Chiral
mAU { §| § mAU] Qn
12004 ‘ | 1000 ‘
U \
000 [ o \
600 ‘\ ‘ ] “
o] f 4009 a{‘ ‘
2004 ‘\ | 2009 ot
L g
r T T T : T T T
% % P & & % % &
| Peak RT | Area |Area % | | Peak RT | Area |Area % |
I # [min]  |-=----- [======= I | # min] |-=---—- === I
|-——l- | | | |-l | | |
| 1 21.36614.941e4| 49.731]| | 1 21.44219.662e3| 16.872]|
| 2 23.864[4.9%4e4| 50.269] | 2 23.85014.760ed4| 83.128]|

Et 7p

HPLC Conditions: Column: Chiralcel OD-H, Daicel Chemical Industries, Ltd., Eluent:
Hexanes/IPA(98/2); Flow rate: 0.5 mL/min; Detection: UV 254 nm

Racemic Chiral
mAU ] o= mAU% §
500 1753 &
400 7 1503
] 125
300 ‘ 100
| El o
200 755 g
] 507 8|
100 2 k
[,_:y_éﬂ P IS
0 10 20 30 40 50 m I P R
| Peak RT |Area % | Area | | Peak RT |Area % | Area |
| 4 [min] = |------- R ! | # [min] |------- | \
| === | —mm - | | ! | === | —mmm s ! \ |
o1 19.740| 49.952|1.482e4| [ 20.400| 14.780]1.071e3]
|2 21.497| 50.048|1.485e4 | |2 22.337| 85.22016.17423]
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HPLC Conditions: Column: Chiralcel OD-H, Daicel Chemical Industries, Ltd., Eluent:
Hexanes/IPA(98/2); Flow rate: 0.5 mL/min; Detection: UV 254 nm

Racemic Chiral
mAU 35 mAU 2
E ;’—[ & 2003 o
] o ™ E ©
120 \ | 1753 |
1004 ‘ 180 ‘
] | 1004 -
e \ 75 8
404 50 3
20 \ FEE \
03 I 0541\ Sy
s s N A m——— L L
0 10 20 30 40 mi 0 10 20 30 40 mi
| Peak RT |Area % | Area | | Peak RT |Area % | Area |
| ¢ (min] |------- R | | ¢ [min] |-=----- e |
R R | \ ! R \ \ |
| 1 34.444] 50.003|7.563e3]| | 1 34.963] 13.375(2.031e3]
| 2 38.907| 49.997|7.562e3| | 2 38.984| 86.625|1.315e4]

Tr

HPLC Conditions: Column: Chiralcel OD-H, Daicel Chemical Industries, Ltd., Eluent:
Hexanes/IPA(98/2); Flow rate: 0.5 mL/min; Detection: UV 254 nm

. .
Racemic Chiral
mAU ] s mAU ] 8
] o 350 o
] ] E &
1000 F 300
800 250
600 200—;
400] 1904 &
1 100 &
200 5054_’M
0 E S ———
R e N —
0 10 20 30 40 50 mi 0 10 20 30 40 50 mi
| Peak RT |Area % | Area | | Peak RT |Area % | Area |
| # [min]  |-=-=-—= [======= I | # [min] ===~ [ I
[ === | = \ \ | e e \ \ \
| 1 20.066| 49.856|3.584e4| | 1 20.2731 14.53312.140e3]|
| 2 22.901| 50.144|3.604e4] I 2 23.103] 85.467|1.259%4]
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7s

HPLC Conditions: Column:

Chiralcel OD-H, Daicel Chemical Industries, Ltd., Eluent:
Hexanes/IPA(99/1); Flow rate:

1.0 mL/min; Detection: UV 254 nm

Racemic Chiral
mAL g’ k4 mAUT] E“
1000 ;‘ y‘ 1600 E‘
” 1400 ‘
800 ‘ I 1200 ‘
- ‘ ‘ ‘
‘ a0 : |
400+ “ “ 600 EA
I il
H ‘\ 200+ “l ‘
U A S WY . /
3 1 15 % 3 0 p %
IPeak RT | Area |Area % | |peak RT | Area |Area % |
| # min]  |-----—- [==—m- | | # min] |- |- |
[ | | I [ === === | I I
I 1 11.01611.873e4] 49.092] | 1 10.940(9.276e3] 19.913]
I 2 12.51811.943e4| 50.908]

I 2 12.37413.731ed4| 80.087]|

HN
OMe

Ph 7t

HPLC Conditions: Column: Chiralcel OD-H, Daicel Chemical Industries, Ltd., Eluent:
Hexanes/IPA(98/2); Flow rate: 0.5 mL/min; Detection: UV 254 nm

Racemic Chiral
mAU 3 mAU ] 2
. = w E o
] = 8 250 p
. o] |
SOO: ‘ Nf 200 ‘
6007 ‘ ‘ 150
400 ‘ 100 | 8
B 9 @
4 1 ~N
200 Il 50 L
OL‘_LL,_‘LLE oé_L,—AA_L,_AL
o] 10 20 30 mi 0 1b 2‘0 SID mi
| Peak RT |Area % | Area | | Peak RT |Area % | RArea |
I # [min]  [-=-=--- [ === I | # [min] |------- |-=—===-- |
R ! ! \ R et ! | |
| 1 21.144] 49.84¢6|3.311e4| | 1 21.319] 77.538[8.416e3|
| 2 28.435] 50.15413.332e4| | 2 28.806| 22.462]2.438e3|
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oy M d O N O W0 = sy - © Current Data Parameters
cennnETTaaaagaTT T Coeonn NAME 400-2018
[l el e e o el e S e e < < Mmoo m EXPNO 357
e\l | e :
F2 - Acquisition Parameters
Date_ 20180925
Time 15.47 h
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
D 32768
SOLVENT CDC13
F Ns 5
Ds 0
SWE 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 162.77
oW 62.400 usec
DE 6.50 usec
(@] TE 298.1 K
D1 2.00000000 sec
o TDO 1
SFOl1 400.2424716 MHz
NUC1 1H
Pl 14.80 usec
PLW1 12.00000000 W
O F2 - Processing parameters
sI 65536
m SF 400.2400158 MHz
4a WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

|

AV L W

T T T T T T T T T T T T T T T T T T T T
m.mo.om.mm.oN.mﬂ.om.mm.om.mm.oa.m&.ow.mw.oN.mn,o._.m._.oo.mvv:-

geEa L
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MEOWO OV AW~ ®MmN T
OMHDDTNO N DO MO~ )
i AR S 0N
5 00w M0 Y RN
NN NN

— e
= o~

v -

NN

o}

4a F

o :_i )

T T T T T
200 180 160 140 120 100 80

60

20

0

ppm

Current Data Parameters
NAME 400-2018
EXPNO 109
PROCNO 1

F2 - Acguisition Parameters
Da 20180406
5.07 h
spect
5 mm PABBO BB/
zgpg30
65536
CDC13
1024

4
24038.461 Hz
0.733596 Hz
1.3631488 se

206.33
20.800 usec

DE 6.50 usec

TE 298.0 K
2.00000000 sec
0.03000000 sec
1.89999998 sec

54.00000000 W
400.2416010 MHz

1H
CPDPRG[2 waltz1é
PCPD2 90.00 usec
PLW2 12.00000000 w
PLW12 0.34680000 W
PLW13 0.28090999 W
F2 - Processing parameters
SI 32768
SF 100.6404098 MHz
WDW EM
SsSB 0
LB 1.00 Hz
GB 0
PC 1.40

S35



Data Parameters
400-201
129

GO Wwwo
HOOWNN

8
1.00000000
0.03000000

1
0.00000650
376.5642094

4a F

CPDPRG[2
PCPD2

PLW2 12.00000000
PLW12 0.34680000

T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 ppm

usec
w
w

S36



OO MN AW AW A~ OO © ™M N O N
MO~ O [~0 WO WOOMWWWI M < N OO~ o~ -
NOOOVOUIIIONOMOHMMOHNNNN © o oo ™ Current Data Parameters
. . NAME 400-2018
Lo el e e o o e e e L St Sl Sl el ol o S MM m — EXPNO 110
_//%%\L _ /f\\ PROCNO 1
F2 - Acquisition Parameters
Date_ 20180406
Time 5.10 h
INSTRUM spect
PROBHD 5 mm PABBC BB/
PULPROG zg30
D 3276
SOLVENT CDC13
‘Bu s
DS 0
SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 73.9
oW 62.400 usec
DE 6.50 usec
O TE 298.0 K
D1 2.00000000 sec
TDO 1
o SFOl1 400.2424716 MHz
NUC1 1H
Pl 14.80 usec
PLW1 12.00000000 w
F2 - Processing parameters
SI 65536
¢ SF 400.2400199 MHz
4b Bu WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
NN TS |

T T T T T T T T T T T T T T T T T T T T
w.mw.cm.mm.oﬂ.m.\.om.mm.om.mm.o&.ma.ow.mw.on.mn.o,_.m,_.oo.m—uv-s

