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1. General information

Unless otherwise noted, all starting materials were obtained from commercial supplies and
directly used without further purification unless otherwise stated. Unless otherwise indicated, all
reactions were carried out under N, atmosphere with magnetic stirring. Column chromatography
was performed on 300-400 mesh silica gel. Anhydrous toluene and diethyl ether were distilled
from sodium and benzophenone. o-Bromoenalsi*! and chiral triazolium salts A-D[? were
synthesized according to literatures. All *H, *C, and °F NMR spectrometers were recorded on
Bruker-400 MHz instruments internally referenced to tetramethylsilane (0.0 ppm) or residue of
CDCls (7.26 ppm) signal. *H NMR Spectroscopy splitting patterns were designated as singlet (s),
doublet (d), triplet (t), quartet (). Melting points were measured using a XT4A microscopic
apparatus. IR spectra were obtained on a Bruker VECTOR?22 spectrophotometer in KBr pellets.
The substrates 1a-1x* were synthesized according to published procedures. Chiral
high-performance liquid chromatography (HPLC) analysis was performed using an Agilent 1260
with commercial ChiralPak 4.6 <250 mm columns.

2. General Procedure for the Synthesis of Products 3 and Characterization Data
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A mixture of phenol (1, 0.2 mmol), a-bromoenals (2, 1.5 equiv.), PreNHC D (10 mol%),
2-OMeCgH4COOK (1.5 equiv.) and toluene (2.0 mL) were added to a 10 mL Schlenk reaction
tube under a nitrogen atmosphere. The reaction mixture was stirred at room temperature. After the
reaction was complete (monitored by TLC), the mixture was concentrated to dryness. The residue
was purified by flash column chromatography to afford the desired product 3 (petroleum ether :
ethyl acetate = 20 : 1).

Characterization data of the products.

3aa @
(170, experiment #)

(R)-7-(dimethylamino)-4-phenylchroman-2-one

49.7 mg, 93% yield. White solid, m.p. 109-110 <C. R¢= 0.3 (petroleum ether/ethyl acetate 4:1). [o]

5 =-28.0 (c = 0.1 in CHCI3), 93:7 er, determined by HPLC analysis [Daicel CHIRALPAK IC

column, n-hexane/i-PrOH = 90/10, 1.0 mL/min, A = 254 nm, t (minor) = 31.1 min, t (major) =

33.0 min]; *H NMR (400 MHz, CDCl3) & 7.34 — 7.30 (m, 2H), 7.27 — 7.23 (m, 1H), 7.16 — 7.14

(m, 2H), 6.80 (d, J = 8.5, 1H), 6.45 (d, J = 2.5 Hz, 1H), 6.42 (dd, J = 8.5, 2.6 Hz, 1H), 4.29 — 4.18
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(t, J = 6.8, 1H), 3.04 (dd, J = 15.8, 6.0 Hz, 1H), 2.98 — 2.93 (m, 7H). 13C NMR (101 MHz, CDCl5)
51684, 152.7, 151.1, 141.5, 129.1, 128.7, 127.6, 127.4, 112.8, 108.7, 100.5, 40.5, 40.0, 37.8. IR
(KBr) v 3028, 2917, 2849, 1765, 1633, 1133, 803, 703. HRMS (ESI) calcd for Ci7His0:N
(IM+H]") 268.1338 found 268.1339.

3ab Q
(149, experiment #)

(R)-7-(dimethylamino)-4-(p-tolyl)chroman-2-one

43 mg, 77% yield. White solid, m.p. 83-84 <. R = 0.4 (petroleum ether/ethyl acetate 4:1). [a]5> =
-3.1 (¢ = 0.1 in CHCIs), 93:7 er, determined by HPLC analysis [Daicel CHIRALPAK IA column,
n-hexane/i-PrOH = 90/10, 1.0 mL/min, A = 254 nm, t (minor) = 13.5 min, t (major) = 9.4 min]; *H
NMR (400 MHz, CDCl3) 6 7.14 (d, J = 7.9 Hz, 2H), 7.05 (d, J = 8.1 Hz, 2H), 6.81 (d, J = 8.4 Hz,
1H), 6.50 — 6.41 (m, 2H), 4.22 (t, J = 6.8 Hz, 1H), 3.03 (dd, J = 15.7, 6.0 Hz, 1H), 2.97 — 2.92 (m,
7H), 2.33 (s, 3H). *C NMR (101 MHz, CDCls) & 168.5, 152.7, 151.1, 138.5, 137.1, 129.7, 128.7,
127.5, 113.2, 108.7, 100.6, 40.5, 39.7, 37.9, 21.1. IR (KBr) v 2917, 2851, 2815, 1755, 1130, 823,
797. HRMS (ESI) calcd for C18H2002N ([M+H]+) 282.1494 found 282.1492.

Br (138, experiment #)

(R)-4-(4-bromophenyl)-7-(dimethylamino)chroman-2-one

56 mg, 82% yield. White solid, m.p. 86-87 <C. R = 0.4 (petroleum ether/ethyl acetate 4:1). [o]> =
-14.2 (c = 0.1 in CHCIs), 93:7 er, determined by HPLC analysis [Daicel CHIRALPAK IC column,
n-hexane/i-PrOH = 90/10, 1.0 mL/min, A = 254 nm, t (minor) = 33.3 min, t (major) = 31.6 min];
'H NMR (400 MHz, CDCls) 6 7.44 (d, J = 8.4 Hz, 2H), 7.03 (d, J = 8.4 Hz, 2H), 6.79 (d, J = 8.2
Hz, 1H), 6.45 — 6.42 (m, 2H), 4.21 (t, J = 6.7 Hz, 1H), 3.03 (dd, J = 15.7, 6.0 Hz, 1H), 2.95 - 2.88
(m, 7H). 3C NMR (101 MHz, CDCls) § 167.9, 152.7, 151.3, 140.7, 132.2, 129.4, 128.6, 121.3,
112.1, 108.8, 100.6, 40.5, 39.6, 37.7. IR (KBr) v 2922, 2852, 2806, 1749, 1630, 1113, 826, 809.
HRMS (ESI) calcd for C17H170,NBr ([M+H]*) 346.0443 found 346.0449.

3ad

¢l (140, experiment #)
(R)-4-(4-chlorophenyl)-7-(dimethylamino)chroman-2-one
54 mg, 87% yield. White solid, m.p. 92-93 <C. R¢ = 0.3 (petroleum ether/ethyl acetate 4:1). [a]s =
-31.1 (c =0.1 in CHCls), 93:7 er, determined by HPLC analysis [Daicel CHIRALPAK IA column,
n-hexane/i-PrOH = 90/10, 1.0 mL/min, A = 254 nm, t (minor) = 31.1 min, t (major) = 29.3 min];
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IH NMR (400 MHz, CDCls) & 7.29 (d, J = 8.4 Hz, 2H), 7.08 (d, J = 8.4 Hz, 2H), 6.79 (d, J = 8.1
Hz, 1H), 6.45 — 6.42 (m, 2H), 4.23 (t, J = 6.6 Hz, 1H), 3.03 (dd, J = 15.7, 6.0 Hz, 1H), 2.95 — 2.89
(m, 7H). ¥C NMR (101 MHz, CDCls) & 168.0, 152.6, 151.2, 140.1, 133.2, 129.2, 129.0, 128.6,
112.1, 108.7, 100.5, 40.5, 39.5, 37.7. IR (KBr) v 2986, 2916, 2814, 1766, 1628, 1132, 838, 805.
HRMS (ESI) calcd for C17H170:NCI ([M+H]*) 302.0948 found 302.0951.

F (141, experiment #)

(R)-7-(dimethylamino)-4-(4-fluorophenyl)chroman-2-one

49 mg, 86% yield. White solid, m.p. 88-89 <T. R = 0.4 (petroleum ether/ethyl acetate 4:1). [a]5> =
-20.1 (c = 0.1 in CHCIs), 87:13 er, determined by HPLC analysis [Daicel CHIRALPAK IC
column, n-hexane/i-PrOH = 90/10, 1.0 mL/min, A = 254 nm, t (minor) = 31.3 min, t (major) =
29.2 min]; *H NMR (400 MHz, CDCls) 8 7.12 (dd, J = 8.6, 5.4 Hz, 2H), 7.01 (t, J = 8.5 Hz, 2H),
6.80 (d, J = 8.2 Hz, 1H), 6.45 — 6.42 (m, 2H), 4.24 (t, J = 6.6 Hz, 1H), 3.04 (dd, J = 15.7, 6.0 Hz,
1H), 2..95 — 2.91 (m, 7H). *3C NMR (101 MHz, CDCls) § 168.1, 162.1 (d, C-F, Jc.r = 245.9 Hz),
152.6, 151.2, 137.3 (d, C-F, Jcr = 3.9 Hz), 129.2 (d, C-F, Jcr = 8.1 Hz), 128.6, 115.9 (d, C-F,
Jcr = 21.5 Hz), 112.5, 108.8, 100.5, 40.5, 39.4, 38.0. %F NMR (376 MHz, CDCls) § -115.2. IR
(KBr) v 2924, 2848, 2799, 1752, 1629, 1133, 837, 803. HRMS (ESI) calcd for Ci7H170:NF
([M+H]*) 286.1243 found 286.1249.

3af

CN (165, experiment #)

(R)-4-(7-(dimethylamino)-2-oxochroman-4-yl)benzonitrile

43 mg, 74% yield. White solid, m.p. 87-88 <. Rs= 0.2 (petroleum ether/ethyl acetate 4:1). [a]5> =
-38.0 (c = 0.1 in CHCIs), 88:12 er, determined by HPLC analysis [Daicel CHIRALPAK IA
column, n-hexane/i-PrOH = 90/10, 1.0 mL/min, A = 254 nm, t (minor) = 33.8 min, t (major) =
31.0 min]; *H NMR (400 MHz, CDCls) 8 7.62 — 7.60 (m, 2H), 7.27 — 7.25 (m, 2H), 6.79 (d, J =
9.5 Hz, 1H), 6.45 — 6.43 (m, 2H), 4.31 (t, J = 6.3 Hz, 1H), 3.08 (dd, J = 15.8, 6.2 Hz, 1H), 2.98 —
2.92 (m, 7H). *C NMR (101 MHz, CDCls) & 167.4, 152.7, 151.5, 147.2, 132.9, 128.6, 128.4,
118.7, 111.4, 110.8, 108.9, 100.6, 40.4, 40.2, 37.4. IR (KBr) v 2921, 2851, 2226, 1765, 1628,
1108, 831, 800. HRMS (ESI) calcd for C1gH1702N2 ([M+H]*) 293.1290 found 293.1287.

3ag

OMe (139, experiment #)
(R)-7-(dimethylamino)-4-(4-methoxyphenyl)chroman-2-one
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49 mg, 82% yield. White solid, m.p. 92-93 <. R = 0.4 (petroleum ether/ethyl acetate 4:1). [a]5 =
-20.8 (c = 0.1 in CHCIs), 86:14 er, determined by HPLC analysis [Daicel CHIRALPAK IA
column, n-hexane/i-PrOH = 80/20, 1.0 mL/min, A = 254 nm, t (minor) = 11.4 min, t (major) = 9.1
min]; *H NMR (400 MHz, CDCls) 8 7.09 — 7.05 (m, 2H), 6.88 — 6.84 (m, 2H), 6.80 (d, J = 8.4 Hz,
1H), 6.46 — 6.41 (m, 2H), 4.21 (dd, J = 7.8, 5.8 Hz, 1H), 3.79 (s, 3H), 3.02 (dd, J = 15.7, 5.9 Hz,
1H), 2.96 — 2.90 (m, 7H). *C NMR (101 MHz, CDCls) & 168.5, 158.9, 152.6, 151.1, 133.5,
128.69, 128.67, 114.4, 113.3, 108.7, 100.6, 55.4, 40.6, 39.3, 38.1. IR (KBr) v 2918, 2841, 2808,
1748, 1633, 1123, 824, 801. HRMS (ESI) calcd for CisH2003N ([M+H]*) 298.1443 found
298.1444.

3ah

O™~ (171, experiment #)
(R)-4-(4-butoxyphenyl)-7-(dimethylamino)chroman-2-one
61 mg, 90% vyield. Colorless oil. Rf = 0.4 (petroleum ether/ethyl acetate 4:1). [a]> =-40.7 (¢=0.1
in CHCI3), 81:19 er, determined by HPLC analysis [Daicel CHIRALPAK IA column,
n-hexane/i-PrOH = 90/10, 1.0 mL/min, A = 254 nm, t (minor) = 14.9 min, t (major) = 10.7 min];
'H NMR (400 MHz, CDCl3) & 7.07 — 7.04 (m, 2H), 6.87 — 6.83 (m, 2H), 6.80 (d, J = 8.4 Hz, 1H),
6.45 (d, J = 2.5 Hz, 1H), 6.43 (dd, J = 8.4, 2.6 Hz, 1H), 4.19 (t, J=6.8 Hz , 1H), 3.94 (t, J=6.5
Hz, 2H), 3.01 (dd, J = 15.7, 5.9 Hz, 1H), 2.95 (s, 7H), 1.79 — 1.72 (m, 2H), 1.53 — 1.44 (m, 2H),
0.97 (t, J = 7.4 Hz, 3H). 3C NMR (101 MHz, CDCls) § 168.5, 158.5, 152.6, 151.1, 133.2, 128.7,
128.6, 115.0, 113.4, 108.7, 100.6, 67.8, 40.5, 39.3, 38.0, 31.4, 19.3, 14.0. IR (KBr) v 2957, 2929,
2871, 1766, 1109, 831, 801. HRMS (ESI) calcd for CyHxOsN([M+H]*) 340.1913 found
340.1909.
geos

3ai
©\ (150, experiment #)

(R)-7-(dimethylamino)-4-(m-tolyl)chroman-2-one

40 mg, 71% yield. White solid, m.p. 93-94 <. R¢= 0.4 (petroleum ether/ethyl acetate 4:1). [a]5> =
-18.0 (c = 0.1 in CHCls), 94:6 er, determined by HPLC analysis [Daicel CHIRALPAK IA column,
n-hexane/i-PrOH = 90/10, 1.0 mL/min, A = 254 nm, t (minor) = 9.4 min, t (major) = 8.3 min]; *H
NMR (400 MHz, CDCls) 6 7.22 (t, J = 7.5 Hz, 1H), 7.08 (d, J = 7.5 Hz, 1H), 6.95 (d, J = 8.9 Hz,
2H), 6.81 (d, J = 8.4 Hz, 1H), 6.47 (d, J = 2.5 Hz, 1H), 6.44 (dd, J = 8.4, 2.6 Hz, 1H), 4.21 (t, J =
6.8 Hz, 1H), 3.04 (dd, J = 15.7, 6.0 Hz, 1H), 2.99 — 2.92 (m, 7H), 2.33 (s, 3H).*C NMR (101
MHz, CDCls) 5 168.4, 152.7, 151.1, 141.5, 138.7, 129.0, 128.7, 128.3, 128.2, 124.7, 113.0, 108.7,
100.6, 40.5, 40.0, 37.8, 21.6. IR (KBr) v 2978, 2902, 2808, 1757, 1634, 1131, 800, 788. HRMS
(ESI) calcd for C1gH2002N ([M+H]*) 282.1494 found 282.1488.
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CN (163, experiment #)
(R)-3-(7-(dimethylamino)-2-oxochroman-4-yl)benzonitrile

47 mg, 81% yield. White solid, m.p. 49-50 <T. R = 0.2 (petroleum ether/ethyl acetate 4:1). [a]5 =
-14.6 (c = 0.1 in CHCIs), 85:15 er, determined by HPLC analysis [Daicel CHIRALPAK IA
column, n-hexane/i-PrOH = 90/10, 1.0 mL/min, A = 254 nm, t (minor) = 22.8 min, t (major) =
24.0 min]; *H NMR (400 MHz, CDCls) § 7.55 (m, 1H), 7.45 — 7.39 (m, 3H), 6.81 — 6.78 (m, 1H),
6.45 (m, 2H), 4.30 (t, J = 6.2 Hz, 1H), 3.07 (dd, J = 15.8, 6.1 Hz, 1H), 2.96 — 2.91 (m,7H). 3C
NMR (101 MHz, CDCls) 8 167.4, 152.7, 151.5, 143.4, 132.1, 131.19, 131.16, 129.9, 128.6, 118.6,
113.1, 110.7, 108.9, 100.6, 40.4, 39.7, 37.6. IR (KBr) v 2922, 2852, 2228, 1760, 1627, 1109, 800,
690. HRMS (ESI) calcd for C1gH1702N2 ([M+H]*) 293.1290 found 293.1288.