1.97
2.14
4.02
4.12
2.11
4.21
2.01
2.00
2.04

18.21
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4b

Sl Current Dat
o~~~ NAME

EXPNO
%T\ PROCNO

a Parameters
400-2018

111

B

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG

w

SFO1
NUC1
Pl
PLWL
SFO2
NUC2
CPDPRG[2
PCPD2
PLW2
PLW12
PLWL3

200 180

160

140 120 100 80 60 40 20 0 ppm

20180406
6.09 h

spect

mm PABBO BB/

zgpg30

65536

CDC13

1024

4
24038.461 Hz
0.733596 Hz
1.3631488 se

206.33
20.800 usec

o
>
e
o
o
o

F RN
©OSBa
MR
58S ¢

LBO 8L
0w o
o 00
660

100.6504916 MHz
13c
10.00 usec
54.00000000 W
400.2416010 MHz
1H
waltz1é
90.00 usec
12.00000000 W
0.34680000 W
0.28090999 W

essing parameters

32768
100.6404105 MHz
EM
1.00 Hz

1.40

538



NOAIIALSONOT A DOIIOMOOLMOWIO OO D
OO NWE-LOVOMNMANOOVOWVWOUILTALITONOANNOYDNST M Current Data Parameters
TONONNNONOONANNNNNNOR GGG GGG DD O O © h =oe
NAME 400-2018
[ N e e e N N R R R C R R C RN R o W N ) EXPNO 91

F2 - Acquisition Parameters

Date_ 20180404
Time 5.07 h
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
D 32768
SOLVENT cDCl13
NS 16
DS 0
SWHE 8012.820 Hz
OMe FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 125.02
DW 62.400 usec
O DE 6.50 usec
TE 298.0 K
O D1 2.00000000 sec
TDO 1
SFOL 400.2424716 MHz
NUC1 1H
OMe 31 14.80 usec
PLW1 12.00000000 W
F2 - Processing parameters
A. ST 65536
C SF 400.2400161 MHz
WDW EM
ssB 0
LB 0.30 Hz
GB 0
PC 1.00
.( E, ) L_ A _ S .

T T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 7.0 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 05 ppm

EREELER LI
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S 1\/

I

PROCNO

rrent

Parameters
400-2018
92

B

F2 - Acquisition Parameters

Date_
Time

INSTRUM
PROBHD
PULPROG

SFOl1
NUC1
Pl

PLW1
SFO2

NUC2

CPDPRG[2

PCPD2
PLW2

PLW12
PLW13

80

ppm

20180404
6.06
spect

mm PABBO BB/

zgpg30
65536
CDC13
1024

4
24038.461
0.733596
1.3631488

206.33
20.800
6.50

298.2
2.00000000
0.03000000
1.89999998
"

100.6504916

13c

10.00
54.00000000
400.2416010

1H

waltz1é
90.00
12.00000000
0.34680000
0.28090999

32768
100.6404098

EM

1.00

1.40

h

usec
W
W
w

essing parameters

MHz

Hz

540



OV WD HAHOM®OA~ O TWOON < O — O © ~ ™
DO FO~N-NNMTMNOITND ™ ™M O O (SO Current Data Parameters
WOOLIITMONOHONMNANAHOOON © o Oy ™~ o © NAME 400-2018
N N N R < Mmmm®n NN EXPNO 85
Te—~le— | NV H
F2 - Acquisition Parameters
Date_ 20180404
Time 1.03 h
INSTRUM spect
PROBHD 5 mm PABBC BB/
PULPROG zg30
D 32768
_/\_mo SOLVENT CcDC13
NS 16
Ds 0
SWHE 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 125.02
oW 62.400 usec
() DE 6.50 usec
TE 298.0 K
o D1 2.00000000 sec
TDO 1
SFOl1 400.2424716 MHz
NUC1 1H
Pl 14.80 usec
PLW1 12.00000000 w
F2 - Processing parameters
SI 65536
MeO SF 400.2400175 MHz
WDW EM
4d SSB 0
LB 0.30 Hz
GB 0
PC 1.00

T T T T T T T T T T T T T T T T T T T T
w.mw.om.mm.oﬂ.mﬂ.om.mm.om.mm.o&.mh.ow.mw.on.mn.oa.m._.oo.mvv:.

ROl |D o |~
ﬁgw 1“|48J0J 10.7 “lﬁy
Nigtiols N <0

o
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MeO

MeO

©
oM@ W
EREERE

n 0
-

131

@)
@)

\'4

200 180

T
160 140 120 100

80

Current Data Parameters

NAME 400-2018
EXPNO 86
PROCNO 1

F2 - Acquisition Parameters
20180404

2.0

spect

5 mm PABBO BB/

24038.461 H

,fdu,mmmmm
1.3631488 se

206.33

20.800 usec
6.50 usec

298.2 K

10

54.00000000 W
400.2416010 MHz

1H
CPDPRG waltz1é
PCPD2 90.00 usec
PLW2 12.00000000 w
PLW12 0.34680000 W
PLW13 0.28090999 W

F2 - Processing parameters

SI 32768

SF 100.6404112 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0

C 1.40

542



LA NNDOINEEMONOOONONNNA ATOOON
CIIITANOCOSINAOOITNOSOONDD N A . P
PEWVVVWMOOIOINNAAAAHTOOdHO OO ®O Current Data
. . NAME

R e N R T T T EXPNO

Parameters
400-2018
106

F2 - Acquisition Parameters

Date_ 20180406
Time 3.06 h
INSTRUM spect
PROBHD 5 mm PABBC BB/
PULPROG zg30
D 3276

m:o SOLVENT CDC13
NS 16
SWHE 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 73.9

o oW 62.400 usec
DE 6.50 usec
TE 298.0 K
(6] D1 2.00000000 sec

TDO 1
SFOl1 400.2424716 MHz
NUC1 1H
Pl 14.80 usec
PLW1 12.00000000 w
F2 - Processing vm:mﬁmnm:m

BnO SI 65536
SF 400.2400222 MHz
WDW EM

4e ssB 0

LB 0.30 Hz
GB 0
PC 1.00

T T T T T T T T T T T T T T T T T T T T
c.mw.om.mm.oﬂmﬂ.om.mm.om.mm.o&.m&.ow.mu.on.mn.o,_.mAbo.m—uv-s

Hegty L

543



010

BnO

BnO
4e

™ o IS
i -

N

Y

o Current Data Parameters
o NAME 500-2018
EXPNO 151
PROCNO 1

F2 - Acquisition Parameters

Date_ 20180925

Time 17.20 h
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30

D 65536
SOLVENT CDC13

NS 1500

Ds 4

SWHE 29761.904 Hz
FIDRES 0.908261 Hz
AQ 1.1010048 sec
RG 192.89

oW 16.800 usec
DE 18.00 usec
TE 298.2 K
Dl 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

SFOl1 MHz
NUC1

Pl usec
PLW1 w
SFO2 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
PLW13 0.22898000 W

F2 - Processing parameters
SI 32768

SF 125.7577659 MHz
WDW EM

SsSB 0

LB 1.00 Hz
GB 0

PC 1.40

200 180 160

120

100

80

S44



CTOS A0V TFONTHFO AT AN OD©WM 0 Mo

TAAODO - LVLOMITNHNNOOITNANHOMNNO L ~MOA OO n Mo Current Data Darameters

OO TFONOMNMNMHNNMNHNNANNNNAHOOO®S O 0 ® o NN mvu% - (.smelmd.m

Lo e e e e i S el et o ol e ol o e sl ol i S U Bt I N0 Mg — EXPNO 83
/ PROCNO 1

é

F2 - Acquisition Parameters

Date_ 20180404

Time 0 h

INSTRUM spect
PROBHD 5 mm PABBC BB/
PULPROG zg30

D 32768
SOLVENT CDC13

NS 16

Ds 0

SWHE 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 125.02

DW 62.400 usec
DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
TDO 1
SFOl1 400.2424716 MHz
NUC1 1H

Pl 14.80 usec
PLW1 12.00000000 w

F2 - Processing parameters
SI 65536

SF 400.2400159 MHz
WDW EM

SSB Q

LB 0.30 Hz
GB 0

PC 1.00

S45



NI 17—

'PrO

)

iPro

L o

S Current Data Parameters
IR NAME 400-2018

EXPNO 84
_ /\ PROCNO 1

F2 - Acquisition Parameters

10

54
40

CPDPRG
PCPD2

PLW2 12
PLW12 0
PLW13 0

F2 - Processin

SF 10

T T T T T T T T T
200 180 160 140 120 100 80 60 40

20 0 ppm

20180404
0.59 h
spect

5 mm PABBO BB/

zgpg30
65536
CDC13
1024
4
24038.461 Hz
0.733596 Hz
1.3631488 sec
206.33
20.800 usec
6.50 usec
298.4 X
.00000000 sec
.03000000 sec
.89999998 sec
0.6504916 MHz
13c
usec
.00000000 W

0.2416010 MHz

90.00 usec
.00000000 W
.34680000 W
.28090999 W

g parameters
32768
0.6404091 MHz

EM

546



7.897
7.874
7.853
7.383
7.373
7.363
7.353
7.343
7.250
7.234

==

MeO

OMe

O
O

OMe

MeO
49

6 5 4 3 2 1 ppm

Current Data

Parameters

NAME 400-2018
EXPNO 8l
PROCNO 1

F2 - Acquisition Parameters
Date_ 20180403
Time 22.58 h
INSTRUM spect
PROBHD 5 mm PABBC BB/
PULPROG zg30

D 32768
SOLVENT CDC13

NS 16

Ds 0
SWHE 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 182.09

oW 62.400 usec
DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
TDO 1
SFOl1 400.2424716 MHz
NUC1 1H