: 'F (168, experiment #)

(R)-7-(dimethylamino)-4-(3-fluorophenyl)chroman-2-one

38 mg, 67% yield. White solid, m.p. 65-66 <C. R¢ = 0.4 (petroleum ether/ethyl acetate 4:1). [o]> =
-31.2 (¢ = 0.1 in CHCls), 91:9 er, determined by HPLC analysis [Daicel CHIRALPAK IA column,
n-hexane/i-PrOH = 90/10, 1.0 mL/min, A = 254 nm, t (minor) = 10.8 min, t (major) = 10.0 min];
'H NMR (400 MHz, CDCls) § 7.26 — 7.20 (m, 1H), 6.92 — 6.87 (m, 2H), 6.80 — 6.76 (m, 2H),
6.40 — 6.37 (m, 2H), 4.19 (t, J = 6.5 Hz, 1H), 3.00 (dd, J = 15.8, 6.0 Hz, 1H), 2.92 — 2.86 (m, 7H).
13C NMR (101 MHz, CDCls) 6 167.9, 163.3 (d, C-F, Jc.r = 246.9 Hz), 152.7, 151.3, 144.3 (d, C-F,
Jcr = 6.7 Hz), 130.7 (d, C-F, Jc.r =8.5 Hz), 128.7, 123.3 (d, C-F, Jc.r = 2.9 Hz), 114.7 (q C-F,
Jcr = 21.0 Hz), 114.4 (q, C-F, Jc.r = 20.3 Hz), 111.9, 108.9, 100.6, 40.5, 39.9 (d, C-F, Jc.r = 1.5
Hz), 37.7. °F NMR (376 MHz, CDCls) 6 -112.13. IR (KBr) v 2921, 2851, 2805, 1758, 1615,
1118, 817, 798. HRMS (ESI) calcd for C17H1702NF([M+H]*) 286.1243 found 286.1242.

c1(151, experiment #)
(R)-4-(3-chlorophenyl)-7-(dimethylamino)chroman-2-one

44 mg, 73% yield. White solid, m.p. 83-84 <C. Rs= 0.5 (petroleum ether/ethyl acetate 4:1). [a]d =
-16.4 (c = 0.1 in CHCIs), 90:10 er, determined by HPLC analysis [Daicel CHIRALPAK IA
column, n-hexane/i-PrOH = 90/10, 1.0 mL/min, A = 254 nm, t (minor) = 10.6 min, t (major) = 9.9
min]; *H NMR (400 MHz, CDCl3) § 7.25 — 7.20 (m, 2H), 7.12 (d, J = 1.9 Hz, 1H), 7.04 — 6.91 (m,
1H), 6.79 (d, J = 7.8 Hz, 1H), 6.43 — 6.41 (m, 2H), 4.21 (t, J = 6.6 Hz, 1H), 3.03 (dd, J = 15.8, 6.0
Hz, 1H), 2.95 — 2.90 (m, 7H). 3C NMR (101 MHz, CDCls) § 167.9, 152.7, 151.3, 143.7, 134.9,
130.4, 128.7, 127.9, 127.7, 125.8, 111.8, 108.8, 100.6, 40.5, 39.9, 37.7. IR (KBr) v 2993, 2923,
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2804, 1756, 1628, 1132, 807, 798. HRMS (ESI) calcd for Ci17H170.NCI ([M+H]*) 302.0948
found 302.0947.

3am @\
Br (157, experiment #)

(R)-4-(3-bromophenyl)-7-(dimethylamino)chroman-2-one

56 mg, 81% yield. White solid, m.p. 87-88 <C. Rt = 0.4 (petroleum ether/ethyl acetate 4:1). [o]> =
-25.3 (c = 0.1 in CHCIs), 89:11 er, determined by HPLC analysis [Daicel CHIRALPAK IA
column, n-hexane/i-PrOH = 90/10, 1.0 mL/min, A = 254 nm, t (minor) = 12.1 min, t (major) =
11.1 min]; *H NMR (400 MHz, CDCls) 6 7.36 (d, J = 6.8 Hz, 1H), 7.26 — 7.14 (m, 2H), 7.04 (d, J
= 6.5 Hz, 1H), 6.76 (d, J = 7.7 Hz, 1H), 6.41 (s, 2H), 4.18 (s, 1H), 3.02 — 2.92 (m, 8H). 3C NMR
(101 MHz, CDCls) 6 167.9, 152.7, 151.3, 144.0, 130.8, 130.7, 128.7, 126.3, 123.1, 111.8, 108.8,
100.6, 40.5, 39.8, 37.7. IR (KBr) v 2920, 2849, 2811, 1754, 1627, 1131, 871, 808. HRMS (ESI)
calcd for C17H1702NBr ([M+H]*) 346.0443 found 346.0448.

3an ©/OMC
(143, experiment #)

(R)-7-(dimethylamino)-4-(2-methoxyphenyl)chroman-2-one

48 mg, 80% yield. White solid, m.p. 111-112 <C. R¢ = 0.4 (petroleum ether/ethyl acetate 4:1). [o]>
= -33.6 (c = 0.1 in CHCIs), 89:11 er, determined by HPLC analysis [Daicel CHIRALPAK IC
column, n-hexane/i-PrOH = 90/10, 1.0 mL/min, A = 254 nm, t (minor) = 34.7 min, t (major) =
37.0 min]; *H NMR (400 MHz, CDCls) § 7.22 (m, 1H), 6.89 — 6.87 (m, 2H), 6.85 (d, J = 4.4 Hz,
2H), 6.47 — 6.44 (m, 2H), 4.59 (t, J = 5.8 Hz, 1H), 3.84 (s, 3H), 3.06 (dd, J = 16.0, 4.9 Hz, 1H),
3.00 — 2.96 (m, 7H). *C NMR (101 MHz, CDCls) § 168.8, 156.9, 153.1, 151.0, 130.0, 128.9,
128.5, 128.3, 120.9, 112.0, 110.6, 108.9, 100.5, 55.2, 40.6, 35.9, 34.7. IR (KBr) v 2917, 2836,
2801, 1765, 1624, 1130, 811, 765. HRMS (ESI) calcd for C1sH2003N ([M+H]*) 298.1443 found
298.1445.

3 CN
©/ (162, experiment #)

(R)-2-(7-(dimethylamino)-2-oxochroman-4-yl)benzonitrile

53 mg, 90% yield. White solid, m.p. 98-99 <C. R¢ = 0.2 (petroleum ether/ethyl acetate 4:1). [a]> =
-29.2 (c = 0.1 in CHCIg), 73:27 er, determined by HPLC analysis [Daicel CHIRALPAK IA
column, n-hexane/i-PrOH = 90/10, 1.0 mL/min, A = 254 nm, t (minor) = 17.7 min, t (major) =
15.5 min]; *H NMR (400 MHz, CDCls3) 8 7.70 (d, J = 7.2 Hz, 1H), 7.49 (t, J = 7.3 Hz, 1H), 7.36 (t,
J=7.5Hz 1H), 7.05 (d, J = 7.9 Hz, 1H), 6.89 (d, J = 8.4 Hz, 1H), 6.47 — 6.45 (m, 2H), 4.73 (1, J
= 5.7 Hz, 1H), 3.16 (dd, J = 16.0, 6.5 Hz, 1H), 3.03 (dd, J = 16.0, 5.0 Hz, 1H), 2.97 (s, 6H). °C
NMR (101 MHz, CDCls) 8 167.3, 153.0, 151.6, 145.8, 133.7, 133.6, 128.8, 128.03, 127.98, 117.7,
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111.9, 110.1, 109.1, 100.5, 40.5, 38.5, 37.1. IR (KBr) v 2917, 2851, 2810, 2221, 1744, 1628, 1156,
803, 765. HRMS (ESI) calcd for CisH170,N2 ([M+H]*) 293.1290 found 293.1293.

3ap ©/Br
(158, experiment #)

(S)-4-(2-bromophenyl)-7-(dimethylamino)chroman-2-one

40 mg, 58% yield. White solid, m.p. 116-117 <C. R¢ = 0.4 (petroleum ether/ethyl acetate 4:1). [a]>
= -43.6 (c = 0.1 in CHCIs), 84:16 er, determined by HPLC analysis [Daicel CHIRALPAK IA
column, n-hexane/i-PrOH = 90/10, 1.0 mL/min, A = 254 nm, t (minor) = 9.7 min, t (major) = 8.7
min]; *H NMR (400 MHz, CDCls) 6 7.60 (d, J = 7.8 Hz, 1H), 7.20 (t, J = 7.4 Hz, 1H), 7.11 (t, J =
7.1 Hz, 1H), 6.88 (t, J = 8.6 Hz, 2H), 6.47 (d, J = 10.9 Hz, 2H), 4.75 (t, J = 5.9 Hz, 1H), 3.03 (d, J
= 6.0 Hz, 2H), 2.97 (s, 6H). 1*C NMR (101 MHz, CDCls) § 167.9, 153.2, 151.4, 140.6, 133.4,
129.0, 128.9, 128.3, 124.2, 111.3, 109.0, 100.5, 40.5, 39.4, 36.4. IR (KBr) v 2921, 2850, 2804,
1770, 1625, 1132, 807, 763. HRMS (ESI) calcd for Ci7H1702NBr ([M+H]*) 346.0443 found
346.0445.

3aq ©/Cl
(152, experiment #)

(S)-4-(2-chlorophenyl)-7-(dimethylamino)chroman-2-one

56 mg, 93% yield. White solid, m.p. 110-111 <T. R¢= 0.5 (petroleum ether/ethyl acetate 4:1). [a]5
= -48.4 (c = 0.1 in CHCIs), 89:11 er, determined by HPLC analysis [Daicel CHIRALPAK IA
column, n-hexane/i-PrOH = 90/10, 1.0 mL/min, A = 254 nm, t (minor) = 9.2 min, t (major) = 8.2
min]; *H NMR (400 MHz, CDCl3) 6 7.41 (dd, J = 7.6, 1.7 Hz, 1H), 7.21 — 7.10 (m, 2H), 6.95 —
6.70 (m, 2H), 6.59 — 6.41 (m, 2H), 4.76 (t, J = 5.9 Hz, 1H), 3.04 (d, J = 6.1 Hz, 2H), 2.97 (s, 6H).
13C NMR (101 MHz, CDCls) & 168.0, 153.3, 151.4, 139.0, 133.6, 130.1, 128.9, 128.80, 128.75,
127.6, 111.2, 109.0, 100.5, 40.5, 36.9, 36.2. IR (KBr) v 2921, 2849, 2809, 1773, 1625, 1132, 808,
765. HRMS (ESI) calcd for C17H1702NCI ([M+H]*) 302.0948 found 302.0943.

Br
3ar ©:
OMe (144, experiment #)

(S)-4-(2-bromo-3-methoxyphenyl)-7-(dimethylamino)chroman-2-one

50 mg, 66% yield. White solid, m.p. 105-106 <T. R¢= 0.3 (petroleum ether/ethyl acetate 4:1). [a]5
= -21.1 (c = 0.1 in CHCls3), 92:8 er, determined by HPLC analysis [Daicel CHIRALPAK IC
column, n-hexane/i-PrOH = 90/10, 1.0 mL/min, A = 254 nm, t (minor) = 30.2 min, t (major) =
24.4 min]; *H NMR (400 MHz, CDCls) & 7.48 (d, J = 8.8 Hz, 1H), 6.87 (d, J = 8.0 Hz, 1H), 6.67
(dd, J = 8.8, 3.0 Hz, 1H), 6.54 — 6.38 (m, 3H), 4.68 (t, J = 6.0 Hz, 1H), 3.66 (s, 3H), 3.02 — 3.00
(m, 2H), 2.96 (s, 6H).*C NMR (101 MHz, CDCl3) § 167.9, 159.5, 153.1, 151.4, 141.6, 133.9,
128.9, 115.2, 114.4, 114.1, 111.0, 109.0, 100.5, 55.5, 40.5, 39.5, 36.3. IR (KBr) v 2919, 2841,
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2812, 1761, 1633, 1141, 808, 795. HRMS (ESI) calcd for C1sH1903Br ([M+H]*) 376.0548 found
376.0550.

3as CO
=/ (153, experiment #)

(S)-7-(dimethylamino)-4-(furan-2-yl)chroman-2-one

31 mg, 61% yield. White solid, m.p. 93-94 <C. R¢ = 0.5 (petroleum ether/ethyl acetate 4:1). [o]> =
-20.0 (c = 0.1 in CHCIs), 87:13 er, determined by HPLC analysis [Daicel CHIRALPAK IA
column, n-hexane/i-PrOH = 90/10, 1.0 mL/min, A = 254 nm, t (minor) = 11.9 min, t (major) = 9.4
min]; *H NMR (400 MHz, CDCls) & 7.34 (dd, J = 1.9, 0.8 Hz, 1H), 6.99 (d, J = 8.5 Hz, 1H), 6.46
(dd, J = 8.5, 2.6 Hz, 1H), 6.41 (d, J = 2.6 Hz, 1H), 6.27 (dd, J = 3.3, 1.9 Hz, 1H), 6.00 (d, J = 3.3
Hz, 1H), 4.29 (t, J = 5.8 Hz, 1H), 3.15 (dd, J = 15.9, 5.5 Hz, 1H), 2.97 — 2.94 (m, 7H). 1*C NMR
(101 MHz, CDCl3) 5 168.0, 154.2, 152.4, 151.4, 142.5, 128.5, 110.4, 110.4, 108.7, 106.6, 100.7,
40.5, 34.7, 34.1. IR (KBr) v 2921, 2359, 2341, 1750, 1635, 1134, 1119, 801, 748. HRMS (ESI)
calcd for C15H1603N ([M+H]*) 258.1130 found 258.1129.