Pl 14.80 usec
PLW1 12.00000000 w
F2 - Processing parameters
SI 65536

SF 400.2400137 MHz
WDW EM
SSB 0

LB 0.30 Hz
GB 0

PC 1.00

S47



MeO

OMe

O O

OMe

MeO
49

-~ e
o~

Y/

;

\'%

Current Data Parameters

NAME
EXPNO

PROCNO

400-2018
82

F2 - Acguisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG

w

SFO1
NUC1
Pl
PLWL
SFO2
NUC2
CPDPRG[2
PCPD2
PLW2
PLW12
PLWL3

200 180 160

T T T T
140 120 100 80

60

20 0 ppm

20180403
23.57
spect

mm PABBO BB/

a
s}
Is}
0o W
BB W Gy O

24038.461
0.733596
1.3631488
206.33
20.800
6.50

298.1

100.6504916

13c

10.00
54.00000000
400.2416010

1H

waltz1é
90.00
12.00000000
0.34680000
0.28090999

32768
100.6404091

EM

h

usec
W
W
w

essing parameters

MHz

548



AFTOVOLMNAHOWINNO A FNDWSTNMS O <

HHOONON O~ OO TNNOANNOONTIN MO N -

DOFONONMOOMMOOHONNNNNNNNN A~ ™ Mwmmm:uomuumwwwﬁmwmﬂw

[ S S S Sl S St ol e el Sl Sl e e e S e L L Sl SO RO RS U eo B i EXPNO 139
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180801
Time 22.25 h
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
Ds 2
SWHE 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 31.72
oW 50.000 usec
DE 6.50 usec
TE 298.1 K
D1 1.00000000 sec
TDO 1
SFOl1 500.1330885 MHz
NUC1 1H
Pl 11.50 usec
PLW1 20.00000000 W
F2 - Processing parameters
SI 65536
SF 500.1300218 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

T T T
9 8 7 6 5 4 3 2 1 ppm

4.10
2.19
4.49
4.84
1.14
0.89,
2.00
4.04
5.72
18.07

549



0 O

»owmem ©
7o © S.M. S ”4. Current Data Parameters
- - — - — I NAME 500-2018
EXPNO 132
.//.//_/// \. PROCNO 1
F2 - Acquisition Parameters
Date_ 20180726
Time 2.24 h
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30
D 65536
MeO SOLVENT cDCl3
NS 3000
Ds 4
¢ SWHE 29761.904 Hz
FIDRES 0.908261 Hz
w_(_ AQ 1.1010048 sec
RG 192.89
oW 16.800 usec
O DE 18.00 usec
TE 298.2 K
O Dl 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
Nm TDO 1
u SFO1 125.7703637 MHz
NUC1 13c
Pl 9.80 usec
PLW1 57.00000000 W
SFO2 500.1320005 MHz
Zmo NUC2 1H
CPDPRG[2 waltzlé
L.—J PCPD2 80.00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
PLW13 0.22898000 W
F2 - Processing parameters
SI 32768
SF 125.7577668 MHz
WDW EM
SsSB Q
LB 1.00 Hz
GB 0
PC 1.40
J

200 180 160 140 120 100 80 60 40 20 0 ppm

S50



WA FOWONL DAL NN M ™ o © 1) o
MO~ <O OO0 o[~ WO o] ~ < 0N 0 cu + t2 Paramet
AN TTITOMOONNNN ~ o O) 0 © ™ Current Data Parameters
. . NAME 400-2018
e el o e < Mmmomm — EXPNO 28
_ PROCNO 1

|
|

F2 - Acquisition Parameters

Date_ 20180405
Time 22.57 h
INSTRUM spect
PROBHD 5 mm PABBC BB/
PULPROG zg30
D 3276
NWC SOLVENT €DCl13
NS 16
Ds 0
SWHE 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 116.67
~_WC DW 62.400 usec
DE 6.50 usec
TE 298.0 K
O D1 2.00000000 sec
TDO 1
O SFOl1 400.2424716 MHz
NUC1 1E
Pl 14.80 usec
¢ PLW1 12.00000000 w
w_(_ F2 - Processing parameters
SI 65536
SF 400.2400164 MHz
WDW EM
SSB 0
A.m t LB 0.30 Hz
GB 0
mc PC 1.00

:rr _ ]

[y

T T T T T T T T T T T T T T T T T T T
95 9.0 85 80 75 70 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 05 ppm

i )

4.00
3.91
2.03

06

2
3.85,
3
96
5

36.27

S51



>

1
.80

N Current Data Parameters

o r ™o NAME 400-2018
EXPNO 118

NSNS\ N4 | :

F2 - Acquisition Parameters
D 20180405
23.56 h
spect
5 mm PABBO BB/
zgpg30
65536
CDC13
1024

Bu

4
SWH 24038.461 Hz
¢ FIDRES 0.733596 Hz
Bu 20 1.3631488 se
RG 206.33

D 20.800 usec
6.50 usec

=

> ¢
[ER=R=2vd
VOO m
WO O,

L0 OO o
w0 o
o0 0
Q00

o

100.6504916 MHz
13c

54.00000000 W
400.2416010 MHz

90.00 usec
12.00000000 w
0.34680000 W
0.28090999 W

F2 - Processing parameters
SI 32768

SF 100.6404091 MHz
WDW EM
SsSB 0

LB 1.00

GB 0

PC 1.40

k ;_;_:__ ,

T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

S52



FONHWD D NN N MO < — o < m

W AN~ NO OO LM Doy - Current Data Parameters
aeaoanEEaaaaad < ooeenn NavE 400-2018
@ 0 [~ [~ [~ [~ [~~~ [~~~ < < ™ EXPNO 214

v

\ PROCNO 1

F2 - Acquisition Parameters

Date_ 20180701
Time 0.57 h
INSTRUM spect
PROBHD 5 mm PABBC BB/
PULPROG zg30
CF D 3276
3 SOLVENT CDC13
NS 16
Ds 0
SWHE 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
O—H RG 206.33
3 DW 62.400 usec
DE 6.50 usec
TE 299.2 K
O D1 2.00000000 sec
TDO 1
O SFO1 400.2424716 MHz
NUC1 1H
Pl 14.80 usec
O—H PLW1 12.00000000 w
3
F2 - Processing parameters
SI 65536
SF 400.2400111 MHz
WDW EM
SSB 0

|.L[.r\¥rsnr IR - —— S— |
T

T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 7.0 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 05 ppm

4.04\
1.99
1.02

S53



CF3

O

41

7

N Current Data Parameters
N NAME 400-2018
EXPNO 215
PROCNO 1

F2 - Acquisition Parameters
Date_ 20180701
Time 2.55 h
INSTRUM spect
PROBHD
PULPROG

w

SFOl1 100.6504916 MHz
NUC1 13c

Pl 10.00 usec
PLW1 54.00000000 W
SFO2 400.2416010 MHz
NUC 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 12.00000000 w
PLW12 0.34680000 W
PLW13 0.28090999 W

F2 - Processing parameters

ST 32768

SF 100.6404065 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB 0

PC 1.40

200 180 160

40 20 0 ppm
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CF3

CF;

T T T
-40 -60 -80 -100 -120 -140

T
-160

T
-180

ppm

o H 0 R

Qwwng

w =

o

¢
o

(O wwoH
COWNNF AW

o

298.1
1.00000000
0.03000000

00002000
p

17.98900032
400.2416010

12.00000000
0.34680000
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Current Data Parameters

NAME 400-2018
EXPNO 102
PROCNO 1

F2 - Acquisition Parameters
Date_ 20180406
Time 1.0l h
INSTRUM spect
PROBHD 5 mm PABBC BB/
PULPROG zg30

D 32768
SOLVENT CDC13

NS 16

Ds 0
SWHE 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 73.9

oW 62.400 usec
DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
TDO 1
SFOl1 400.2424716 MHz
NUC1 1H

Pl 14.80 usec
PLW1 12.00000000 w
F2 - Processing parameters
SI 65536

SF 400.2400180 MHz
WDW EM
SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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200 180

160 140

T
120

100

80

60

20

0

ppm

Current
NAME
EXPNO
PROCNO

Data

Parameters
400-2018
103

F2 - Acguisition Parameters

CPDPRG
PCPD2
PLW2
PLW12
PLW13

F2 - Pr

ocess

20180406

spect
wm PABBO BB/
zgpg3

>

n
n
OO0,

o
C

Q

-
0o W
BB W G €

24038.461 Hz
0.733596 Hz
1.3631488 se
206.33
20.800 usec

6.50 usec

298.0 K
2.00000000 sec
0.03000000 sec
1.899 sec

99998

54.00000000 W
400.2416010 MHz

90.00 usec
12.00000000 W
0.34680000 W
0.28090999 W

sing parameters

32768
100.6404098 MHz
EM
1.00 Hz
1.40
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7.973
7.952
7.931
7.916
7.895
7.876
7.533
7.521
7.517
7.509
7.503
7.498
3.977
3.946
3.879
3.848

A
X

2.00
2.04

Current Data Parameters

NAME 400-2018
EXPNO 223
PROCNO 1

F2 - Acquisition Parameters
Date_ 20180716
Time 22.10 h
INSTRUM spect
PROBHD 5 mm PABBC BB/
PULPROG zg30

D 3276
SOLVENT CDC13

NS 32
SWHE 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 206.33

oW 62.400 usec
DE 6.50 usec
TE 298.7 K
D1 2.00000000 sec
TDO 1
SFOl1 400.2424716 MHz
NUC1 1H

Pl 14.80 usec
PLW1 12.00000000 w
F2 - Processing parameters
SI 65536

SF 400.2400109 MHz
WDW EM
SSB 0

LB 0.30 Hz
GB 0

PC 1.00

S58



~9od
© e

. N e ey o
donsa o 6606 6 15 R - Current Data Parameters
- Qo gk k- kg g — - o~~~ & NAME 500-2018

(SRR Ny

F2 - Acquisition Parameters
20180725

1.1010048 sec
192.89
16.800 usec
18.00 usec
O 298.2 K
2.00000000 sec
O 0.03000000 sec
1.89999998 sec
125.7703637 MHz
13c

57.00000000 W
mon.wwm@uowxmu

1H

h— CPDPRG waltzlé6
PCPD2 80.00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
PLW13 0.22898000 W
F2 - Processing parameters
SI 32768
SF 125.7577632 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

200 180 160 140 120 100 80 60 40 20 0 ppm
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7.752
7.746
7.738
7.731
7.724
7.719
7.365
7.360
7.346
7.344
7.330
7.326
7.255
7.102
7.099
7.084
7.075
7.068
7.065
7.062
7.053
7.031
6.791
6.789
6.770
6.768

rr%é\.%ﬁ&.ttL

6k

_%ISF_

Current Data Parameters

NAME 400-2018
EXPNO 268
PROCNO 1

F2 - Acquisition Parameters
Date_ 20180801

Time 6.48 h
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPRCG zg30

D 32768
SOLVENT CDC13

NS 16

Ds 0

SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 206.33

DW 62.400 usec
DE 6.50 usec
TE 299.0 K
D1 2.00000000 sec
DO 1

SFOl 400.2424716 MHz
NUC1 1H

Pl 14.80 usec
PLW1 12.00000000 w

F2 - Processing parameters

sI
SF
WDW
SSB
LB
GB
PC

ppm

65536
400.2400116 MHz
EM
0
0.30 Hz
0
1.00
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Current Data Parameters

NAME 400-2018
EXPNO 269
PROCNC 1

F2 - Acquisition Parameters
Date_ 20180801

Time 7.17 h
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

D 65536
SOLVENT CDC13

Ns 500

DS 4

SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 1.3631488 sec
RG 206.33

DW 20.800 usec
DE 6.50 usec
TE 299.9 K

Dl 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1 —
SFOl 100.6504916 e
ucl 13c g
Pl 10.00 usec
PLW1 54.00000000 W
SFO2 400.2416010 MHz
NUC2 1H
CPDPRG waltzlé
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.34680000 W
PLW13 0.28090999 W

F2 - Processing parameters
sI 32768

SF 100.6404083 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

T T
200 180 160 140 120

100

80

60

40

20

0 ppm



O TNN AN M ~ O~ © O o =~

(o N el N TO B e I e e I To N e o) — N O © WO N @ WO < Current Data Parameters
@ O NN O~ «© ~EYoaAN NN NAME 400-2018
N L R RN ™ NN NN N R EXPNO 373
/\ _ \ PROCNO 1

A
<
X
£
<

F2 - Acquisition Parameters

Date_ 20181017
Time 22.27 h
INSTRUM spect
PROBHD 5 mm PABBC BB/
PULPROG zg30
D 32768
SOLVENT CDC13
p
OMe xe B
SWHE 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
N RG 140.59
_ DW 62.400 usec
DE 6.50 usec
TE 299.1 K
D1 2.00000000 sec
TDO 1
SFOl1 400.2424716 MHz
Et 6p NUcl 18
Pl 14.80 usec
PLW1 12.00000000 w
F2 - Processing parameters
SI 65536
SF 400.2400134 MHz
WDW EM
SSB Q
LB 0.30 Hz
GB 0
PC 1.00

1 I

T T T T T T T T T T T T T T T T T T T T
w.mw.om.mmbﬂ.mﬂ.om.mm.om.mm.oa.m&.ow.mm.ow.mn.od.m._.oo.mv—u_.:

g [dlil P e A
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OMe

A

14.42

T T T T
200 180 160 140

T
120

100

80

60

0

ppm

Current Data Parameters

NAME 400-2018
EXPNO 374
PROCNO 1
F2 - Acguisition Parameters
Date_ 20181017
i 23.54 h
spect
5 mm PABBO BB/
zgpg30
D 65536
SOLVENT CDC13
NS 1500
Ds 4
SWHE 24038.461 Hz
FIDRES 0.733596 Hz
AQ 1.3631488 sec
RG 206.33
oW 20.800 usec
DE 6.50 usec
TE 300.2 K
Dl 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
DO 1
SFOl1 100.6504916 MHz
NUC1 13cC
Pl 10.00 usec
PLW1 54.00000000 W
SFO2 400.2416010 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.34680000 W
PLW13 0.28090999 W
F2 - Processing parameters
SI 32768
SF 100.6404091 MHz
WDW EM
SsSB Q
LB 1.00 Hz
GB 0
PC 1.40
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W — 0 —HwWWWON™~OW (5] ™ o~

SO LMNOOOSN MmN [} — 0 O Current Data Parameters
-~ WOWOWO WA~ o~ ™M N N NAME 400-2018
N S R ) NENEN] EXZNO 375

\ PROCNO 1

F2 - Acquisition Parameters

J
\

Date_ 20181017
Time 23.57 h
INSTRUM spect
PROBHD 5 mm PABBC BB/
PULPROG zg30
D 32768
SOLVENT CDC13
NS 16
OMe DS 0
SWHE 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
N RG 39.92
DW 62.400 usec
_ DE 6.50 usec
TE 299.2 K
D1 2.00000000 sec
TDO 1
SFOl1 400.2424716 MHz
NUC1 1H
or Pl 14.80 usec
PLW1 12.00000000 w
F2 - Processing parameters
SI 65536
SF 400.2400222 MHz
WDW EM
SSB Q
LB 0.30 Hz
GB 0
PC 1.00

is ;LL:, L N

T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 7.0 65 6.0 55 50 45 40 35 3.0 25 20 15 10 05 ppm

i hta A=
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14

—155.98
S.
39.38

OMe

6r

T T T
200 180 160 140 120

100

80

60

20 0 ppm

Current Data Parameters
NAME 400-2018
EXPNO 376
PROCNO 1
F2 - Acguisition Parameters
Date_ 20181018
i 0.26 h
spect
5 mm PABBO BB/
zgpg30
D 65536
SOLVENT CDC13
NS 50
Ds 4
SWHE 24038.461 Hz
FIDRES 0.733596 Hz
AQ 1.3631488 sec
RG 206.33
oW 20.800 usec
DE 6.50 usec
TE 300.1 K
Dl 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
DO 1
SFOl1 100.6504916 MHz
NUC1 13cC
Pl 10.00 usec
PLW1 54.00000000 W
SFO2 400.2416010 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.34680000 W
PLW13 0.28090999 W
F2 - Processing parameters
SI 32768
SF 100.6404164 MHz
WDW EM
SsSB
LB 1.00 Hz
GB
PC 1.40
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v M 0O+ m gy © TN © ~ ®© < Current Data Parameters
~ [ i S S e e i R R R Rt U IV IRy ~ EXPNO 383
ZE _ PROCNO 1
F2 - Acquisition Parameters
Date_ 20181021
Time 22.29 h
INSTRUM spect
PROBHD 5 mm PABBC BB/
PULPROG 2930
D 32768
SOLVENT CDC13
NS 16
Ds 0
SWHE 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
Z RG 80.72
DW 62.400 usec
_ DE 6.50 usec
OMe TE 298.0 K
D1 2.00000000 sec
TDO 1
SFOl1 400.2424716 MHz
NUC1 1H
o6t Pl 14.80 usec
PLW1 12.00000000 w
F2 - Processing parameters
ST 65536
SF 400.2400202 MHz
WDW EM
SSB Q
LB 0.30 Hz
GB 0
PC 1.00

A L_arr;f . e 0 D B

T T T T T T T T

T
8 7 6 5 4 3 2 1 ppm

lEEERE H

04

S66



Ph

6t

OMe

——55.82

7.94

200

180

T
160

140

T
120

100

80

60

20

0

ppm

Current
NAME
EXPNO
PROCNO

Data Parameters

400-2018
384
1

F2 - Acguisition Parameters
Date_
Time
INSTRUM

SOLVENT
Ns

Ds

SWH
FIDRES
AQ

RG

DW

DE

TE

Dl

dll
DELTA
TDO
SFO1
NUC1
Pl
PLWL
SFO2
NUC2
CPDPRG[2
PCPD2
PLW2
PLW12
PLW13

F2 - Proc

20181021
23.55 h
spect
5 mm PABBO BB/
zgpg30
65536
CDC13
1500

4
24038.461 Hz
0.733596 Hz
1.3631488 sec
206.33
20.800 usec
6.50 usec
298.8 K
2.00000000 sec
0.03000000 sec
1.89999998 sec
1
100.6504916 MHz
13c
10.00 usec
54.00000000 W
400.2416010 MHz