3at. _~
QS (155, experiment #)

(S)-7-(dimethylamino)-4-(thiophen-2-yl)chroman-2-one

35 mg, 64% yield. White solid, m.p. 86-87 <C. R = 0.4 (petroleum ether/ethyl acetate 4:1). [o]> =
-25.1 (c = 0.1 in CHCIs), 88:12 er, determined by HPLC analysis [Daicel CHIRALPAK IA
column, n-hexane/i-PrOH = 90/10, 1.0 mL/min, A = 254 nm, t (minor) = 15.0 min, t (major) =
10.8 min]; *H NMR (400 MHz, CDCls) § 7.20 (dd, J = 5.1, 1.2 Hz, 1H), 6.99 (d, J = 8.5 Hz, 1H),
6.93 (dd, J=5.1, 3.5 Hz, 1H), 6.81 — 6.80 (m, 1H), 6.47 (dd, J = 8.4, 2.6 Hz, 1H), 6.43 (d,J =25
Hz, 1H), 4.51 (t, J = 6.0 Hz, 1H), 3.09 (d, J = 6.0 Hz, 2H), 2.96 (s, 6H).*C NMR (101 MHz,
CDCls) 8 167.8, 152.3, 151.4, 145.3, 128.5, 127.2, 125.0, 124.9, 112.6, 108.7, 100.6, 40.5, 38.3,
35.6. IR (KBr) v 3087, 2904, 2808, 1751, 1635, 1119, 824, 707. HRMS (ESI) calcd for
C15H1602NS ([M+H]*) 274.0902 found 274.0899.

Jaw - : (169, experiment #)

(S)-7-(dimethylamino)-4-methylchroman-2-one

26 mg, 64% yield. Colorless oil. Rs = 0.5 (petroleum ether/ethyl acetate 4:1). [a]y =-12.6 (c=0.1
in CHCI3), 90:10 er, determined by HPLC analysis [Daicel CHIRALPAK IA column,
n-hexane/i-PrOH = 99/1, 0.8 mL/min, A = 254 nm, t (minor) = 17.3 min, t (major) = 16.4 min];'H
NMR (400 MHz, CDCls) & 7. 7 — 7.05 (m, 1H), 6.48 (dd, J = 8.5, 2.6 Hz, 1H), 6.40 (d, J = 2.6 Hz,
1H), 3.13 — 3.04 (m, 1H), 2.93 (s, 6H), 2.80 (dd, J = 15.7, 5.4 Hz, 1H), 2.51 (dd, J = 15.7, 7.6 Hz,
1H), 1.30 — 1.28 (m, 3H). *C NMR (101 MHz, CDCl3) § 169.1, 152.2, 150.9, 126.8, 115.3, 108.7,
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100.9, 40.6, 37.6, 28.7, 20.3. IR (KBr) v 2958, 2922, 2805, 1769, 1629, 1121, 827, 799. HRMS

(ESI) calcd for C12H160,N([M+H]*) 206.1181 found 206.1180.
Et
|

Et/N\©/\OjO
3ba 2
@ (167, experiment #)

(R)-7-(diethylamino)-4-phenylchroman-2-one

44 mg, 74% vyield. Colorless oil. Rt = 0.6 (petroleum ether/ethyl acetate 4:1). [a]> =-29.3 (c=0.1
in CHCI3), 86:14 er, determined by HPLC analysis [Daicel CHIRALPAK 1A column,
n-hexane/i-PrOH = 90/10, 1.0 mL/min, A = 254 nm, t (minor) = 7.7 min, t (major) = 7.2 min]; *H
NMR (400 MHz, CDCls) 6 7.33 — 7.28 (m, 2H), 7.27 — 7.22 (m, 1H), 7.17 — 7.15 (m, 2H), 6.75 (d,
J =8.5Hz, 1H), 6.40 (d, J = 2.6 Hz, 1H), 6.36 (dd, J = 8.5, 2.6 Hz, 1H), 4.22 (t, J = 6.8 Hz, 1H),
3.32 (g, J = 7.1 Hz, 4H), 3.06 — 2.91 (m, 2H), 1.15 (t, J = 7.1 Hz, 6H). *C NMR (101 MHz,
CDCl3) 6 168.5, 153.0, 148.4, 141.7, 129.0, 128.9, 127.7, 127.4, 111.7, 108.0, 99.7, 44.6, 40.1,
37.9, 12.6. IR (KBr) v 3027, 2970, 2927, 1765, 1627, 1114, 801, 699. HRMS (ESI) calcd for

C1oH2:0:N ([M+H]*) 296.1651 found 296.1650.
Bn
|

BH/NWO
3ca -
@ (166, experiment #)

(R)-7-(dibenzylamino)-4-phenylchroman-2-one
36 mg, 43% yield. White solid, m.p. 51-52 <C. R = 0.5 (petroleum ether/ethyl acetate 4:1). [o]> =
-24.7 (c = 0.1 in CHCIs3), 90:10 er, determined by HPLC analysis [Daicel CHIRALPAK IA
column, n-hexane/i-PrOH = 90/10, 1.0 mL/min, A = 254 nm, t (minor) = 13.9 min, t (major) =
12.0 min]; *H NMR (400 MHz, CDCls) & 7.39 — 7.34 (m, 6H), 7.32 — 7.26 (m, 7H), 7.21 - 7.18
(m, 2H), 6.73 (d, J = 8.6 Hz, 1H), 6.52 (d, J = 2.6 Hz, 1H), 6.47 (dd, J = 8.5, 2.7 Hz, 1H), 4.69 (s,
4H), 4.26 — 4.23 (m, 1H), 3.02 (qd, J = 15.8, 7.0 Hz, 2H). *C NMR (101 MHz, CDCls) & 168.3,
152.7, 149.8, 141.3, 138.0, 129.1, 128.9, 128.8, 127.7, 127.5, 127.2, 126.6, 113.5, 108.8, 100.8,
54.6, 40.1, 37.6. IR (KBr) v 3026, 2918, 2849, 1763, 1626, 1116, 801, 695. HRMS (ESI) calcd
for Co9H260,N ([M+H]*) 420.1964 found 420.1963.

o 0._0

00

o .

ada (806, experiment #)

(R)-9-phenyl-8,9-dihydro-7H-[1,3]dioxolo[4,5-flchromen-7-one

29.1 mg, 54% yield. White solid, m.p. 81-82 <. R¢ = 0.4 (petroleum ether/ethyl acetate 4:1). [o]5
= -14.0 (c = 0.1 in CHCI3), 91:9 er, determined by HPLC analysis [Daicel CHIRALPAK IC
column, n-hexane/i-PrOH = 70/30, 1.0 mL/min, A = 277 nm, t (minor) = 13.9 min, t (major) =
15.2 min]; *H NMR (400 MHz, CDCls) & 7.37 — 7.33 (m, 2H), 7.31 — 7.29 (m, 1H), 7.14 (d, J =
7.2 Hz, 2H), 6.66 (s, 1H), 6.39 (s, 1H), 5.95 (d, J = 1.9 Hz, 2H), 4.22 (t, J = 6.7 Hz, 1H), 3.07 —
2.93 (m, 2H). 3C NMR (101 MHz, CDCls) 8 167.75, 147.67, 146.36, 144.57, 140.58, 129.30,
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127.85, 127.62, 118.07, 107.44, 101.86, 99.29, 40.79, 37.15. IR (KBr) v 3395, 2923, 2851, 1760,
1647, 1149, 802, 703. HRMS (ESI) calcd for C1sH1304 ([M+H]*) 269.0814 found 269.0804.

Ph., o

MeO

3ea  OMe (804, experiment #)

(S)-5,7-dimethoxy-4-phenylchroman-2-one?

22.3 mg, 39% yield. White solid, m.p. 117-118 <C. Rt = 0.5 (petroleum ether/ethyl acetate 4:1). [o]
2 =-21.0 (c = 0.1 in CHCIs), 82:18 er, determined by HPLC analysis [Daicel CHIRALPAK
OD-H column, n-hexane/i-PrOH = 90/10, 1.0 mL/min, A =254 nm, t (minor) = 10.4 min, t (major)
= 23.3 min]; *H NMR (400 MHz, CDCls) & 7.28 — 7.27 (m, 1H), 7.25 — 7.24 (m, 1H), 7.22 — 7.20
(m, 1H), 7.12 — 7.10 (m, 2H), 6.32 (dd, J = 21.0, 2.3 Hz, 2H), 4.55 (t, J = 4.4 Hz, 1H), 3.82 (s, 3H),
3.74 (s, 3H),3.01 (d, J = 4.5 Hz, 2H). 3C NMR (101 MHz, CDCls) 5 167.80, 160.81, 157.57,
153.25, 141.68, 128.97, 127.24, 126.88, 106.16, 95.25, 94.06, 55.94, 55.71, 37.22, 34.63. IR (KBr)
v 3031, 2923, 2851, 1773, 1623, 1130, 810, 706. HRMS (ESI) calcd for C17H1704 ([M+H]*)
285.1127 found 285.1131.

(805, experiment #)

(R)-1-phenyl-1,2-dihydro-3H-benzo[f]lchromen-3-one

44.8 mg, 82% yield. White solid, m.p. 115-116 <C. R¢ = 0.4 (petroleum ether/ethyl acetate 4:1). [a]
2 =-38.0 (c = 0.1 in CHCIs), 86:14 er, determined by HPLC analysis [Daicel CHIRALPAK IC
column, n-hexane/i-PrOH = 70/30, 1.0 mL/min, A = 277 nm, t (minor) = 10.3 min, t (major) = 9.2
min]; *H NMR (400 MHz, CDCls) 6 7.89 — 7.86 (m, 2H), 7.79 (d, J = 8.1 Hz, 1H), 7.50 — 7.42 (m,
2H), 7.35 (d, J = 8.9 Hz, 1H), 7.29 — 7.27 (m, 1H), 7.26 — 7.25 (m, 1H), 7.23 — 7.19 (m, 1H), 7.14
—7.12 (m, 2H), 4.95 (dd, J = 6.7, 2.3 Hz, 1H), 3.26 — 3.14 (m, 2H). 3C NMR (101 MHz, CDCls)
5 167.25, 149.91, 140.64, 131.21, 131.11, 130.05, 129.35, 128.87, 127.71, 127.58, 127.05, 125.38,
123.17, 117.71, 117.67, 37.76, 37.59. IR (KBr) v 3026, 2924, 2851, 1761, 1625, 1136, 814, 702.

HRMS (ESI) calcd for C1oH140:Na ([M+Na]*) 297.0891 found 297.0892.
OMe

O\"/\/ Ph

0]

OMe

4ga (802, experiment #)
2,5-dimethoxyphenyl cinnamate
15.4 mg, 48% yield. White solid, Rs = 0.4 (petroleum ether/ethyl acetate 4:1). *H NMR (400 MHz,
CDCl3) 6 7.89 (d, J = 16.0 Hz, 1H), 7.60 — 7.58 (m, 2H), 7.43 — 7.41 (m, 3H), 6.94 (d, J = 8.9 Hz,
1H), 6.78 — 6.73 (m, 2H), 6.67 (d, J = 16.0 Hz, 1H), 3.79 (d, J = 10.4 Hz, 6H). 3C NMR (101
MHz, CDCls) 6 165.02, 153.90, 146.80, 145.61, 140.41, 134.37, 130.78, 129.10, 128.45, 117.05,
113.57,111.62, 109.66, 56.73, 55.94.
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OMe

(@) Ph
jon e
MeO ©

4ha (803, experiment #)
2,4-dimethoxyphenyl cinnamate
50.0 mg, 88% yield. White solid, m.p. Rs = 0.3 (petroleum ether/ethyl acetate 4:1). *H NMR (400
MHz, Chloroform-d) & 7.88 (d, J = 16.0 Hz, 1H), 7.60 — 7.58 (m, 2H), 7.42 — 7.41 (m, 3H), 7.03
(d, J=8.7 Hz, 1H), 6.67 (d, J = 16.0 Hz, 1H), 6.58 (d, J = 2.6 Hz, 1H), 6.48 (dd, J = 8.7, 2.7 Hz,
1H), 3.82 (d, J = 2.3 Hz, 6H). *C NMR (101 MHz, CDCls) § 165.50, 158.51, 151.97, 146.48, 134.39,
133.66, 130.66, 129.04, 128.38, 122.99, 117.19, 104.02, 100.34, 55.98, 55.71.

O\n/\/Ph

O
OMe 4ia (808, experiment #)

3-methoxyphenyl cinnamate

21.5 mg, 42% yield. White solid, R¢ = 0.6 (petroleum ether/ethyl acetate 4:1). *H NMR (400 MHz,
CDCl3) 6 7.88 (d, J = 16.1 Hz, 1H), 7.61 — 7.58 (m, 2H), 7.44 — 7.42 (m, 3H), 7.31 (t, J = 8.2 Hz,
1H), 6.82 — 6.79 (m, 2H), 6.74 (t, J = 2.3 Hz, 1H), 6.63 (d, J = 16.0 Hz, 1H), 3.82 (s, 3H). *C
NMR (101 MHz, CDClz) & 187.16, 165.43, 160.67, 151.93, 149.15, 146.75, 134.33, 131.70,
131.08, 130.85, 129.96, 129.14, 128.90, 128.44, 117.44, 113.99, 111.87, 107.77, 55.57.

3. Product Transformation

/N\©;OJ¢O OH
|
; (CH3),NH (2.0 M) \N/CL:/\"/N\
@ THF, 1t, N,, 12 h | Ph O

5 99%,91:9 er
3aa 90:10 er

To a 10 mL Schlenk tube, (CHs)2NH (2.0 M, 10.0 equiv.) was added to a mixture of 3aa (0.2
mmol) in THF (4.0 mL) under a nitrogen atmosphere. Afte the reaction mixture was stirred at
room temperature for 12 h, the reaction was complete (monitored by TLC), the mixture was
concentrated to dryness. The residue was purified by flash column chromatography to afford the
desired product 5 (petroleum ether : ethyl acetate = 6 : 1).

OH
| = O
5 (174, experiment #)
(R)-3-(5-(dimethylamino)-2-hydroxyphenyl)-N,N-dimethyl-3-phenylpropanamide
62 mg, 99% yield. White solid, m.p. 151-152 <C. Rs= 0.1 (petroleum ether/ethyl acetate 2:1). [a]>
= -38.0 (c = 0.1 in CHCIg), 91:9 er, determined by HPLC analysis [Daicel CHIRALPAK IA
column, n-hexane/i-PrOH = 90/10, 1.0 mL/min, A = 254 nm, t (minor) = 30.2 min, t (major) =
27.1 min]; *H NMR (400 MHz, CDCls) 6 7.30 — 7.29 (m,, 4H), 7.21 — 7.17 (m, 1H), 6.68 (d, J =
S12



8.6 Hz, 1H), 6.36 (d, J = 2.7 Hz, 1H),6.18 (dd, J = 8.6, 2.7 Hz, 1H), 4.89 (dd, J = 8.1, 5.3 Hz, 1H),
3.12 —3.10 (m, 2H), 3.01 (s, 3H), 2.94 (s, 3H), 2.86 (s, 6H). °C NMR (101 MHz, CDCl3) & 173.1,
155.3, 150.4, 145.1, 129.4, 128.5, 128.1, 126.2, 120.8, 105.8, 102.3, 40.6, 40.1, 37.7, 37.3, 36.1.

4. X-Ray Crystal Structure of Enantiopure 3ac

The crystal of 3ac (CCDC 2342120) suitable for X-ray analysis was prepared by slow
evaporation of the solvent of the solution of 3ac in n-hexane/acetone at room temperature (Figure
S1).

Figure S1. X-ray crystal structure of 3ac

Table S1. Crystal data and structure refinement for 3ac

Identification code MX10532
Empirical formula C17H16BrNO2
Formula weight 346.22
Temperature/K 170.00(10)
Crystal system orthorhombic
Space group P21212;

alA 5.7063(4)
b/A 7.9223(4)
c/A 32.7085(16)
a/° 90

/e 90

v/° 90
Volume/A3 1478.65(15)
Z 4

Pealcg/cm’ 1.555

wmm-? 2.784

F(000) 704.0

Crystal size/mm?
Radiation

0.28 x0.04 x<0.03

Mo Ko (A = 0.71073)

20 range for data collection/° 4.982 to 61.38
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Index ranges -7<h<8,-11<k<10,-44<1<43
Reflections collected 16468

Independent reflections 4006 [Rint = 0.0444, Rsigma = 0.0457]
Data/restraints/parameters ~ 4006/0/192

Goodness-of-fit on F? 1.040

Final R indexes [[>=20 (I)] R1=0.0406, wR2 = 0.0789

Final R indexes [all data] R1 = 0.0540, wR, = 0.0825

Largest diff. peak/hole / e A3 0.97/-0.55

Flack parameter -0.004(6)
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TDO 1
1 100.6228293 MHz
NOC1 13c
Pl 10.15 us
PLW1 76.00000000 W
CHANNEL f2
2 400.1316005
Nocz 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.23184000 W
PLW13 0.14838000 W
ng parameters
32768
SF 100.6127604 MHz
WOW EM
S8B 0
LB 1.00 He
GB 0
PC 1l.40
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

S16



7.452
7.431
7.039
7.018
6.798
6.777

"4

6.445
6.424
6.417

4,228
4.212

4.195
3.056

S17

_N 0
3ac
Br
R
T T T T T T T T T 1
10 9 8 7 6 5 4 3 2 ppm
B[z/sh CEE
== - -l
g SJE-B33HEREY e
N O rocdodr-oogo T O Q
© HWLITOHONNAN™OCO (=2
(YA 222 /7
_N (0] O
3ac
Br
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

Current Data Parameters

NAM gyy-8q
EXPNO 31
PROCHO 1

F2 - Acquisition Parameters
€ 20220613
15.41
spect
5 mm PABBO BB/
zq30
655386
cpCls
3

2
8012.820
0.122266

4.08%4485
58.51
. 400
0 usec
302.% K
1.00000000 sec

aec

[3

= CHANNEL f1
400,13 MH
63 usec

16.00000000 W

F2 Processing parameters
sI 655386

SF 400.1300101 MHz
WDW EM
SS5B [¢]

LB 0.30 Hz
GB 4]

BC 1.00

Current Data Parameters
NAME gy
EXPNG
PROCNO

F2 - Acquisition Parame

Date, 20220613
Time .42
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 32
Ds 4
SWH
FIDRES
AQ
RG 1
W 20.800 usec
DE 6,50 usec
TE 303.0 K
D1 2.00000000 sec
D11 0.0 0 sec
TDO
CHANNEL f1
100.622 MHz
10.15 usec

76.00000000 W

CHANNEL f2

400.1316
nNoc2
CPDPRG[2 waltzl6
80.00 usec

PLW2 16.00000000 W
PLW1Z2 0.23184000 W
PLW13 0.14838000 W




Current Data Parameters

NAM GYY
EXPNO 22
FROCHD 1

F2 - Acquisition Parameters
Date_

20220601

14.30

spect

5 mm PABBO BB/
zg30

655386

cpCls

[3

2
8012.820 H
0.122266 Hz

4.08%4465 sec
31.77
52,400 usec

4

283.0 K
1.00000000
1

w
0
0

= CHANNEL f1
400.13

1
1H

.63 usec
16.00000000 W

MH

F2 Processing parameters

sI 5536

SF 400.1300089% MHz
WDW EM
SS5B [¢]

LB 0.30 Hz
GB 4]

BC 1.00

Current Data Parameters

MAME GYY
EXPNO 23
PROCNO 1

F2 - Acquisition Paramsters
Date, 20220601
Time 14.32
INSTRUM spect
PROBHD 5 mm PARBO BB/
PULPROG zgpg30

D 65536
SOLVENT CDC13

NS 24

Ds 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
RO 1.3631488

RG 213.76

DW 20,800 usec
DE usec
TE K
D1 sec
D11 sec
TDO

== CHANNEL f1
o1 100.622

10.15 usec
76.00000000 W

== CHANNEL f2

400.1316005 MHz
nNoc2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW1Z2 0.23184000 W
PLW13 0.14838000 W
F2 - sing parameters
51 32 8
SF 8 MHz
WOW EM
S8B 0
LB 1,00 Hz
GB s
PC 1.40

/N O (o)
3ad
Cl
—
T T T T T T T 1
10 9 8 7 6 5 2
T18/5/3 &=
ailell—lai -~
© NODD®ONNBT D
Q eNSermTmalnend ero
M NSO NG S TN
© LLITHANNT=O S caN
N NN T N2
/N (6] (0]
3ad
Cl
T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

S18



7.133
7.119

7112
7.098
7.029
7.007

6.986
6.807

6.787
6.451

6.430

s o I~
N © T
T ANN
© <f F

3. 062

3.048
3.023
3.008
2.953

2.935

2.913

2.895

R SNVZZ AR NS

S19

_N (¢} (0]
3ae
F
JJ_L)L A P
) T T T T T T T
10 9 8 7 6 5 3 2
2(8lgl S
Nl - -~
OMNMOMTNOOOD T QAN T™™©<
TIRONNNNTOCS QDR @@
GOoN=hhOOOOWANGS ]
DOOoOLWLOHNONNAN"T™"T™ OO (=2
SN NN 2 N
_N (0] (0]
3ae
F
T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

Current Data

NAM
EXPNO
FROCHD

Parameters

F2 - Acquisition Parameters

F2 Processing

= CHANNEL f1

202208608

15.386

spect

5 mm PABBO BB/
zq30

655386

cpCls

10

2
8012.820 H
0.122266 Hz

4.08%4465 sec
31.77

400 usec

.50 usec
295.4

1.00000000

4

6.

=

w
0
0

400.13

1H
.63 usec

16. OUOUOOOU W

parameters
655386

1300029 MHz
EM

400.

[¢]

0.30 Hz
4]

1.00

Current Data Parameters

MAME
EXPNC
PROCNO

F2 - Acquisition Parame

Date,
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

Ds

SWH

nNoc2

CPDPRG[2

GYY
27

20220608
.38
spect

5 mm PABBO BB/
zgpg30

65536

cDel3

54

4

24038.461
0.366798 E

CHRNNEL f1
100.622

10.15
76.00000000 W
CHANNEL f2
400.1316005 MHz

80.00 usec
16.00000000 W
0.23184000
0.14838000 W

=




-115.24

o] (= (=3
2|3 |a|a S
il ol -

S20

_N (0] (0]
3ae
F
T T T T T T T T T
-20 -40 -60 -80 -100 -120 -140 -160 -180 ppm
DN DONONDOANND T COW OCWMrIN = OO
%588%5&&82232%{35%;8533838{
N
_N (0] (0]
3af
CN
U_A_J k il i i
T T T T T T T T T T T 1
10 9 8 7 6 5 1 0 ppm

Current Data Parameters

NAME GYY
EXENC 28
ERCOCNO 1

F2 - Acquisitieon Parameters
Date, 20220608

Time 15.43
INSTRUM spect
FROBHD 5 mm PABBO BB/
PULPROG zgfhiggn.2

D 131072
SOLVENT cDel3

NS 7

Ds 4

SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340032 sec
RG 213.786

oW 5.600 usec
DE 6.50 usec
TE 285.6 K

Dl 1.00000000 sec
Dil 0.03000000 sec
D0 1

CHANNEL f1

SFO1 76.4607164 MHz
NUCL 191

Pl 17,50 usec
PLW1 9.00000000 W

= CHANNEL f2 =

SFO2 400.1316005 MHz
NUCz 1H
CPDPRG[2 waltzl6
BCEDZ 80.00 usec
ELW2 16.00000000 W
PLW12 0.23184000 W
FLW13 0.14838000 W
F2 - Processing parameters
ST 65536

SF 376.4983662 MHz
WDW EM
SSB 0

LB 0.30 Hz
GB 0

EC 1.00

Current Data Parameters

NAME GYY
EXPNO 137
PROCNO 1

F2 - Acguisition Parameters
Date_ 20 802
Time 17.18
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 65536
SOLVENT CDCL3

NS 4

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4. 0?9-‘-46: sec
RG

DW usec
DE usec
TE K
Dl 1. 00000000 sec
D11 0 sec

DO 1

CHANNEL f1 =
400.1324710 MHz
1H
5.63 usec
16.00000000 W

CHANNEL f2
SFOZ 400,13247
NUC2
CPDPRG[2
PCED2 0
PLWZ ]
PLW12 [
PLW13 Q

EEELC

F2 - Processing parameters
SI 65536
SF 400,1300099 MHz
WDW =M

LB 0.30 Hz

PC 1.00



S21

T RIN8838IR&88 Toy
N OO0 dro®og R
© LLITONN"™™=00 (==
- rrrrrFrrrFrCEE-T— T T O
_N 0._0
3af
CN
Il N e
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
DA TTOMNOOT NSO r"rrhrrrdt o TAHLS OO GTONNDNMN®
885 ECCnnEEs30NedI TS IITRICSEaa0nR
MAMMMMOOOOORLOLLOLOOOOOTTTTONOOMANANNNNN
_N 0._0
3ag
OMe
| uJi TR |
T T T T T T T T T T l
10 9 8 7 6 5 4 3 2 1 0 ppm
8335 ELS
oillal- el [l

Current Data Parameters

MAME GYY
EXPNC 128
PROCNO 1

F2 - Acquisition Paramsters

Date, 20220731

Time 2.54

INSTRUM spect

PROBHD 5 mm PARBO BB/

PULPROG zgpg30

™ 55536

SOLVENT CDC13

NS 1024

Ds 4

SWH 24038.461 Hz

FIDRES Hz

AQ sec

RG

DW

DE

TE

D1

D11

TDO 1

— CHANNEL f1
100.622 MHz
13cC
10.15 usec

76.00000000 W

== CHANNEL f2 =
400.1316005 MHz

nNoc2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW1Z2 0.23184000 W
PLW13 0.14838000 W
F2 - Processing parameters
51
SF
WOW
S8B 0
LB 1,00 Hz
GB 0
PC 1.40

Current Data

NA
EXPNO 24
FROCHD 1

F2 - Acquisition Parameters
e 202206086
14.56
spect
5 mm PABBO BB/
zg30
655386
cpCls
[

2
8012.820 Hz
0.122266 Hz

4.0824465 sec
84.43
62,400
6.50

usec

usec
293.8 K

1.00000000 sec

1

= CHANNEL f1
400.1324710

1H

9.63
16.00000000

usec
W

Processing parameters
5536
400.13000%8 MHz

EM

[¢]

0




T DN DO NT D
0 Qerm STOQ@IONGY a4 ~row
0 doir GOOTODS g m0e Current Data Parameters
© VLW HAN==0O 8 g9 WAME &Yy
- rrr FrrrErE~ TOO feisiess o
AN ANV N NS :
F2 - Acquisiticen Paramesters
te 20220606
| ime 15.00
INSTRUM spect
/N O O PROBHD 5 mm PARBO BB/
PULPROG 2gpa30
65536
CDC13
64
z 4
- 24038.461 Hz
0.366798
3ag :
OMe
!
HANNEL f1 =
100.6228
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLWZ 16.00000000 W
PLW1Z 0.23184000 W
PLW13 0.14838000 W
F2 - Processing parameters
32768
100.6127586 MHz
EM
0
1,00 Hz
o
1.40
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
I I R N =R R - R I = R R A R R
eI eI oRe I oo daNgeT R RO R eOE D chrrent Data © I
COMRVABRAMNTIIIIINT-OANANOCCCANNANNNTITIO N cuzrent Data Parameters
KOs dBvoddosTTTlanddondddlrrrr-r--co g HAME Gry

I e N R e SRoco “1

F2 - Acguisition Parameters
| Date_ 20220927
Time 10.03
N (0] (0] INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 0
TD
SOLVENT
NS
DS

E
3ah FIDRES

AQ
RG
DW

CHANNEL f1

SFO1 400.1324710
NUC1 1H

el 5.63 usec
PLW1 16.00000000 W

CHANNEL f2

400.13247
NUC2 of
CPDPRG[2
PCED2 0 usec

PLWZ 0w

400.1300098 MHz

) T T T T T T T T T T T 1 EM
10 9 8 7 6 5 4 3 2 1 0 ppm 0 -
oo e ofey o ™ N o
& 8(z|8|8 gy (s ez (2 1.00
~loilalale o ~le oiled

S22



3ah

—168.52
_—158.46
_—152.63
S-151.09
_~133.23

128.66

128.62
_-114.97
~—113.40
T~108.72
—100.56

<

—67.80

—13.95

T
200 180

7.236
7.217
7.198
7.088
7.069
6.967

STy ==

6.945
6.822
6.801
6.470
6.463
6.449
6.443
6.428
6.422
4,230
4,213
4,196
3.064
3.049
3.025

3.010
2.987

2.967
2.955
2.928
2.327

Current Data Parameters
MAME
EXPNC
PROCNO

L,at.e
Time
INSTRUM
PROBHD
PULPROG
i

OLVENT

nNoc2
CPDPRG[2
PCPD2
PLW2
PLW1Z2
PLW13

Current
NAME
EXPNO
PROCNO

Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH

CHRNNEL f1

CHANNEL f2

Data Paramete

GYY
208

4
24038.461 Hz
0. %8 Hz
1488 sec
213.76
20.800 usec
6.50 usec
297.4 K
0000000 sec
000000 sec

100.6228293 MHz
13cC
10.15 usec
76.00000000 W

400.1316005

1H

waltzl6

80.00 usec
16.00000000 W
0.23184000 W
0.14838000 W

5

CDCl3
4

2
8012.820 Hz

FIDRES
AQ

RG

DwW

DE

TE

Dl 1.00 f.‘l‘f)Uf)J
D11 0 sec

DO 1

CHANNEL f1
400.1324710 MHz
1H
5.63 usec
16.00000000 W

CHANNEL f2
SFOZ 400.,1324710 MHz
NUC2 off
CPDPRG[2

PCED2 0 usec

PLWZ 0w

PLW12 0w

PLW13 0w

F2 - Processing parameters

s8I 65536
SF 400.1300098 MHz

T T T T T T l WDW EM
0 m 55B [¢]
PP! LB 0.30 Hz
GB 0
(=3 o] | PC 1.00

-
o -
L]
s
w
(X3
—

10 9 8

0.96'
0.97
1.97
0.96,
0.95
0.98,

0

1

9

0

S23



TON-FOTLIRAr OO T @

TEmRARANGSNG NoN &

G- OO OROT OGS no® uw Current Data Parameters
CLLLIOANNNN—OS S SN NAME
—FrFrrrEFEFrEFEFRFEREE T N i
NN N2

F2 - Acquisition Parame

Date,
Time
| INSTRUM
PROBHD 5
/N 0] O PULPROG
o
3ai
AW
CHANNEL f1 =
100.6228293 MHz
13cC
10.15 usec
76.00000000 W
CHANNEL f2
400.1316005
Nocz 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW1Z2 0.23184000 W
PLW13 0.14838000 W
F2 -
SF
WOW
S8B
LB
GB s
' " Il' PC 1l.40
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
BSen338e83 8888280538838 88588L
NUBITITIITITINAANRRIITITITIONN-COOCOAD purrent Data Barameters
o N S A A S A O el IR I - R R TR S A N I R Y HAME Gry