90.00 usec
12.00000000 W
0.34680000 W
0.28090999 W

essing parameters
32768
100.6404127 MHz
EM
1.00 Hz

1.40

S67
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<

— O

o Current Data Parameters
NAME du-1lt

— EXPNO

< PROCNO

225

F2 - Acgquisition Parameters

Date_ 20180516

Time 15.47 h
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30

D 65536
SCLVENT CDC13

NS 16

Ds 2

SWH 6009.615 Hz
FIDRES 0.183399 Hz
AQ 5.4525952 sec
RG 142.81

DW 83.200 usec
DE 6.50 usec
TE 301.2 X
D1 1.00000000 sec
DO 1

SFO1 300.1318534 MHz
NUC1 1H

Pl 8.00 usec
PLW1 18.00000000 W

F2 - Processing parameters
sI 65536

SF 300.1300206 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB o

PC 1.00

0.96

S68



7

= o
.M_.% Sl M Current Data Parameters
- ~o~ o~ 0 NAME du-lt
EXPNO 229
\ N \'% “
F2 - Acquisition Parameters
Date_ 20180516
Time 16.32 h
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 36
DS 4
SWH 18028.846 Hz
FIDRES 0.550197 Hz
_I_Z AQ 1.8175317 sec
RG
DW
DE
TE
Dl 2.00
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
Ta SFO1 75.4752949 MHz
UCl 13c
Pl 11.00 usec
PLW1 195.00000000 W
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.17284000 W
PLW13 0.14000000 W
F2 - Processing parameters
sI 32768
SF 75.4677422 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
I , L

T
200 180 160 140 120 100 80 60 40 20 0 ppm

S69



Et

HN

7b

© O T~ o NWHLO ONO WO
~ 0o -0 T HONWO 0O MmO ®
< S S OV WYV NN A
» s e v e B M . e e . NAME
O ) NNNN A A A EXPNO
%\ //\\. J/& PROCNO

Current Data Parameters

du-lt
260

F2 - Acquisition Parameters

Date_ 20180524

Time 14.02 h
INSTRUM spect
PROBHD mm DUL 13C-1
PULPROG zg30

D 65536
SCLVENT CDC13

NS 16

Ds 2

SWH 6009.615 Hz
FIDRES 0.183399 Hz
AQ 5.4525952 sec
RG 74.53

DW 83.200 usec
DE 6.50 usec
TE 299.3 K
D1 1.00000000 sec
DO 1

SFO1 300.1318534 MHz
NUC1 1H

Pl 8.00 usec
PLW1 18.00000000 W

F2 - Processing parameters
sI 65536

SF 300.1300409 MHz
WDW EM

SSB

LB 0.30 Hz
GB

PC 1.00

T
4 3 2 1 ppm

S70



vwmo Do w9
©N® o o
See I P 5 Current Data Parameters
~o~ o~ v NN - NAME du-lt
EXPNO 261
\V/ _ I Foovo 1
F2 - Acquisition Parameters
Date_ 20180524
Time 14.23 h
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 189
DS 4
SWH 18028.846 Hz
HN FIDRES 0.550197 Hz
AQ 1.8175317 sec
RG 209.09
DW
DE
TE
D1
Et dil
DELTA
7b D 1
SFOl 75.4752949 MHz
NUC1 13c
Pl 11.00 usec
PLW1 195.00000000 W
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.17284000 W
PLW13 0.14000000 W
F2 - Processing parameters
sI 32768
SF 75.4677434 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

T
200 180 160 140 120 100 80 60 40 20 0 ppm

S71



Bu

HN

7c

Current Data Parameters

NAME du-1lt
EXPNO 224
PROCNC 1

F2 - Acgquisition Parameters
Date_ 20180516
Time 15.25 h
INSTRUM spect
PROBHD mm DUL 13C-1
PULPROG zg30

D 65536
SCLVENT CDC13

NS 16

Ds 2
SWH 6009.615 Hz
FIDRES 0.183399 Hz
AQ 5.4525952 sec
RG 142.81

DW 83.200 usec
DE 6.50 usec
TE 301.2 X
D1 1.00000000 sec
DO 1
SFO1 300.1318534 MHz
NUC1 1H

Pl 8.00 usec
PLW1 18.00000000 W
F2 - Processing parameters
sI 65536

SF 300.1300231 MHz
WDW EM
SSB

LB 0.30 Hz
GB

PC 1.00

S72



Bu
7c

53.13

Current Data
NAME

EXPNO
PROCNO

Parameters
du-lt
228

F2 - Acquisition Parameters
20180516

Date_

Time
INSTRUM
PROBHD Sl
PULPRCG

SFO2
NUC2
CPDPRG([2
PCPD2
PLW2
PLW12
PLW13

F2 - Process

T
200 180 160 140

T
120

100

80

60

0 ppm

4
18028.846 Hz
0.550197 Hz
1.8175317 sec

75.4752949 MHz
13c
11.00 usec
195.00000000 W
300.1312005 MHz

14.00000000 W
0.17284000 W
0.14000000 W

ing parameters
32768
75.4677428 MHz

S73



MeO

7.274
7.246
7.101
7.076

4.461
4.439
4.417
4.395

~3.958
™~3.748

<

1.477
1.455

<

Current Data Parameters

NAME du-1lt
EXPNO 239
PROCNC 1

F2 - Acquisition Parameters
Date_ 20180517

Time 15.51 h
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30

D 65536
SCLVENT CDC13

NS 7

Ds 2

SWH 6009.615 Hz
FIDRES 0.183399 Hz
AQ 5.4525952 sec
RG 103.37

DW 83.200 usec
DE 6.50 usec
TE 300.9 K
D1 1.00000000 sec
DO 1

SFO1 300.1318534 MHz
NUC1 1H

Pl 8.00 usec M
PLW1 18.00000000 W w
F2 - Processing parameters
sI 65536

SF 300.1300291 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB o

PC 1.00



<
® o
! PR
~ - . Current Data Parameters
— 0 o

= h ~ a8 NAME du-lt

—137.45

EXPNO 240
PROCNC 1

F2 - Acquisition Parameters

Date_ 20180517
Time 15.54 h
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 25
DS 4
SWH 18028.846 Hz
FIDRES 0.550197 Hz
_I_Z AQ 1.8175317 sec
RG
DW
DE
TE
Dl 2.00000000 sec
dil 0.03000000 sec
MeO DELTA 1.89999998 sec
TDO 1
NQ SFOl 75.4752949 MHz
UCl 13c
Pl 11.00 usec
PLW1 195.00000000 W
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG([ waltzlé
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.17284000 W
PLW13 0.14000000 W
F2 - Processing parameters
sI 32768
SF 75.4677406 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
) L " el
y " W Lt o L o i v

T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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CTOOOUMOANMNMONDN OWFNOMO®© W oV O WO ~ o
NNAOOOW®OWWWOUINI FPIFFTOOONN T T M o . Current Data Parameters
e e e e e e e e e e R e e e o NAME du-lt
[ S SRR RCRRCREE IS A K] — o EXPNO 226
N\ N N VA p

F2 - Acgquisition Parameters

Date_ 20180516
Time 15.52 h
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
D 65536
SCLVENT CDC13
NS 16
Ds 2
SWH 6009.615 Hz
FIDRES 0.183399 Hz
AQ 5.4525952 sec
RG 209.09
IZ DW 83.200 usec
DE 6.50 usec
TE 301.0 X
D1 1.00000000 sec
DO 1
SFO1 300.1318534 MHz
NUC1 1H
mﬁo Pl 8.00 usec
PLW1 18.00000000 W
Nm F2 - Processing parameters
sI 65536
SF 300.1300138 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB o
PC 1.00
A ‘
Lf g; . M
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm

S76



_—117.31

HN

EtO
Te

vwNo 0

ERNES E o

R N . Current Data Parameters

e w ©

~ =~ Q 9 NAME du-lt
EXPNO 231
PROCNO 1

F2 - Acquisition Parameters

Date_ 20180516
Time 16.37 h
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30

D 65536
SOLVENT CDC13

NS 51

DS 4
SWH 18028.846 Hz
FIDRES 0.550197 Hz
AQ 1.8175317 sec
RG

DW

DE

TE

D1l

dil

DELTA

DO 1
SFOl 75.4752949 MHz
NUC1 13c

Pl 11.00 usec
PLW1 195.00000000 W
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.17284000 W
PLW13 0.14000000 W
F2 - Processing parameters
sI 32768

SF 75.4677412 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB 0

PC 1.40

T T T
200 180 160 140 120

100

80 60 40 20 0 ppm

S77
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NNO>-~-F NN MO M nmo
NHAOWWOWWOVUINIWO VWO [ToRTe M Te) Current Data Parameters
. . . NAME du-lt
00000 S — EXPNO 221
=== N N PROCNO 1

F2 - Acquisition Parameters

Date_ 20180515

Time 13.45 h

INSTRUM spect

PROBHD 5 mm DUL 13C-1

PULPROG zg30

D 65536

SCLVENT CDC13

NS 16

Ds 2

SWH 6009.615 Hz

FIDRES 0.183399 Hz

AQ 5.4525952 sec
HN RG 209.09

DW 83.200 usec

DE 6.50 usec

TE 301.1 K

D1 1.00000000 sec

DO 1

SFO1 300.1318534 MHz

NUC1 1H

Pl 8.00 usec

PLW1 18.00000000 W

F2 - Processing parameters

sI 65536

SF 300.1300172 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB o

PC 1.00

© -

7 6 5 4 3 2 1 ppm

HEE 2

[ dfs]
O.T
i<

S78



Current Data Parameters

NS by NAME du-lt
EXPNO 223
PROCNO 1

F2 - Acquisition Parameters

Date_ 20180515
Time 17.15 h
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 54
DS 4
SWH 18028.846 Hz
—I—Z FIDRES 0.550197 Hz
AQ 1.8175317 sec
RG
DW
DE
TE
Dl 2.00000000 sec
vj dil 0.03000000 sec
DELTA 1.89999998 sec
N* TDO 1
SFOl 75.4752949 MHz
UCl 13c
Pl 11.00 usec
PLW1 195.00000000 W
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG([ waltzlé
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.17284000 W
PLW13 0.14000000 W
F2 - Processing parameters
sI 32768
SF 75.4677390 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
, Nl — , .