EXPNO 16l
T V== s == Enco :
F2 - Acguisition Parameters
o o Date_ 20:
Time
- INSTRUM
PROBHD 5
PULPROG
TD
SOLVENT CDCL3
3aj NS 7
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
CN ;g 4.0894465 sec
DW
DE
TE
Dl
D11 0 s
DO 1

zZ—

CHANNEL f1
400.1324710 MHz
1H
5.63 usec
16.00000000 W

CHANNEL f2
SFOZ 400.1324
NUC2

CPDPRG[2

PCED2 0 usec

PLWZ 0w

PLW12

PLW13 oW

LL_,L.J A i ——h F2 - Processing parameters
sI 65536
SF 400,130

1
10 9 8 7 6 5 4 3 2 1 0 ppm 55R 0

S24




S25

NOTIDNOOINONND©
mesHom Ao -han e
AN ON T O0MO NS < © W
TN OONN---0 O S @~
P LR LI LU AL B L a1 THO
/,IQ (0] O
3aj ~
CN
T T T T T T T T T
200 180 160 140 120 100 60 40 0
VOWOTNrOr O rANRANNTNOD ST FOOTOOQ
S8 N8R d R RRRERARNNE-88Ga0a
FRERRMNOOOOOBOOOOOSSESBOO® o ehed ool
/,IQ (6] 0}
3ak =~
F
j_J.l_J & r T R
T T T T T T T T T 1
10 9 8 7 6 5 4 3 2 ppm
ale ©
33:@ g 213
=l - I~

Current Data Parameters

MAME GYY
EXPNC 182
PROCNO 1

F2 - Acquisitien Parame
Date, 2

Time
INSTRUM
PROBHD 5
PULPROG
i

OLVENT

CHRNNEL f1
100.6228293 MHz
13cC
10.15 usec
76.00000000 W

CHANNEL f2

400.1316005
nNoc2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW1Z2 0.23184000 W
PLW13 0.14838000 W
Fz -
SF
WOW
S8B
LB
GB s
PC 1l.40
Current Data Parameters
NAME cyy
EXENO 150
PROCNO 1

Date_

Time
INSTRUM
PROBHD 5
PULPROG

TD

SOLVENT

NS

DS

SWH

FIDRES

AQ

RG

DwW

DE -
TE 297.1 K
Dl 1.00000000
D11 0 sec

DO 1

CHANNEL f1
400.1324710 MHz

16.00 000000 W

CHANNEL f2

SFOZ 400.,1324710 MHz
NUC2 off
CPDPRG[2

PCED2 0 usec

PLWZ 0w

PLW12 0w

PLW13 0w

F2 - Processing paramsters
sI 65536

SF 400.,1300326 MHz
WDW EM
55B [¢]

LB 0.30 Hz
GB 0

BC 1.00



0 o SO OMNOIHWLWT =T N

RIcRAANEIERERBE2SE 29~

Nt aNNrIId 00NN TTT 00 n @ QN Current Data Parameters
COOBLLYITANANNNr-rm—=OO S ggn NAME oYy
Rl i il ol ol o ol e o it i ol o o ol T OO ZRPNG 169
\\'\\\"\ \\ V ‘W/// W PROCNO 1

F2 - Acquisition Paramete

Date 20220912
Time 11.19
| INSTRUM spect
PROBHD 5 mm PABBO BB/
/N o 0) PULPROG zgpg3l
D 5
Y 4
z 24038.461 Hz
3ak X 0.366798 Hz
1.3631488 sec
213.76
20.800 usec
6,50 usec
F 2968.5 K
2.00000000 sec
03000000 sec
1
CHANNEL f1
100.6228293 MHz
130
10.15 usec
76.00000000 W
CHENNEL £2
400.1316005
NuCz 1H
CPDPRG[2 waltz16
PCPD2 20.00 usec
PLUZ 16.00000000 W
PLWLZ 0.23184000 W
PLWL3 0.14836000 W
F2 - Processing parameters
81 32768
SF 100.6127578 MHz
WOW EM
SSB 0
LB 1,00 Hz
GB [¢]
PC 1.40
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
]
—_
i Current Data Parameters
| = NAME GYY
; EXENO 170
_N 0. __0 ERO 1
F2 - Acquisitieon Parameters
Date, 20220912
2 i 11.28
3ak z spect
5 mm PABEOQ BB/
PULPROG zgfhiggn.2
D 131072
SOLVENT cDel3
F NS 11
DS 4
SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340032 sec
RG 213.786
DwW 5.600 usec
DE 6.50 usec
TE 288.8 K
D1 1.00000000 sec
Dil 032000000 sec
D0 1
CHANNEL £l ========
376.4607164 MHz
198
Pl 7.50 usec
PLW1 19.00000000 W
———————— CHANNEL f2 ========
400.1316005 MHz
1H
waltzlé
80.00 usec
16.00000000 W
231840 W
0.14838000 W
F2 - Processing parameters
sI 65536
SF 376.4983662 MHz
WDW EM
" SSB o
LB 0.30 Hz
GB ]
T T T T T T T T T BC .00
-20 40 -60 -80 -100 -120 -140 -160 -180 ppm

S26



S27

_N O O
3al
Cl
11;\_1_1 il N .
T T T T T T T T 1
10 9 8 7 6 5 4 3 2 1 ppm
83 8|56 8 5|8
rlolclal~ - ~le
REERSBCRRERI S -©o
NNrdSoOdNNYr-r®©Oo 0 @K
ChbTOBINAINr-O S S g~
TSNS\ N
(0] O
3al
Cl
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

Current Data Parameters
NAME GYY
EXPNO 57
PROCNO 1

F2 - Acquisi
Date_

Time
INSTRUM
PROBHD 5
PULPROG

TD

SOLVENT

NS

DS

SWH

FIDRES

AQ

RG

8012.820 Hz
122266 Hz
4.0894465
g 3

DO 1

f1
1324710
1H
5.63
16.00000000

CHANNEL
400.

CHANNEL f2

400.1324

NUC2 off
CPDPRG[2
PCED2 0 usec
PLWZ 0w

0w

ow
F2 - Processing paramsters
sI 65536
SF 400,1300172 MHz
WDW EM
55B [¢]
LB 0.30 Hz
GB 0
PC 1.00

Current Data Parameters
MAME GYY
EXPNC

PROCNO

F2 - Acquisition Paramsters

Date, 20220628
Time 2. 54
INSTRUM

PROBHD 5

PULPROG g

TD 65536
SOLVENT cDCl3

NS 32

Ds

SWH 24038 4:1 Hz
FIDRES €798 Hz
RO €31488 sec
RG .76

W 20.800 usec
DE 6.50 usec
TE 296.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

CHRNNEL f1
100.6228293 MHz

NUCl 13cC
10.15 usec
PL'Nl 76.00000000 W

CHANNEL f2
400.1316005 MH:

80.00 usec
16.00000000 W
0.23184000 W
0.14838000 W

ny parameters
32768

100.6127585 MHz
EM

1,00 Hz

1.40



7.365

7.348
7.260

7.222
7172
7.155
7.137
7.044

7.028
6.771

6.752

6.413

é
%

—4.,182

3.019

2.994
2.981
2.920

~

_N (0] (0]
3am 2
Br
_Jnu'\M }l \ J’Nl -
T T T T T T 1
10 9 8 7 6 5 4 3 2 ppm
3|3 3% 8 &
clalslasl~ - ~
@ 8RCRG882REE o @
N rfTdoc 08 r®o o @ r
C LT OONNN-OCO (=2
T NANIZ /7 7/
_N (0] (0]
3am
Br
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

S28

Current Data Parameters
NAME GYY
EXPNO 101
PROCNO 1

F2 - Acguisition Parameters
Date_ 20220721
Time 20.58
INSTRUM spect
PROBHD 5 mm PARBO BB/
PULPROG

TD
SOLVENT
NS

DS

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465
RG

sec

DO 1

CHANNEL f1

400.1324710

1H

5.63 usec
16.00000000 W

CHANNEL f2

400.,1324710 MHz

NUC2 off
CPDPRG[2
PCED2 0 usec
PLWZ 0w

0w

ow
F2 - Processing paramsters
sI 5536
SF 400.1300254 MHz
WDW EM
55B )
LB 0.30 Hz
GB 0
PC 1.00
Current Data Parameters
NAME GYY
EXPNC 102
PROCNO 1

F2 - Acquisition Paramsters

Date. 20220721

Time 21.01
INSTRUM

PROBHD 5

PULPROG

D

SOLVENT

NS

Ds

SWH 24038.461 Hz
FIDRES 0.366798 Hz
RO 1.3631488 sec
RG 213.76

bW 20.800 usec
DE 6.50 usec
TE 296.4 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

CHRNNEL f1 =

1 100.6228293 MHz
NOC1 13cC
P1 10.15 usec
PLW1 76.00000000 W

CHANNEL f2

SFO2 400.1316005 MHz
nNoc2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW1Z2 0.23184000 W
PLW13 0.14838000 W
F2 - Processing parameters
51 32768

SF 100.6127592 MHz
WOW EM

S8B 0

LB 1,00 Hz
GB 0

PC 1.40



2.956

(¢} O
3an OMe
N -
T T T T T T T 1
10 9 8 7 6 5 4 3 1 ppm
5858 g 18 &=
Sl - o~ -l
2 3383305388883 5 g%
0 CH PO OOSNT DS N 8@
C LBOLINNNNNr—0S 8 g9y
YA\ AV74 %
N (6} O
3an OMe
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

S29

Current Data Parameters
NAM GYY
EXPNO 2
FROCHD 1

F2 - Acquisition Parameters

20220612

10.18

spect

5 mm PABBO BB/
zq30

655386

cpCls

16

2
8012.820
0.122266

4.0894465
58.51
. 400
.50
294.4
1.00000000

6.

= CHANNEL f1
400.13

1H

9.63

16.00000000

H
Hz
aec

4

usec
usec

=

w
0
0

MH

usec
W

F2 Processing parameters
sI 655386

SF 400.13000%8 MHz
WDW EM
SS5B [¢]

LB 0.30 Hz
GB 4]

BC 1.00

Current Data Parameters
MAME GYY
EXPNC 43
PROCNO 1

F2 - Acquisition Parame

Date, 2022061
Time 10.25
INSTRUM spect
PROBHD 5 mm PARBO BB/
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 27

Ds 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ .

RG

W

DE

TE

D1

D11

TDO

CHRNNEL f1
100.622

10.15
76.00000000 W

CHANNEL f2

400.1316005 MHz
nNoc2 1H
CPDPRG[2 waltzl6

80.00 usec

PLW2 16.00000000 W
PLW1Z2 0.23184000 W
PLW13 0.14838000 W




7.708
7.690
7.509
7.492
7.472
7.375

7.356
7.337

7.062

7.043
6.898

6.877

6.473
6.454
6.448
4.744
4.730

4.715

3.184
3.168
3.144
3.128
3.061

3.048
3.021

3.008
2,973

SR VD =2

S30

N (0] O
3ao0
L-LLJLJ\ L AN i
T T T T T T T T
10 9 8 7 6 5 4 3 2
3|2 585 & 8 88|18
clolclola|+~ - ==l
WNIDOTOONONT N©®
DL LRS- enw
NaNr-WOOOORNTrOOg T
CLWITHNOANNNr--=O O S @~
TR 22 W
/N (0] (0]
3ao CN
T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

Current Data Parameters

NAME GYY
EXPNO 122
PROCNO 1

Date_
Time
INSTRUM
PROBHD 5
PULPROG

TD

SOLVENT

NS

DS

SWH 8012.820 Hz
FIDRES 122266 Hz
AQ 4.0894465 sec
RG

TE 285.3 K
Dl 1.00000000 s
sec

DO 1

CHANNEL f1

400.1324710

1H

5.63 usec
16.00000000 W

CHANNEL f2

400.1324

NUCZ of f
CEDPRG[2
BCED2 0 us
PLWZ 0w

0w

0w
BZ - Processing paramsters
SI 65536
SF 400,1300099 MHz
WDW =M
SSB 0

LB 0,30 Hz

GB 0
PC 1.00

Current Data Parameters

MAME GYY
EXPNC 123
PROCNO 1

F2 - Aoquisitien Parameters
Date,

Time

INSTRUM

PROBHD 5

PULPROG

D

SOLVENT

NS

DS

SWH

FIDRES

RO

RG 213.76

DW 20,800 usec

DE 6.50 usec

TE 295.5 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1

CHRNNEL f1

100.6228293 MHz

NUCI 13C

10.15 usec
PLNl 76.00000000 W

CHANNEL f2

SFQ2 400.1316005 MH:
nNoc2 1H
waltzl6
80.00 usec
PLW2 16.00000000 W
PLW1Z2 0.23184000 W

PLW13 0.14838000 W

F2 - Processing parameters

32768
SF 100.6127585 MHz
WOW EM
S8B 0
LB 1,00 Hz
GB s
PC 1.40



3.041

3.026
2,97

e
.

N 0._0
3ap Br
Coad b ' | e
T T T T T T T 1
10 9 8 7 6 5 3 2 ppm
L I
olm=lolr~=lr~ - o
8 R853888 =885 coe
N MrOoMO0OT T 00 n 00
© HWLTOHONNNN~OCO =R}
RS N
_N 0._0
3ap Br
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 1] ppm

S31

Current Data Parameters
NAME GYY
EXPNO 88
PROCNO 1

F2 - Acguisition Parameters
Date_ 20220715
Time 17.42
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG

TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

8012.820 Hz
0.122266 Hz
4.0894465

DO 1

CHANNEL f1

400.1324710

1H

5.63 usec
16.00000000 W

CHANNEL f2

400.,1324710 MHz

NUC2 off
CPDPRG[2
PCED2 0 usec
PLWZ 0w

0w

ow
F2 - Processing paramsters
sI 5536
SF 400,1300101 MHz
WDW EM
55B )
LB 0.30 Hz
GB 0
PC 1.00

Current Data Parameters

MAME GYY
EXPNC 89
PROCNO 1

F2 - Acquisition Paramsters

Date, 20220715
Time 17.45
INSTRUM spect
PROBHD 5 mm PARBO BB/
PULPROG zgpg30
™ 55536
SOLVENT CDC13
NS 1286
Ds 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
RO 1.3631488 sec
RG 213.76
DW 20,800 usec
DE 6,50 usec
TE 297.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
100.6228293 MHz
13cC
10.15 usec

76.00000000 W

CHANNEL f2

400.1316005 MHz
1H
CPDPRG[2 waltzl6
PCPD2 0.00 usec
PLW2 16.00000000 W
PLW1Z2 0.23184000 W
PLW13 0.14838000 W

F2 - Processing parameters
32768

100.6127585 MHz
EM

1,00 Hz

1.40



_N (6] 0)
3aq Cl
A —
T T T T T T T T T 1
10 9 8 7 6 5 4 3 2 1 ppm
3288 g 83
Sleilailal - aile
FONRORTOOLNR T
IR R =T Bl R A R AR A 3o
VO rdNCORBNT OO n @ N
SHLbOONANNIN=OD S8
RS\ W
_N O O
3aq Cl
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

S32

Current Data Parameters
NAME GYY
EXPNO 166
PROCNO 1

F2 - Acguisition Parameters

Date_ 20220912

Time 11.05
INSTRUM spect
PROBHD 5 mm PABRO BE/
PULPROG

TD

SOLVENT

NS

DS

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 134.75

DW 62 usec
DE 6.50 usec
TE 298.2 K

Dl 1.00000000 sec
D11 0 sec

DO 1

CHANNEL f1

400.1324710

1H

5.63 usec
16.00000000 W

CHANNEL f2

400.,1324710 MHz

NUC2 off
CPDPRG[2
PCED2 0 usec
PLWZ 0w

0w

ow
F2 - Processing paramsters
sI 5536
SF 400,1300103 MHz
WDW EM
55B )
LB 0.30 Hz
GB 0
PC 1.00
Current Data Parameters
NAME GYY
EXPNC 148
PROCNO 1