200 180 160 140 120 100 80 60 40 20 0 ppm
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HN

79

~1.457

~——1.480

Current Data Parameters

NAME du-1lt
EXPNO 243
PROCNC 1

F2 - Acquisition Parameters
Date_ 20180518
Time 17.08 h
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30

D 65536
SCLVENT CDC13

NS 9

Ds 2
SWH 6009.615 Hz
FIDRES 0.183399 Hz
AQ 5.4525952 sec
RG 117.72

DW 83.200 usec
DE 6.50 usec
TE 301.3 K
D1 1.00000000 sec
DO 1
SFO1 300.1318534 MHz
NUC1 1H

Pl 8.00 usec
PLW1 18.00000000 W
F2 - Processing parameters
sI 65536

SF 300.1300261 MHz
WDW EM
SSB 0

LB 0.30 Hz
GB o

PC 1.00

S80



3.07

Current Data Parameters

0 NAME du-lt
EXPNO 244
PROCNC 1

F2 - Acquisition Parameters

Date_ 20180518
Time 17.11 h
INSTRUM spec
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 38
DS 4

HN SWE 16028.846 Hz
FIDRES 0.550197 Hz
AQ 1.8175317 sec
RG
DW
DE
TE
Dl 2.00000000 sec

7 dil 0.03000000 sec

g DELTA 1.89999998 sec
TDO 1
SFOl 75.4752949 MHz
UCl 13c
Pl 11.00 usec
PLW1 195.00000000 W
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG([ waltzlé
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.17284000 W
PLW13 0.14000000 W
F2 - Processing parameters
sI 32768
SF 75.4677384 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

| | , —
b r:i b

F 3

180 160 140 120 100 80 60 40 20 0 ppm

S81



HN

79

-116.94

-20

-60

-80

T
-100

-120

-140

T
-160

T
-180

ppm

Current Data Parameters

NAME
EXPNO
PROCNO

400-2018
218
1

F2 - Acquisition Parameters

Date_ 20180707
Time 10.09 h
INSTRUM spect
PROBED S mm PABBO BB/
PULPROG zgfhiggn.2
D 131072
SOLVENT cDCl3
NS 9
Ds 4
SWH 89285.711 EHz
FIDRES 1.362392 Hz
AQ 0.7340032 sec
RG 206.33
DW 5.600 usec
E 6.50 usec
298.9 K
1.00000000 sec
0.03000000 sec
0.00002000 sec
1
0.0000 sec Q
376.5642094 MHz wv
19F
14.50 usec
17.98900032 W
400.2416010 MHz
1H
waltzlé
90.00 usec
12.00000000 w
0.34680000 W
F2 - Processing parameters
SI 65536
P 376.6018696 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00



Cl

HN

7h

R

o

-~ <

- s

.. NAME

o EXPNO
PROCNO

<

Current Data Parameters

du-lt
247

F2 - Acquisition Parameters

Date_ 20180519

Time 13.49 h
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30

D 65536
SCLVENT CDC13

NS 8

Ds 2

SWH 6009.615 Hz
FIDRES 0.183399 Hz
AQ 5.4525952 sec
RG 117.72

DW 83.200 usec
DE 6.50 usec
TE 300.2 K
D1 1.00000000 sec
DO 1

SFO1 300.1318534 MHz
NUC1 1H

Pl 8.00 usec
PLW1 18.00000000 W

F2 - Processing parameters
sI 65536

SF 300.1300278 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB o

PC 1.00

S83



HN

7h

53.14

Current Data Parameters

NAME du-lt
EXPNO 248
PROCNC 1

F2 - Acquisition Parameters
Date_ 20180519

Time 13.51 h
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30

D 65536
SOLVENT CDC13

NS 42

DS 4

SWH 18028.846 Hz
FIDRES 0.550197 Hz
AQ 1.8175317 sec
RG

DwW usec
DE usec
TE K
D1l 2.00 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
D0 1 H
SFOl 75.4752949 MHz e}
ucl 13c g
Pl 11.00 usec
PLW1 195.00000000 W
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.17284000 W
PLW13 0.14000000 W

F2 - Processing parameters
sI 32768

SF 75.4677406 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

200

180

T
160

T
140

T
120

100

80

60

0 ppm



Cl

7.464
7.342
7.323
7.306
7.300
7.287
7.227
7.200
7.174
6.794
6.769
6.745
6.599
6.573

|
|

HN

7i

1.591
1.569

<

Current Data Parameters

NAME du-1lt
EXPNO 237
PROCNC 1

F2 - Acquisition Parameters
Date_ 20180517
Time 15.45 h
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30

D 65536
SCLVENT CDC13

NS 7

Ds 2
SWH 6009.615 Hz
FIDRES 0.183399 Hz
AQ 5.4525952 sec
RG 103.37

DW 83.200 usec
DE 6.50 usec
TE 301.0 X
D1 1.00000000 sec
DO 1
SFO1 300.1318534 MHz
NUC1 1H

Pl 8.00 usec
PLW1 18.00000000 W
F2 - Processing parameters
sI 65536

SF 300.1299934 MHz
WDW EM
SSB 0

LB 0.30 Hz
GB o

PC 1.00

S85



e o
M M Current Data Parameters
— ~r~ w NAME du-lt
EXPNO 238
/_\ PROCNO 1
F2 - Acquisition Parameters
Date_ 20180517
Time 15.48 h
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
D 65536
SOLVENT CDC13
—I_Z NS 34
DS 4
SWH 18028.846 Hz
Cl FIDRES 0.550197 Hz
AQ 1.8175317 sec
RG
DwW usec
DE usec
TE X
Nm D1l sec
dll sec
DELTA sec
TDO =)
SFOl MHz oo
NUC1 w
P1 usec
PLW1 195.00000000 W
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.17284000 W
PLW13 0.14000000 W
F2 - Processing parameters
sI 32768
SF 75.4677406 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T
200 180 160 140 120 100 80 60 20 0 ppm



@~ MmO 0O ~<NO o o~ o o~

O~ n AN N O < N O W WO o0 — w O

HHO OO WWIWIW W o ) O NI P Current Data Parameters

PN .o NAME du-1t

L e e e T A INC N el RS S U U o) NN o EXPNO 227

i W VoV |
F2 - Acgquisition Parameters
Date_ 20180516
Time 15.59 h
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
D 65536
SCLVENT CDC13
NS 16
Ds 2
SWH 6009.615 Hz

HN FIDRES 0.183399 Hz

AQ 5.4525952 sec
RG 142.81
DW 83.200 usec
DE 6.50 usec
TE 301.0 X
D1 1.00000000 sec
DO 1
SFO1 300.1318534 MHz
NUC1 1H
Pl 8.00 usec
PLW1 18.00000000 W
F2 - Processing parameters
sI 65536
SF 300.1300245 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB o
PC 1.00

UL ¥ﬁ|\, L.,/[L.,L

5.09
01
02

1.00

0.91

6.12
23

S87



© ©
o E i Current Data Parameters
= ~ w0 L
= ~ f~ = " - NAME du-lt
EXPNO 230
7 /T 7_ \ PROCNC 1
F2 - Acquisition Parameters
Date_ 20180516
Time 16.44 h
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 21
HN DS ¢
SWH 18028.846 Hz
FIDRES 0.550197 Hz
AQ 1.8175317 sec
RG
DW
DE
TE
; D1 2.00
N.— dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
SFOl 75.4752949 MHz
UCl 13c
Pl 11.00 usec
PLW1 195.00000000 W
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.17284000 W
PLW13 0.14000000 W
F2 - Processing parameters
sI 32768
SF 75.4677423 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
L _

T
200 180 160 140 120 100 80 60 40 20 0 ppm

588



MO ANMOODWOVMAHOAONO TN IO T < o~
O HOOOUM ANV FLNNONO DL 5] 0 0N
HA A A OO OWOWLWYWOWYWY TN MN o~ s NAME
[ e e e o AR =RV RV R V= TV RV JVC B V= TV TS N U S o) o~ — EXPNO

< PROCNO

Current Data Parameters

400-2018
303

F2 - Acquisition Parameters

Date_ 20180802

Time 23.15 h

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg30

D 32768

SCLVENT CDC13

NS 16

Ds 0

SWH 8012.820 Hz

FIDRES 0.489064 Hz

AQ 2.0447233 sec

RG 43.5

HN ow 62.400 usec

DE 6.50 usec

TE 301.0 X

D1 2.00000000 sec

DO 1

SFO1 400.2424716 MHz

NUC1 1H

Pl 14.80 usec
N—A PLW1 12.00000000 W

F2 - Processing parameters

sI 65536

SF 400.2400346 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

T
8 7 6 5 4 3 2 1 ppm

S89
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P & NAME
EXPNO
PROCN

Current Data Parameters

400-2018
304

F2 - Acquisition Parameters

Date_ 20180803
Time 0.14 h
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

D 65536
SOLVENT CDC13

Ns 1024

Ds 4
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 1.3631488 sec
RG 206.33

DW 20.800 usec
DE 6.50 usec
TE 301.3 K
D1l 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
D 1
SFOl 100.6504916
NUC1 13c

Pl 10.00 usec
PLW1 54.00000000 W
SFO2 400.2416010 MHz
NUC2 i
CPDPRG[2

PCPD2

PLW2

PLW12

PLW13 0.28090999 W
F2 - Processing parameters
sI 32768

SF 100.6404149 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB 0

PC 1.40

200 180 160

140

120

100

80 60 40 20 0 ppm

S90



HN

7k

120.46

T
-120

Current Data Parameters

NAME 400-2018
EXPNO 333
PROCNO 1

F2 - Acquisition Parameters
Date_ 20180827
Time 21.45 h
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgfhiggn.2

D 131072
SOLVENT CDC13

NS 8

Ds 4
SWH 89285.711 Hz
IDRES 1.362392 Hz
AQ 0.7340032 sec
RG 206.33

oW 5.600 usec
DE 6.50 usec
TE 298.2 K
Dl 1.00000000 sec
dll 0.03000000 sec
dlz 0.00002000 sec
DO 1
rdel 0.00000650 sec
SFOl 376.5642094 MHz
NUC1 19F

Pl 14.50 usec
PLW1 17.98900032 W
SFO2 400.2416010 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.34680000 W
F2 - Processing parameters
SI 5536

SF 376.6018696 MHz
WDW EM
SsB 0

LB 0.30 Hz
GB 0

PC 1.00

S91



71

_~1.457
>1.435

Current Data Parameters

NAME du-1lt
EXPNO 241
PROCNC 1

F2 - Acquisition Parameters
Date_ 20180518
Time 17.05 h
INSTRUM spect
PROBHD mm DUL 13C-1
PULPROG zg30

D 65536
SCLVENT CDC13

NS 9

Ds 2
SWH 6009.615 Hz
FIDRES 0.183399 Hz
AQ 5.4525952 sec
RG 103.37

DW 83.200 usec
DE 6.50 usec
TE 301.4 K
D1 1.00000000 sec
DO 1
SFO1 300.1318534 MHz
NUC1 1H

Pl 8.00 usec
PLW1 18.00000000 W
F2 - Processing parameters
sI 65536

SF 300.1300272 MHz
WDW EM
SSB

LB 0.30 Hz
GB

PC 1.00

592



N m e w

« = 0 @
7 % M H o Current Data Parameters
- v NAME du-lt
EXPNO 242
_ \ _ _ PROCNO 1
F2 - Acquisition Parameters
Date_ 20180518
Time 17.01 h
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 39
DS 4
HN SWH 18028.846 Hz
FIDRES 0.550197 Hz
AQ 1.8175317 sec
O RG
DwW usec
A DE usec
TE K
O Dl sec
dll sec
N_ DELTA sec
DO
SFOl MHz
NUC1
P1 usec
PLW1 195.00000000 W
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.17284000 W
PLW13 0.14000000 W
F2 - Processing parameters
sI 32768
SF 75.4677406 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
"
T T T T T T T T T T
200 180 160 140 120 100 80 60 20 0 ppm

S93



7.332
7.310
7.288
7.262
7.217
7.195
7.088
7.062
7.036
6.637
6.612
6.588
6.511
6.485
0.911

|
|

Current Data Parameters

NAME du-1lt
EXPNO 232
PROCNC 1

F2 - Acquisition Parameters
Date_ 20180517
Time 15.33 h
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30

D 65536
SCLVENT CDC13

NS 9

Ds 2
SWH 6009.615 Hz
FIDRES 0.183399 Hz
AQ 5.4525952 sec
RG 103.37

DW 83.200 usec
DE 6.50 usec
TE 300.8 X
D1 1.00000000 sec
DO 1
SFO1 300.1318534 MHz
NUC1 1H

Pl 8.00 usec
PLW1 18.00000000 W
F2 - Processing parameters
sI 65536

SF 300.1300308 MHz
WDW EM
SSB 0

LB 0.30 Hz
GB o

PC 1.00

594



- <« o

. @ o

N - = o Current Data Parameters

= v ™ — NAME du-lt
EXPNO 234

_ _ 4 PROCNC 1
F2 - Acquisition Parameters
Date_ 20180517
Time 15.36 h
INSTRUM spec
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 32
DS 4

HN SWH 18028.846 Hz
FIDRES 0.550197 Hz
AQ 1.8175317 sec
RG
DW
DE
TE
Dl 2.00000000 sec
7m di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
SFOl 75.4752949 MHz
UCl 13c
Pl 11.00 usec
PLW1 195.00000000 W
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG([ waltzlé
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.17284000 W
PLW13 0.14000000 W
F2 - Processing parameters
sI 32768
SF 75.4677401 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
" A
¥ "y Y aioim
T T T T T T T T T T
200 180 160 140 120 100 80 60 20 0 ppm

S95



7.332
7.315
7.306
7.288
7.268
7.212
7.081
1.791
1.773
1.766
1.758
1.750
1.742
1.734
1.727
1.711
1.452
1.436
1.417
1.413
0.921
0.902

e — ! _flL Vi —_— ,f R %} .L;.

a
S
w -

Current Data Parameters

NAME 400-2018
EXPNO 385
PROCNO 1

F2 - Acquisition Parameters
Date_ 20181021
Time 13.16 h
INSTRUM spect
PROBHD 5 mm PABBC BB/
PULPROG zg30

D 32768
SOLVENT CDC13

NS 16

Ds 0

SWHE 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 43.5

DW 62.400 usec
DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
TDO 1
SFOl1 400.2424716 MHz
NUC1 1H

Pl 14.80 usec
PLW1 12.00000000 w
F2 - Processing parameters
SI 65536

SF 400.2400374 MHz
WDW EM
SSB 0

LB 0.30 Hz
GB 0

PC 1.00

S96



K a 4 =3
T o o R Current Data Parameters
33 I < - NAME 400-2018
EXPNO 386
' _ _ _ PROCNO 1
F2 - Acguisition Parameters
Date_ 20181021
Time 14.15 h
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 1024
Ds 4
SWHE 24038.461 Hz
FIDRES 0.733596 Hz
AQ 1.3631488 sec
RG 206.33
oW 20.800 usec
DE 6.50 usec
—I_Z TE 298.6 K
D 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
DO 1
SFOl1 100.6504916 MHz
NUC1 13cC
N—J Pl 10.00 usec
PLW1 54.00000000 W
SFO2 400.2416010 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.34680000 W
PLW13 0.28090999 W
F2 - Processing parameters
SI 32768
SF 100.6404164 MHz
WDW EM
SsSB
LB 1.00 Hz
GB
PC 1.40
I
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

S97



7.346
7.323
7.305
7.281
1.468
1.445

<

Current Data Parameters

NAME du-1lt
EXPNO 249
PROCNC 1

F2 - Acquisition Parameters
Date_ 20180519
Time 13.57 h
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30

D 65536
SCLVENT CDC13

NS 12

Ds 2
SWH 6009.615 Hz
FIDRES 0.183399 Hz
AQ 5.4525952 sec
RG 66.2

DW 83.200 usec
DE 6.50 usec
TE 300.1 K
D1 1.00000000 sec
DO 1
SFO1 300.1318534 MHz
NUC1 1H

Pl 8.00 usec
PLW1 18.00000000 W
F2 - Processing parameters
sI 65536

SF 300.1300386 MHz
WDW EM
SSB 0

LB 0.30 Hz
GB o

PC 1.00

598



5~ ™
. © ™
9 e Current Data Parameters
— ww NAME du-lt
EXPNO 50
_ /\ PROCNC 1
F2 - Acquisition Parameters
Date_ 20180519
Time 14.01 h
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 51
DS 4
O_/\_m SWH 18028.846 Hz
FIDRES 0.550197 Hz
AQ 1.8175317 sec
RG
IZ DwW usec
DE usec
TE K
D1l 2.00 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
DO 1 [
No SFOl 75.4752949 MHz [N
ucl 13c g
Pl 11.00 usec
PLW1 195.00000000 W
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.17284000 W
PLW13 0.14000000 W
F2 - Processing parameters
sI 32768
SF 75.4677456 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
| _
T T T T T T T T T T
200 180 160 140 120 100 80 60 20 0 ppm



4.404
4.387
4.371
4.354

_—3.723

™~3.674

%
<
AN
<

OMe

1.476
1.459
1.231
1.212
1.193

yA
A

© -

Current Data Parameters

NAME 400-2018
EXPNO 379
PROCNO 1

F2 - Acquisition Parameters
Date_ 20181018
Time 1.58 h
INSTRUM spect
PROBHD 5 mm PABBC BB/
PULPROG zg30