Date,

Time

INSTRUM

PROBHD 5

PULPROG

D

SOLVENT

NS

Ds 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
RO 1.3631488 sec
RG 213.76

bW 20.800 usec
DE 6.50 usec
TE 297.7 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

CHRNNEL f1 =

1 100.6228293 MHz
NOC1 13cC
P1 10.15 usec
PLW1 76.00000000 W

CHANNEL f2

SFO2 400.1316005 MHz
nNoc2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW1Z2 0.23184000 W
PLW13 0.14838000 W
F2 - Processing parameters
51 2768

SF 100.6127556 MHz
WOW EM

S8B 0

LB 1,00 Hz
GB 0

PC 1.40



Current Data Parameters
A - R - N R N R ] HAME Gry
EXPNO 45
‘\‘é&/ W W ‘ \‘/ PROCNO 1
F2 - Acguisition Parameters
Date_ 20220621
Time 10.10
O O INSTRUOM spect
PROBHD 5 mm PABRO BE/
BULPROG
TD
z SOLVENT
= NS
Br be
3ar SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 ssc
OMe RG
DW usec
DE usec
TE 296.6 K
Dl 00000000 sec
D11 0 sec
DO 1
CHANNEL f1
400.1324710
1H
9.63 usec
16.00000000 W
CHANNEL f2
400.1324
NUC2 of £
CPDPRG[2
PCPD2Z 0 usec
PLWZ 0w
0w
oW
I F2 - Processing paramsters
sI 65526
SF 400.1300098 MHz
T T T T T T T T T 1 WDW EM
10 9 8 7 6 5 4 3 2 0 ppm ?EE o .50 He
GB 0 -
©| [Ok|= (=3 Q| [0 c .00
G| (&[5 g |35 o o
ol lololn - ol TN
NN TrNONIDD T
VRN ONGOOT [a R
N R R R i el ] T STTw Current Data Parameters
COWLTONr=rre=O O 8 g3¢ WAME Gy
P R R ] T 0 i
EXENO 46
AN AN N A N/ :
F2 - Acquisition Paramsters
Date, 20
Time
INSTRUM
PROBHD 5
PULPROG
O O D
SOLVENT
NS
Ds 4
Y SWH 24038.461 Hz
z FIDRES 0.366798 Hz
~ RO €31488 sec
Br RG .76
3al‘ W 20.800 usec
DE 6,50 usec
TE 296.9 K
OMe D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 =
1 100.6228293 MHz
NOC1 13cC
P1 10.15 usec
PLW1 76.00000000 W
CHANNEL f2
400.1316005 MH:
1H
waltzl6
80.00 usec
16.00000000 W
0.23184000 W
0.14838000 W
ng parameters
1.40
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

S33



7.343

7.341
7.339
7.337

7.000

6.979

6.479
6.472

[ =
nmwrr
T T T

O ©©©

6.274

6.269
6.266

6.261

6.008
6.000

4.308
4.294

o ®T R
AR O®
i~

Ff o393

3.124
3.007

2.992
2.968
2.952

2944

US| = T ==

S34

(6] (0]
3as X
~ 0
LJ_JUJ A UL | IR
T T T T T T T T T T 1
10 9 8 7 6 5 4 3 2 1 ppm
aeEREy (2 [
eolrle < - Ir
© WYPOT N DDOW®D
@ oAl b ARV O coe
M oo © CoWdgo 0 Q-
[T T I N 00O o < <
TNV 1T N2 WV
_N (0] (0]
3as 2
~ 0
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

Current Data Parameters
NAME GYY
EXPNO 59
PROCNO 1

F2 - Acquisi
Date_

Time
INSTRUM
PROBHD 5
PULPROG

TD

SOLVENT

NS

DS

SWH

FIDRES

AQ

RG

8012.820 Hz
122266 Hz
4.0894465

DO 1

f1
1324710
1H
5.63
16.00000000

CHANNEL
400.

CHANNEL f2

400.1324

NUC2 off
CPDPRG[2
PCED2 0 usec
PLWZ 0w

0w

ow
F2 - Processing paramsters
sI 65536
SF 400,13200099 MHz
WDW EM
55B [¢]
LB 0.30 Hz
GB 0
PC 1.00

Current Data Parameters

MAME GYY
EXPNC &0
PROCNO 1

F2 - Aoquisitien Parameters
Date,

Time

INSTRUM

PROBHD 5

PULPROG g

TD 65536
SOLVENT cDC1l3

NS 2',

Ds

SWH 24038 4:1 Hz
FIDRES €798 Hz
RO €31488 sec
RG .76

W 20.800 usec
DE 6.50 usec
TE 296.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

CHRNNEL f1
100.6228293 MHz

NUCl 13cC
10.15 usec
PL'Nl 76.00000000 W

CHANNEL f2
400.1316005 MH:

80.00 usec
16.00000000 W
0.23184000 W
0.14838000 W

ny parameters
32768
100.6127593 MHz
EM
1,00 Hz

1.40



8
(-] Current Data Parameters
o NAM GYY

TS Fromo “

F2 - Acquisition Parameters

20221006
N Y 0 15.18
spect
5 mm PABBO BB/
zg30
z 65536
= cpCls
3at
= [
S 2
e 8012.820 Hz
0.122266 Hz
4.08%4465 sec
94,53
62.400 usec
.50 usec
297.0 K
1.00000000 sec
= CHANNEL f1
400,13 MH
9.63 usec
16.00000000 W
F2 Processing parameters
sI 655386
SF 400.1300100 MHz
WDW EM
SS5B [¢]
LB 0.30 Hz
GB 4]
J BC 1.00
A h J Lo I
T T T T T T T T T T T l
10 9 8 7 6 5 4 3 2 1 0 ppm
N[ 0| 0] =] 0 o o=
&\ 50| 6 S 6 S Sl
clolelelirla - ol
® OO N DO N®
KR 8Rd9-d0868 e
N I T = n oo Current Data Parameters
© ML NNANN™CO =] g MAME GYY
- rFrrrrrrrrrE T EXPNO 223
o] 3
NPT \1/ -
F2 - RAoquisiticn Params
Date 20221006
Time 15.22
INSTRUM spect
PROBHED 5 mm PABBO BB/
| PULPROG 2gpg30
D 65536
N Y Y SOLVENT CDeLs
NS a7
DS 4
SWH 24038.461 Hz
Y FIDRES 0.366798 Hz
B AQ .
RG
3at. - s 2o
DE
— TE
o1
D11
TDO
= CHANNEL f1
100.622
10.15 usec
76.00000000 W
== CHANNEL f2
400.1316
NuCz
CPDPRG[2 waltz16
2 20.00 usec
PLUZ 16.00000000 W
PLWLZ 0.23184000 W
PLWL3 0.14836000 W
F2 -
81 32768
SF 100.6127585 Mz
WOW EM
SSB 0
LB 1.00 Hz
GB p
PC 1.40
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

S35



(0] (0]
3au 5
| il i i
T T T T T T T T 1
10 9 8 7 6 5 4 3 1 ppm
GIEE! CEEE
sllsle ~lwlcls L]
- oo 2 8y
] oo Q N e SN T
o oo ¢ wwo o @@~ oo
@ i) N —~0O & SN ©8 O
TV T VT
_N (¢}
3au 5
| J
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

S36

Current Data Parameters

NAME GYY
EXPNO 171
PROCNO 1

F2 - Acguisition Parameters

Date_ 20220916
Time 16.40
INSTRUM spect

PROBHD 5 mm PABBRO BR/
PULPROG
D
SOLVENT
NS

DS

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG

DO 1

CHANNEL f1

400.1324710

1H

5.63 usec
16.00000000 W

CHANNEL f2
400.1324710 MHz

NUC2 off
CPDPRG[2
PCPD2 0 usec
PLWZ 0w

0w

ow
F2 - Processing paramsters
sI 5536
SF 400,1300100 MHz
WDW EM
55B )
LB 0.30 Hz
GB 0
PC 1.00

Current Data Parameters

MAME GYY
EXPNC 172
PROCNO 1

F2 - Acquisition Paramsters

Date, 202209216

Time 16.45

INSTRUM

PROBHD

PULPROG

D

SOLVENT

NS

Ds

SWH 24038.461 Hz

FIDRES 0.366798 Hz

RO 1.3631488 sec

RG 213.76

bW 20.800 usec

DE 6.50 usec

TE 299.2 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1
CHRNNEL f1 =

1 100.6228293 MHz
NOC1 13cC
P1 10.15 usec
PLW1 76.00000000 W
CHANNEL f2 =

SFO2 400.1316005 MHz
nNoc2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW1Z2 0.23184000 W
PLW13 0.14838000 W
F2 - Processing parameters
51 32768

SF 100.6127585 MHz
WOW EM

S8B 0

LB 1,00 Hz
GB 0

PC 1.40



7.330
7.313

7.309
7.294
7.260
7.257
7.242
7.237

7.167
7.164
7.146
6.760

6.738
6.402
6.396
6.370
6.364
6.349
6.343

4,233
4.216
4.199
3.344
3.327
3.309
3.291
3.056

3.041

1.146
1.128

Current
NAME
EXPNO
PROCNO

Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

Data

CHANNEL f1

Parameters
GYY

147

1

20220804
17.45
spect

3 BB/

8012.820
122266

F2 - Acguisition Parameters

297.5
1.00000000

sec
1

400.1324710
1H

5.63
16.00000000

CHANNEL f2

SFOZ

Bt
g N 0.__0
3ba 2
W i
T T T T T T T T T T T 1
10 9 8 7 6 5 4 3 2 1 0 ppm
8|5|8|5[5|8 g 3|8 g
~i=l-lal<le - <lal ©
g 588388383 @ o @
© N r@ONN TN @ ] 0
© DT ANANNNT™TO RN T O~ ™~
T AN TTT W7
Et
g N 0__0
3ba 2
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

S37

400.1324

NUC2 off
CPDPRG[2
PCED2 0 usec
PLWZ 0w

0w

ow
F2 - Processing paramsters
sI 65536
SF 400,1300188 MHz
WDW EM
55B [¢]
LB 0.30 Hz
GB 0
PC 1.00

Current Data Parameters

MAME
EXPNC
PROCNO

F2 - Acquisition Parame

Date
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

DS

SWH
FIDRES
RO

RG

NUCl

PL'N 1

nNoc2

PLW13

F2 - Proce

CHANNEL f2

GYY
143

1

76.00000000 W

usec
usec

CHRNNEL f1
100.6228293
13cC
10.15 usec

400.1316005 MH:
1H
waltzl6
80.00 usec
16.00000000 W
0.23184000 W

0.14836000 W
ny parameters
32768
100.6127615 MHz
EM
1,00 Hz

1.40



Il%n
B/N (0] (0]
n
3ca 2
J L .‘_LL_L i
T T T T T T T T 1
10 9 8 7 6 5 4 3 ppm
338835 5|8 8
wleldl=cle o= ol
5322392832932 3 ro
R R R NN R R © n9
QLT TOHOANNNNNNN~OO < S~
Ry RV
]|3n
N (0] O
Bn~
3ca 2
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

S38

Current Data Parameters
NAME q
EXPNO 213
PROCNO 1

F2 - Acquisi
Date_

Time
INSTRUM
PROBHD 5
PULPROG

TD
SOLVENT
NS
DS
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 1.5¢
DwW usec
DE 6.50 usec
TE 298.1 K
Dl 1.00000000 sec
D11 0 sec
DO 1
CHANNEL f1
400.1324710
1H
.63 usec

CHANNEL f2
400.1324

NUC2 off
CPDPRG[2
PCED2 0 usec
PLWZ 0w

0w

ow
F2 - Processing paramsters
sI 65536
SF 400.,1299981 MHz
WDW EM
55B [¢]
LB 0.30 Hz
GB 0
PC 1.00

Current Data Parameters

MAME GYY
EXPNC 214
PROCNO 1

F2 - Acquisition Paramsters
Date, 20220928
Time
INSTRUM
PROBHD 5
PULPROG
D 65536
SOLVENT CDC13
NS 47

CHRNNEL f1

1 100.6228293
NOC1 13cC
P1 10.15 usec
PLW1 76.00000000 W

CHANNEL f2
400.1316005 MH:

usec
16.00000000
0.23184000
0.14838000

===

ny parameters

32768
SF 100.6127589 MHz
WOW EM
S8B 0
LB 1,00 Hz
GB s
PC 1.40



7.367
7.349
7.330
7.306
7.288
7.155
7.138

ﬁ

—6.660
6,330

|

5.952
5.947
4,238
4,221
4,204
3.072
3.057
3.032
3.017
2.992
2,972
2.952
2,933

o) o0._0O
0 -
Ph
3da
L JL LA_JL
R L B e L B L e L e e L e S s
15 14 13 12 11 10 9 3 7 ) 5 4 3 2 1 0] -1 -2 rpm
o[ = o =] o) = o o
| 00| \O| | M| oy = [
of cal | | v o o o
ol ololo — o
O RO OOWNNT O
R E8E2888538¢g 2w©
N N~OTOo & N | ~ o Current Data Parameters
© <t < < NN~ OD M~ NAME NS
- rrrrrrrrTrrEE-0 T EXPNG 697
AVZANY, ] -—
F2 - Acquisition Parameters
Date_ 20240419
Time 22.04
TNSTRUM spect
o) (0] (0] PROBHD 5 mm PABBO BB/
PULPROG zgpa30
55536
SOLVENT €De13
o ; 1024
= DS 4
Ph SWH 24038.461 Hz
3da FIDRES 0.366798 Hz
20 1.3631488 sec
RG 213,76
DW 20,800 usec
DE 5.50 usec
TE 296.5 K
D1 2.00000000 sec
D1l 0,03000000 sec
D0 1
———————— CHANNEL f1 =====-=n
SFO1 100.6228293 Mz
woeL 130
1 10.00 usec
PLWL 52.36000061 W
-------- CHANNEL £2 mmmmmsss
sFo2 400.1316005 Miz
woez 11
CPDPRG(2 waltzl6
PCPD2 80,00 usec
PLWZ 16.35400009 W
PLW12 0.25553000 W
PLWL3 0.16354001 W
F2 - Processing parameters
s1 32768
SF 100,6127560 MHz
WoW EM
§SB 0
LB 1.00 Hz
B 0
L I | . =
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

S39



N FONDD MO DE DN TN AN DO
WM T A A DA A0 N0 oSO
NN A" A AOCM MM ANNN W NSO o
R e e e el e e e e e e e e B B R O s R W s
e s, %;;25/%%//_,/
Ph,,, o
MeO o}
3ea
OMe
I T T I I I T I I I I | T T I I I T I
15 14 13 12 11 10 9 8 7 & 5 4 3 2 1 Q -1 -2 epm
- S
T[o|o <o o| [« o) [w
ol =r| | | 9 | o] e
— oo o o ol |ojc| o
A | o] = | || | ea
QI © Mo 0
XAOA @ @ T ue bt Na
= B - ) g Ne ar  Ne Current Data Parameters
COoOWI T NNN S o R N o MAME 1y3
—-Frrrr T - a0 © o TRENG &o1
SARNVZARRY, Vo -
F2 - Acquisition Parameters
Date 20240419
Time 4.41
INSTRUM spect
Ph 0 PROBHD 5 mm PABBO BB/
/, PULPROG 2gpa30
D 65536
SOLVENT CDCL3
ns 1024
MeO (0] ne :
SWEH 24038.461 Hz
FIDRES 0.366798 Hz
10 1.3631488 sec
RG 213.76
3ea oW 20.800 usec
DE 6.50 usec
OMe TE 296.8 K
D1 2.00000000 sec
D1l 0.03000000 sec
DO 1
CHRNNEL f1 =
100.6228293 MHz
13C
10.00 usec
82.36000061 W
CHANNEL 2
100.1316005 MHz
wucz 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 16.35400009 W
PLW12 0.25553000 W
PLW13 0.16354001 W
F2 - Processing parameters
sI 32768
SF 100.6127567 MHz
WOW EM
38B 0
LB 1.00 Hz
GB 0
Ld | | .
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