D 32768
SOLVENT CDC13

NS 16

Ds 0
SWHE 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 43.5

oW 62.400 usec
DE 6.50 usec
TE 299.0 K
D1 2.00000000 sec
TDO 1
SFOl1 400.2424716 MHz
NUC1 1H

Pl 14.80 usec
PLW1 12.00000000 w
F2 - Processing parameters
SI 65536

SF 400.2400308 MHz
WDW EM
SSB Q

LB 0.30 Hz
GB 0

PC 1.00

S100
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T
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T
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Current Data Parameters

NAME 400-2018
EXPNO 380
PROCNO 1

F2 - Acguisition Parameters
Date_ 20181018
Time 2.28 h
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

D 65536
SOLVENT CDC13

NS 50

Ds 4
SWHE 24038.461 Hz
FIDRES 0.733596 Hz
AQ 1.3631488 sec
RG 206.33

oW 20.800 usec
DE 6.50 usec
TE 299.8 K
D 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
DO 1
SFOl1 100.6504916 MHz
NUC1 13cC

Pl 10.00 usec
PLW1 54.00000000 W
SFO2 400.2416010 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.34680000 W
PLW13 0.28090999 W
F2 - Processing parameters
SI 32768

SF 100.6404149 MHz
WDW EM
SsSB Q

LB 1.00 Hz
GB 0

PC 1.40

S101



— +
ﬂ M © w © © M M % P M w w -~ © < < Current Data Parameters
L Y T .. NAME du-lt
S~ S WYY L TOONM - EXPNO 274
NN % v H
F2 - Acquisition Parameters
Date_ 20180530
Time 14.03 h
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
D 65536
SOLVENT CDC13
NS 7
OMe DS 2
SWHE 6009.615 Hz
FIDRES 0.183399 Hz
AQ 5.4525952 sec
—I—Z RG 82.09
oW 83.200 usec
D 6.50 usec
TE 299.1 K
D1 1.00000000 sec
TDO 1
SFOl1 300.1318534 MHz
NUC1 1H
MeO 79 Pl 8.00 usec
PLW1 18.00000000 W
F2 - Processing parameters
SI 65536
SF 300.1300243 MHz
WDW EM
SSB Q
LB 0.30 Hz
GB 0
PC 1.00
_;,r L,CAC; AN
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
3 835 8 [3& &
| ==l - ™lm o
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:w. M.Lv Mu M M Current Data Parameters
- — ~ ~ w NAME du-lt
EXPNO 275
| V4 / Frotvo :
F2 - Acquisition Parameters
Date_ 20180530
Time 14.05 h
INSTRUM spect
PRC( ) 5 mm DUL 13C-1
PULP zgpg30
D 65536
SOLVENT CDC13
O—/\_m NS 40
Ds 4
SWHE 18028.846 Hz
FIDRES 0.550197 Hz
HN aQ 1.8175317 sec
RG 209.0
oW 27.733 usec
DE 6.50 usec
TE 299.4 X
Dl 2.00000000 sec
MeO dll 0.03000000 sec
DELTA 1.89999998 sec
e 7q 00 1
SFOl1 75.4752949 MHz
NUC1 13c
Pl 11.00 usec
PLW1 195.00000000 W
SFO2 300.1312005 MHz
NUC 1H
CPDPRG[2 waltz1é
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.17284000 W
PLW13 0.14000000 W
F2 - Processing parameters
SI 32768
SF 75.4677417 MHz
WDW EM
SsSB Q
LB 1.00 Hz
GB 0
PC 1.40

200 180 160 140 120 100 80 60 40 20 0 ppm

$103
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OV 00 WO IOV [~ ©\O O NN~ N O Cuvrans Daca Parameters

—H O OO WY Mmmmme 0 NN < < Current Data Parameters

. . . . NAME 400-2018

R AR R R S ) ISEN] — EXPNO 381
PROCNO 1

~V = NV

<
<

F2 - Acquisition Parameters

Date_ 20181018
Time 2.31 h
INSTRUM spect
PROBHD 5 mm PABBC BB/
PULPROG zg30
D 32768
SOLVENT CDC13
NS 16
Ds 0
OMe SWHE 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 43.5
DW 62.400 usec
HN oE 6.50 usec
TE 298.9 K
D1 2.00000000 sec
TDO 1
SFOl1 400.2424716 MHz
NUC1 1H
Pl 14.80 usec
N—‘ PLW1 12.00000000 w
F2 - Processing parameters
SI 65536
| SF 400.2400345 MHz
WDW EM
SSB Q
LB 0.30 Hz
GB 0
PC 1.00

T T T T T T T T T T T T T T T T T T T T
w.mw.om.mm.oﬂm%bm.mm.om.wm.o&.mh.ou.mw.oN.mn.o,_.ma.oo.m_ov:_

LR B el ER R

96,
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—55.91
TT—54.16

OMe
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7r

— o w
mon

0 © o

T T T
200 180 160 140 120 100 80 60

20

0

ppm

Current Data Parameters
NAME 400-2018
EXPNO 382
PROCNO 1

F2 - Acguisition Parameters
Date_ 20181018
Time 3.00 h
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

D 65536
SOLVENT CDC13

NS 50

Ds 4
SWHE 24038.461 Hz
FIDRES 0.733596 Hz
AQ 1.3631488 sec
RG 206.33

oW 20.800 usec
DE 6.50 usec
TE 299.8 K
D 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
DO 1
SFOl1 100.6504916 MHz
NUC1 13cC

Pl 10.00 usec
PLW1 54.00000000 W
SFO2 400.2416010 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.34680000 W
PLW13 0.28090999 W
F2 - Processing parameters
SI 32768

SF 100.6404157 MHz
WDW EM
SsSB Q

LB 1.00 Hz
GB 0

PC 1.40
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4.466
4.444

N O D o n ™M
e} el
M w oo} N % < Current Data Parameters
... . .. NAME du-lt
s N bl EXPNO 256
\ _ /\ PROCNO 1

<

F2 - Acquisition Parameters

Date_ 20180524

Time 13.39 h
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30

D 65536
SCLVENT CDC13

NS 16

Ds 2

SWH 6009.615 Hz
FIDRES 0.183399 Hz
AQ 5.4525952 sec
RG 56.57

DW 83.200 usec
DE 6.50 usec
TE 299.3 K
D1 1.00000000 sec
DO 1
SFO1 300.1318534 MHz
NUC1 1H

Pl 8.00 usec
PLW1 18.00000000 W

F2 - Processing parameters
sI 65536

SF 300.1300360 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB o

PC 1.00

LA ey

2.

3 2 1 ppm

0.95

S106



©
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HN

7s

o
83 oo o
H SN

a8 4 RO Current Data Parameters

: o [y s NAME du-1lt

EXPNO 257

PROCNC 1

F2 - Acquisition Parameters

Date_ 20180524

Time 13.43 h
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30

D 65536
SOLVENT CDC13

NS 80

DS 4

SWH 18028.846 Hz
FIDRES 0.550197 Hz
AQ 1.8175317 sec
RG

DwW usec
DE usec
TE X
D1l sec
dll sec
DELTA sec
DO

SFOl MHz
NUC1

P1 usec
PLW1 195.00000000 W
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.17284000 W
PLW13 0.14000000 W

F2 - Processing parameters
sI 32768

SF 75.4677423 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

T T
200 180 160 140

T
120 100 80 60 40 20 0 ppm
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7.526
7.440
7.431
7.420
7.413
7.393
7.332
7.314
7.295
7.248
6.782
6.763
6.736
6.734
6.717
6.698
6.636
6.633
6.617
6.614
6.598
6.594
6.394
6.391
6.374
4.648
4.531

TS N\e—————

HN
OMe

Ph 7t

| }(::l M

1.592
1.576
1.532

£

S108

Current Parameters
NAME 400-2018
EXPNO 391
PROCNO 1

F2 - Acquisition Parameters
Date_ 20181022
Time 9.32 h
INSTRUM spect
PROBHD 5 mm PABBC BB/
PULPROG zg30

D 32768
SOLVENT CDC13

NS 16

Ds 0
SWHE 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 206.33

oW 62.400 usec
DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
TDO 1
SFOl1 400.2424716 MHz
NUC1 1H

Pl 14.80 usec
PLW1 12.00000000 w
F2 - Processing parameters
SI 65536

SF 400.2400143 MHz
WDW EM
SSB

LB 0.30 Hz
GB 0

PC 1.00



Ph

HN

7t

OMe

09.49

-

y

\'%

I

PROCNO

rrent Dat

a Parameters
400-2018

392

B

F2 - Acquisition Parameters

Date_

Time
INSTRUM
PROBHD 5
PULPROG

SFO1
NUC1

Pl

PLWL
SFO2
NUC2
CPDPRG[2
PCPD2
PLW2
PLW12
PLWL3

200

180

160

140

T
120

100

80

60 40 20 0 ppm

20181022
10.02 h
spect

mm PABBO BB/
zgpg30

24038.461 Hz
0.733596 Hz
1.3631488 se

WOO G-
MR

100.6504916 MHz
13c
10.00 usec
54.00000000 W
400.2416010 MHz
1H
waltz1é
90.00 usec
12.00000000 W
0.34680000 W
0.28090999 W

essing parameters

32768
100.6404083 MHz
EM
1.00 Hz

1.40
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