S40



7.885
7.879
7.863
7.856
7.805
7.785
7.498
7.495
7.481
7.478
7.460
7.4586
7.440
7.437
7.422
7.419
7.367
7.345
7.291
7.287
7.270
7.266
7.255
7.251
7.234
7.230
7.227
7.219
7.213
7.205
7.194
7.140
7.136
7.119

4,972
4,967
4,956
4,951
3.255
3.239
3.216
3.199
3.184
3.179
3.145
3.139

3fa

1 -]

15 14 13 12 11 10 9 8 7 & 4 21
o [l
[e»] —
(e} (e}
o o
w 9N
0
M~~~
V

3fa
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

S41

Current Data Parameters

NAME 1y9
EXPNG 700
PROCNO 1

F2 - Acquisition Paramsters

Date, 20240420
Time 13.03
INSTRUM spect
PROBHD 5 mm PARBO BB/
PULPROG zgpg30

™ 55536
SOLVENT CDC13

NS 1024

Ds 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
RO 1.3631488 sec
RG 213.76

DW 20,800 usec
DE 6,50 usec
TE 296.7 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

CHRNNEL f1 =
100.622 3 MHz
13cC
10.00 usec
B2.36000061 W

CHANNEL f2

400.1316005 MHz
nNoc2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 16.35400009 W
PLW1Z2 0.25553000 W
PLW13 0.16354001 W
F2 - Processing parameters
51 32768
SF 100.6127596 MHz
WOW EM
S8B 0
LB 1,00 Hz
GB 0
PC 1.40




CEEENROO O A MO MO A T Ol oD
CWOOMW®OEMANATCOM™WWT®N O~
RN WO WNWIOD LWL ST S DN O @
Pl s e = = e s D e P 0 W0 W0 W W0 W00 W00 MM
orte T
OMe 4ga
. i
T I I I | I I I I T I | I I ] I I T
15 14 13 12 11 10 9 8 7 & 5 4 3 2 1 a -1 -2 pRpm
v | cof of eq| 1| o
| ©| ™| | = = o
ol o H o|o| 9| o
| | ™ | o] [ts]
Y4gQsThpooengw
COROEITORmICOINGQ ©g
spododyggdagrorg ~a Current Data Parameters
FF$$$FFF!N-:==F 33 e =t
EXPNO 694
\'\"\\‘\\\\V /Z// \/ PROCNO 1
F2 - Acquisition Parameters
Date, 20240419
Time 5.44
OMe INSTRUM spect
PROBHD 5 mm PABBO BB/
(o) . _Ph PULPROG zgpg30
™ 55536
SOLVENT cDeL3
o ns 1024
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
OMe 4ga 20 1.3631488 sec
RG 213.76
oW 20,800 usec
DE 6.50 usec
TE 296.9 K
D1 2.00000000 sec
D11 0.03000000 sec
DO 1
CHANNEL f1 =
100.6228293 Mz
130
10.00 usec
52.36000061 W
= CHANNEL £2 ==
o2 400.1316005
wucz 11
CPOPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.35400008 W
PLW12 0.25553000 W
PLWL3 0.16354001 W
F2 - Processing parameters
51 32768
SF 100.6127575 Mz
Wow EM
3SB 0
LB 1,00 Hz
B 0
A PC 1.40
T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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7.8%8
7.858
7.599
7.591
7.583
7.576
7.424
7.416
7.408
7.039
7.017
6,692
6.652
6,582
6.575
6.498
6,451
6.476
6.470
3.820
3.815

|
|

OMe
MeO
4ha
i J_,LA L
15 14 13 12 11 10 9 8 7 6 5 3 2 1 0 -1 =2 ppm
ofr|<w|o[a|=|wv =]
| o |||l o =)
o | o | | | & o
ol oololalo O
OO0 O OOTOD DN T
T ATN QNN " T -
™ 9O o] ~ : o Current Data Parameters
gErS3BERRNETS 31 i
Tr-rrrrrrrrrerreers EXPNG 701
NS 7/ V -
F2 - Acquisition Parameters
Date, 20240420
Time 14.06
INSTRUM spect
OMe PROBHD 5 mm PARBO BB/
PULPROG 2gpa30
(@] X _Ph D 65536
SOLVENT CDC13
NS 1024
o Ds 4
SWH 24038.461 Hz
Meo 4h FIDRES 0.366798 Hz
a RO 1.3631488 sec
RG 213.76
oW 20.800 usec
DE 6.50 usec
TE 296.7 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f£1
100.6228293 MHz
13cC
10.00 usec
B2.36000061 W
CHANNEL 2 =
SFO2 400.1316005 MHz
nNoc2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 16.35400009 W
PLW1Z2 0.25553000 W
PLW13 0.16354001 W
F2 - Processing parameters
51 32768
SF 100.6127618 MHz
WOW EM
$SB 0
LB 1.00 Bz
GB 0
N | PC 1.40
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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7.896
7.856
7.605
7.599
7.595
7.5%91
7.582
7.4386
7.429
7.421
7.328
7.308
6,824
6.819
6.803

~7.287

|

O\H/\/Ph

6.796
6.790
6,770
6.748
6.742
6.737
6.650
6,610
3.818

OMe dia
J A
] T I I I ] I I I I I I | T I T I I
15 14 13 12 11 10 9 8 7 & 5 4 3 2 1 0 -1 -2 el
o o | o | ] oy o
| | —| | | | o <
O| o | ov| | o o (=]
— ool —lolo e}
VO OEOWLUINMOVTOTOTTOMN ©
mTIearn ORI RN ~
MO -0 O =0 OGO O n Current Data Parameters
VDEOWTITOOOOANNNNT™ =m0 @ NAME Ty9
rFrFrFrFrFrFrFrFFrFEFEFERFEIERE
EXENO 668
\ '\\\\"\\“\NWF‘// | PROCNO 1
F2 - Acquisition Paramsters
Date 20240417
Time 31.13
INSTRUM spect
(o) X _Ph PROBED 5 mm PABBO BB/
PULPROG zgpg30
D 65536
o) SOLVENT CDCL3
ns 1024
DS 4
A SWEH 24038.461 Hz
OMe dia FIDRES 0.366798 Hz
10 1.3631488 sec
RG 213.76
oW 20,800 usec
DE 6,50 usec
TE 300.9 K
D1 2.00000000 sec
D1l 0.03000000 sec
DO 1
== CHANNEL f1
82.36000061 W
== CHANNEL f2
400.1316005 Miz
wucz 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 16.35400009 W
PLW12 0.25553000 W
PLW13 0.16354001 W
F2 - Processing parameters
sI 32768
SF 100.6127560 Miz
WOW EM
$SB 0
LB 1.00 Bz
‘ | GB 0
] | PC 1.40
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters
NAME GYY
EXPNO 215
F2 - Acquisi
Date_
Time
INSTRUM

OH PROBHD 5

| PULPROG

7.304
7.301

7.291

7.212
7.203
7.200
7.191

7.185
7.181
7.178
7.169
6.694
6.673
6.362
6.355
6,189
6.183
6.168
6.161
4.909
4.895
4.888
4.875
3.123
3.116
3.103
3.007
2.943
2.859

™

~ N SOLVENT
N Y ~ NS
H s

l Ph O SWH 8012,820 Hz

5 FIDRES 0.122266 Hz

aQ 4.0894465

TE 287.5 K
Dl ]. 00000000 s

DO 1

CHANNEL f1

400.1324710

1H

5.63 usec
16.00000000 W

CHANNEL f2

400.1324
NUC2 off
CPDPRG[2
ECPD2 0 usec
PLWZ 0w
0w
PLW13 oW
I} J n A F2 - Processing paramsters
s8I 65536
SF 400.1300099 MHz
T T T T T T T T T T T T 1 WDW EM
10 9 8 7 6 5 4 3 2 1 0 ppm 8 o P
GB 0 -
©|w|ele =) © | 00
&1e|8/8ls g SR e 1o
=== = - ~lolalo
o MM OMMNTOW OO
- NErmSImeo~ RO LR
o BO W ®EYS W 1meqNo Current Data Parameter
M~ BTN ANNNN OO QONMNMNW MAME
- —FrrrrEFEFEE - FTTOOO Heisieesl 216
I ANV NV

F2 - Acquisition Paramsters

Date 20220
Time 20.0
INSTRUM =p:
OH PROBHD 5 mm PABEO BB/
PULPROG 2gpa30
| 65536
SOLVENT CDCL3
\\TJ PJ\\ NS 1a
z DS
| Ph O SWH 24038, 4:1 Hz
5 FIDRES [
RO
RG
DW
DE
TE
D1 0000000 sec
D11 000000 sec
TDO 1
CHRNNEL f1
100.6228293 MHz
13C
10.15 us
76.00000000 W
CHANNEL £2
100.1316005
Noc2
CPDPRG[2
PCPD2
PLW2 16.00000000 W
PLWLZ 0.23184000 W
PLWL3 0.14836000 W
meters
32768
100.6127626 MHz
EM
0
1,00 Hz
0
1.40
T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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HPLC Charts of Chiral Products

VWD A, Wavelength=254 nm (LY 70 2024-04-27 22-28-18.0)

mAl
I
: 2

500 3aa @ %
400 -
300 -
200
100 g

oI A

0 10 20 30 40 50
W fREEEA R IR U T W LE 1T E S

# [min] [min] [mAU*=] [mAT] %

1 31.122 BB 0.5465 1357.869348 3g.22024 6.5112
2 33.032 BB 0.6004 1.94%660ed 499%.52481 93.4888

VWD A, Wavelength=254 nm (LYJ\170-XIAQ 2024-04-27 23-06-37.D)
mAU ]

rac-3aa

&

1
30.986

32.934

20 -
104
O .
4] 1ID ZID 3!3 4ID
I {REEETE] FETY MR W T A5 W 1 W T 5
#  [min] [min]  [mAU*s] [mAU] 5

el EEEE e R R R | ==mmmmem |
1 30.986 BE  0.5454 892.83173  25.19432 49,9582
2 32,934 BE  0.5776 8094.32654 23.78979 50.0418
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500

400+

3004

200+

100

VWD A, Wavelength=254 nm (GADYUANYUANZ2022-06-24149-1.0)

KX
e

->13.4?8

It

P
=

mir

W f B e ] AT

#  [min]

1 9.35 MM
2 13.478 BB

L 5 W [ W iy W [ #8
[min] [mAL*s ] [mAU] %

8.1787 3111.56323 383.85941 92.7665
8.2182 242.62592 16.92815  7.2335

mAL ]

500

400

300

200

100

VIWD1 A, Wavelangth=254 nm (GAOYUANYUAN\2022-06-24148-2 D)

rac-3ab

9.382

13411

(X
]

5} & 10 12 14 16 18

mir

W fRETET ] HET eETE [ A W %y W i 1

#  [min]

1 9.382 W
2 13.411 BB

[min]  [mAU*s] [mAUT %

8.1497 3921.19727 398.75158 58.1569
8.2127 3896.65723 277.64283 49,8431
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VWD A, Wavelength=254 nm (] 1274\2022-05-06GYY-138-1.D)

mAU ]
_N 0.__0
3ac
20 4
Br
7 o »9"’6&
2"
_GQ -
5
L
35 5&9
—_f“‘-—d\_—_f_‘—"_'n_‘——‘_“_'_'_""_'"_“'_""—'_‘—"'_“_‘— {/-\-.
40 T T T T !
5 10 15 20 25 35 min
g (RETET R HEH EERE W [ W iy W (i #4
#  [min] [min] [maL*s ] [mAU ] *
L R <= omeemee |<-mmeemee == oo |
1 31.572 MM @.5585 368.82609 9.19268 92.6790
2 33.251 MM 8.5256 24.32961 7.71558e-1 7.3284
— VWD1_A Wav_dmgm=254 nm (GADYUANYUANZO22-05-06GYY-138-2.0)
mAl ]
25 -
rac-3ac
20 -
15
10 ] ]
8 5
o3
5 - A A
Li] A = } T
_5 -
-10 T T T T !
5 10 15 20 25 35 min

g CREFEE] R EETE I [ 1 I i
#  [min] [min]  [mAU*s] [mAU]

1 31.527 BB 8.5868 2080.21288 6.14548 49.8168
2 33.215 BB 8.5338 281.68523 5.83816 58.1832
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VWD1 A, Wavelength=254 nm (GADYUANYUAN\2022-05-08GYY-140-1.0)

140 4 /IL (0} O

100 3ad Q

8] cl

60 -

20 -

=20 T T T T T

) 10 15 20 25 30 min

g fREHE ] T EETE i [ #H e ey U i 5
# [min] [min]  [mAU*s] [mAU] %

1 29.349 BB 8.4719 3184.38347 182.62521 93.4285

2 31.es81 BBA  ©.4957 218.34731

6.83518 6.5715

VWD A, Wavelength=254 nm (GAOYUANYUAN\2022-05-07GYY-140-2.D)

mAL ]

&0 =

0] rac-3ad g g

29_

10

0+ A AN

04

= 5 1ID 1|5 2ID 2|5 3ID mir

Wg PREFE ] T EETE W T B WE i g i #5
#  [min] [min] [mAL*s ] [mau ] *

1 29.437 BB 8.4742 1122 .75598
2 31.169 BB 8.5844 1119.42468
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36.87444 568.6743
34.68581 49,9257



VWD1 A, Wavelength=254 nm (GACYUANYUAN2022-05-08GYY-141-1.D)

g8 B
L L
w
S
0
151
%ﬁ
‘%wf

F
ED_
50
. 8
20 ?#%‘{Q‘.
0 A T J{\
-20 I 1 T I |
5 10 15 20 25 30 mir
g R B R AT eETE [ #5 I I THT 5
# [min] [min] [mAU*s ] [mau ] %
e e R |--mmmoeee <o |--mmmee |
1 29.151 MM 8.4987 29908.83813 99.96323 87.4842
2 31.348 MM 8.5511 427.87927 12.94122 12.5158
YWD A, Wavelength=254 nm (GAOYUANYUANZ022-05-08GYY-141-2.0)
mAl
40_
20 rac-3ae
20—
S g
] o
=
10+
-0 T T T T T
5 10 15 20 25 30 min
2 V=N [ ~cE U = 5 (=3I E U 5 e T
# [min] [min] [mAU*=] [mAU] &

e B e e e | =====mm-
3 29.072 BB 0.4604 558.53485 18.92244 47.5208
4 31.223 BB 0.4940 556.06226 17.53439 47.3104
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VWD A, Wavelength=254 nm (GAO YUANYUANZ2022-08-01165-1.0)

mAU
1404 |
_N 0._0
100 3af 2 E
B
80 CN
m_
m_
{‘?.
= \}#.
204 J §$§$
[N S| T o~
0 5 10 15 20 2 30 35 40
U CrREE R ST R W T U e T
# [min] [min] [mAU*=] [ mAU] %

1 30.987 BV 0.6188 3479%.00122 84.76335 87.7555
2 33,807 MM 0.8220 485.42407 G.84242 12,2445

VWD A, Wavelength=254 nm (GADYUANYUAN2022-08-01165-2.0)
mAl ]

rac-3af

2
10 3 g
8
o
i 5 10 15 20 25 30 3s
W REFETR) ST R W [ W &y I [ AL
#  [min] [min]  [mAU*s] [mAl] g

1 30.602 VWV 0.5%40 503.90137 12.83702 50.7580
2 33.223 VB 0.7165 4838.83115 10.1029% 49,2410
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VWD1 A, Wavelength=254 nm (GAOYUANYUAN'2022-06-03139-1.0)

mAU
140
120 4
- ®
: . ‘ﬁﬁ
100 3ag be@m
m_
OMe
m_
4&-
&
g
20+ g\‘@%
o J\.
'20 T T T T T T T T T
5 [:] 7 B 9 10 11 12 13 14 Jully
W R E] ST wptE e [ I g [
#  [min] [min]  [mAU*s] [mAU] %
P P P | <-mmmmeees |+-mmmmeee == |
1 9.133 MM 8.1822 1833.82979 94.48739 B86.8461
2 11.356 MM 8.2168 167.52368 12.92853 13.9535

P e

s Tmwoamm g

waLey A

mAU ]

VWD A, Wavelength=254 nm (GACYUANYUAN\2022-06-03138-2.0)

9152

rac-3ag

11.391

&
o |
4
oo
(=]
-
=
.
=
.
=)
.
=
.
s

T
min

WE CREFETE] R EETE I [ 1 W %
#  [min] [min]  [mAU*s]
e e <o mmeee [—-mmmeeee |--mmeee |

1 9.152 VB 8.1625 646.45966 59.87548 58.3217
2 11.391 BBA 8.2839 £32.27614 45.41124 49,8783
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mAl ]

400

300

200 ~

100

VIWD1 A Wavelength=254 nm (GAOYUANYUAN\2022-09-26171-1.0)

10.748

n

0 10 15 20 25 min
W REEETmE SR RS W T W iy W T
# [min] [min] [mAU*=] [mRT] 3
—===|======= [ ====]======= [========== [========== [ ======== |
1 10.748 VB 0.1978 41e64.28320 324.37350 81.2929
2 14.88% VB 0.2877 953.28662 49,9704 18.7071
YWD A, Wavelength=254 nm (GAOYUANYUAN\2022-09-26171-2.0)
mAU ]
400
rac-3ah
300
200 - %
N o
z
o
100 4
o .
0 é IID I|5 ZID 2|5 Jull |
W REER SR R W i W oy W 1
# [min] [min] [mAU*=] [mAT] %

0.1%54 2014.4689%% 155.25610 49.9855
0.2885 2015.63611 106.65786 50.0145
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VWD A, Wavelength=254 nm (GAOYUANYUAN\2022-06-25150-1.D)

mAl ]
I
_N 0__0
BOO -
B o
3ai 2 B ¥
4 o
400
200
| g
0 — 4 VAN
0 2 4 6 8 10 12 14 ni
e (RETET(R] HEHY EERE L JETE W iy W [ 1
# [min] [min] [mAU*s ] [maU ] *
e e R |--mmmeeee <o |--mmmee |
1 8.253 MM 8.1484 5398.14998 666.11841 94,1485
2 9.358 BB 8.1548 335.58391 32.62458 5.8515
VWD A, Wavelength=254 nm (GAOYUANYUAN2022-06-25150-2.0)
mAl ]
500 .
rac-3ai
400
300
200 -
8 g
T 4
100 -
o A
0 2 4 g 8 10 12 14 min
W fREFmE] SR R W i I /iy e T 5
# [min] [min]  [mAU*s] [mAU] %
e e e |- meee |--mmmeeee |---me--- |
1 8.235 BB B8.1328 1225.46594 139.89288 49,8785
2 9.329 BB 8.1587 1231.832863 123.15889 58,1295
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VWD A, Wavelength=254 nm [GADYUANYUAN2022-07-29183-1.0)
mAl |
’/N\I:::[iij¢o
80 -
3aj =
60 :: “CN
40 =
m-
o —
T L] T T T T T T
5 75 10 125 15 17.5 20 225 25 min

Wg CRETHTE] T R W U iy W i #5
#  [min] [min] [maL*s ] [mAaU ] *

1 22,772 MM 8.4554 212.81811 7.75949 14.6132
2 24.814 MM 8.581%9 1238.84705 41.1369%@ 85,3868

VWD A, Wavelength=254 nm (GAODYUANYUAN\2022-07-29163-2 D)

rac-3aj

287
24226

WE CREFETE] AT EET W U iy g i #5
¢ [min] [min] [maU*s ] [mAU ] *

1 22.917 BB 8.4394  77.85459 2.68851 49.44875
2 24.226 BB 8.4424  78.98276 2.64188 58.5925
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VWD A, Wavelength=254 nm (GAOYUANYUAN\2022-08-05168-1.0)

mAl ]
_N 0._0
350 \[:::I:V:T?
300 3ak =
o
gy v
250 ﬁ@@
200
150
100
45?
%0 8 &
‘c_@@
o — JAA
i 5 10 15 20 25
W R ETE] SR R e T e 2 311 EES
# [min] [min] [mAal*=] [mal] %

e |====] === | ====mmmmm- | ====mmmmm- | === |
1 9.955 MM 0.2067 2855.42676 230.18752 91.2B1s
2 10.765 MM 0.2301 272.72491 19.75656 8.7184

VWD A, Wavelength=254 nm (GAOYUANYUAN\2022-08-05168-2.0)

mAU ]
307 rac-3ak
300 = EE E
250 < 1
200+
150 4
100
50 4
0 o S — |J ! L
[u] é IID II5 2‘0 2I5
e {EEERTE] MR MR W [ W 5y W [ A
#  [min] [min]  [mAU*s] [mAU] g

1 9.970 BV 0.1886 3612.25854 291.4%619% 50.0279
2 10.770 VB 0.2116 3608.22949 263.82230 49.9721
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VIWD1 A, Wavelength=254 nm (GAOYUANYUAN\2022-06-27151-1.D)

mAU ]

100

200
P
s
3al [::1\ %@
m -
! cl

K’

=
o
o
-
=)
-
]
—
s
=

=

WE PREFETE] AET EETE I [ 4 W 7% W T FH
#  [min] [min]  [mAU*s] [mAU] %

9.988 MM 8.1881 1691.49292 156.55855 89.9313

2 18.684 MM 8.1873 189.37987 16.84866 10.6687

B e el 3 T L) e

VIWD1 A, Wavelength=254 nm (GAOYUANYUANI2022-06-27151-2.0)

100+

rac-3al

%
5 E%:.'
* kS

896
%%@
LN

I
@
0 |
=
o
i
()
—
s

mirg

WE CREFHTE] AT EETE I [ W iy W T #5

#  [min]

[min]  [mAU*s] [mAU] %

1 9.896 MM 8.1753 451.43683 42.91893 49.5783
2 18.578 MM 8.1961 459.26288  46.26858 58.4297
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mAU ]
175 /N\©;()jl/0
150
3am
125
Br

100+

75

VWD A, Wavelength=254 nm (GAO YUANYUAN2022-07-15157-1.D)

.
-
o
w
=
=
=
o
=

g PRETETE] T EETE i i1 1 W % e T FHL
# [min] [min] [mAU*s ] [mau] %
e e R |- mmeee <o |--mmmee |
1 11.122 MM 8.2257 1127.34798  B83.2385@ B88.8382
2 12.188 MM 8.2447 141.64246 9.648180 11.1618

mAU ]

1204

VIND1 A, Wavelength=254 nm (GAOYUANYUAN'2022-07-15157-2.D)

100 rac-3am

2
1
10.455

11.314

m

g CREFEfA] ST EETE e i U U i R
#  [min] [min] [maL*s ] [mau] *
e R <o <o |--mmmee |
1 18.455 BV 8.1988 980.61318 782.43313 56.8568
2 11.314 VB 8.2845 977.79828 72.87521 49.9432
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VWD A, Wavelength=254 nm (GADYUANYUAN\2022-06-22143-1.0)

mAU ] |
_N 0._0
100 3an ©/OMC
80
m_
40 -
20_
o A A
'20 T T T T T
10 15 20 25 35 mir}

Wg PRET ] T EETE W [ U iy W i #5

#  [min] [min]  [mAU*s] [mAU] %

R R R s [<-meemee - R |--mmee- |

1 34.584 MM 8.6358 355.41727 9.31762 11.2888
2 37.887 MM 8.6752 2792.97998 68.93867 88.7112
- IH.U"\J’WE‘II:. Wm:alm;;]=254 nm (GACYUANYUAN\2022-06-22143-2.0)
mAU ]
30 rac-3an
204
: 8
AA
A0+
-20 T T T T T T
10 15 20 25 30 35 min
g CREER) T eERE W i U 1 W T FH

#  [min] [min]  [mAU*s] [mAU]

1 34.417 BB 8.5684 234.51386 6.34248 49.5138
2 36.789 BB 8.6161 238.17128 6.82611 56.3878
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VWD A, Wavelength=254 nim (GAOYUANYUAN\2022-09-26162-1.D)

mAU ]
175 |
_N O (0]
5 g
= 5
125 ] 3a0 [::j/CN =
100
754
i Jﬂhjk
o_‘_'_“"--_N‘\lL | S
1] é ‘IID 'I|5 ZID 2‘5 mir
W fREER] SR bR LI R W iy 2 JIE B RS
# [min] [min] [mAU*=] [mAl] %

1 15.485 BB 0.2930 2532.6901% 130.75598 73.2841
2 17.745 BB 0.3310 923.29%387 42,07044 26.7159

VIWD1 A, Wavelength=254 nm (GADYUANYUAN'2022-08-23162-2 D)

mAl

175

rac-3ao

150 -

125
100 4 E .

¥ 2

754 T

50_

25

1] S — i

0 é IID II5 ZID 2|5 min
b {RERTE MR R % [ £ W5 i s T
# [min] [min] [mAU*s] [mADn] %

- m——— e B | == | === | == !
1 15.72% BB 0.3051 1718.01880 54.52218 49.7850
2 18.01% BB 0.3411 1732.83%925 76.3538B25 50.215D
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mAL ]

700

600

500 4

400

300

200

100

VWD A, Wavelength=254 nm (GAOYUANYUAN2022-07-15158-1.0)

I

3ap ©/Br
L

o
|
~
o
w
2
=

mirg

WE CREFETE] AET EETE I [ 1 [ 32 W i #H
#  [min] [min]  [mAU*s] [mAU] %
e O R |~ |---n-ee- |
1 8.722 MM 8.1812 4554.45868 418.95493 83.7816
2 9.746 MM 8.1872 8B81.65118 78.49992 16.2184

VWD A, Wavelength=254 nm [GAOYUANYUAN'2022-07-15158-2.0)

mAU ]
m -
rac-3ap
m -
404 @gﬁ
B & =
ol 5
20 -
0 i
5 6 7 8 8 10 11 nif

g PREFE ] AR EETE i [ 1 e 312 e i FH
# [min] [min] [mAL*s ] [maU ] %

1 B.781 MM 8.1711 264.77748  25.78514 58.8641
2 9.711 BB 8.1697 264.89%951  23.94738 49,9359
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VWD1 A, Wavelength=254 nm (GAOYUANYUAN\2022-06-30152-1.0)

mAU ]
I
400 3aq s_Cl rb‘;'»‘éb
2
oy
300
200
100 4
3
1] G N e K
[1] é -It !IS é 1ID mirl
g PRETTA] T MR W T R U ity U T 5
#  [min] [min] [maU*s ] [mau] *
L R R <o |--mmmee |
1 8.218 MM 8.1781 3587.52759 335.79%067 B8B.9301
2 9.218 W 8.1655 446.16412 48.28618 11.8689
~ WD A, Wavelengih=054 nm (GAGVUANYUANG022 06 301522 5)
mAU ]
40 -
rac-3aq
m_ —
] 2
It P
204
104
o —t T
-10 T T T T T T
5 [ 7 8 ] 10 11 mir

g PREFI] R EETE I [ 1 I i W T FH
# [min] [min]  [mAU*s] [mAU] %

1 8.281 VB 8.1543 256.14182  24,.84493 56.1859
2 9.185 BB 8.1612 255.85911  23.77225 49.8%1
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VWD1 A, Wavelength=254 nm (GADYUANYUANZ2022-06-22144-1.0)

mAU ]
175 /111 0._0
5 Br §
125 3ar ©: ]
OMe
100+
75
80 =
25 3
8
o A A . . AN
5 1ID 1|5 2ID 2|5 3|D mir}
WE PREFETE] FER EETE L iE W %y W T 1)
# [min] [min] [mAL*s ] [maU ] *

1 24.3%6 BB 8.4249 3294.26198 119.77538 91.8115

2 38.244 BB 8.5293 293.80368

VWD A, Wavelength=254 nm (GADYUANYUAN'2022-06-25144-2.0)

8.54878  B.1B&5

7 rac-3ar
W (RETETR] HEH R W [ A W iy W [ 1
# [min] [min]  [mAU*s] [mAU] %

1 24.178 BB 8.4699 425.42981
2 29.943 BB 8.5168 416.37149
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VWD A, Wavelength=254 nm (GAOYUANYUAN2022-06-27153-1.0)
mAU 7]

140 I
_N (0] (0]
1204
3as S
] Cr el
— aﬁ'ﬁﬁ@

min

g CRETIR) AR EETE W i 1 W 5y e i
#  [min] [min]  [mAU*s] [mAU] %
ceoe e R [+ [+ |=ommeee- |
1 9.438 MM 8.1768 931.71338  87.88967 87.1797
2 11.988 MM 8.2127 137.81357 18.736681 12.8283

VWD A, Wavelength=254 nm [GAOYUANYUAN'2022-06-28153-2.0)

50 rac-3as

9.327

11.718

104

o
=
=5
=
w
-
(=]
-
-
=
3
-
(=
5

min

Wg PREFETE] AT ERTE I [ W iy W i #1
#  [min] [min]  [mAU*s] [mAU] %
e R <o |- |--mmmee |
1 9.327 VB 8.1545 461.33395  45.82283 58.2253
2 11.718 BB 8.1931 457.19558 35.52795 49,7747
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VIWD1 A, Wavelength=254 nm (GAOYUANYUAN\2022-07-05155-1.0)

200 4 3at X
-

150

10.759

100 +

o]
o
-
=3
]
s
-
&
-
o

g PREFETE] HET EETE I [ 4 W i W T 1
#  [min] [min]  [mAU*s] [mAU] %

1 18.759 BB 8.1774 1847.18168 155.69687 8B8.1676
2 15.827 BB 8.2489 247.88731 15.47089 11.8324

VWD A, Wavelength=254 nm (GADYUANYUAN\2022-07-05155-2.0)

mAl 7]
250~
rac-3at
200 <
150 4
E;
100 g
=
i j\
o s " - L .
T T T T T T T
5] B 10 12 14 16 18

WE PREFETE] FET EETE U [ W iy W T #5
# [min] [min]  [mAU*s] [maU] %

1 16.588 BB 8.1756 1345,30969 114.59p95 58,9932
2 14.638 BB 8.2321 1292.98186 B3.75344 49,8668
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VWD A, Wavelength=254 nm (GADYUANYUAN\2022-08-22168-1.0)
mAU
140+

100

16.444

e REETR] SR R W i W 5y W iy 4
# [min] [min] [MAU*s] [mAU] g
e e e e | m=mmmmmm
1 16.444 BV 0.3072 2398.81885 121.06214 90.2806
2 17.344 VB 0.3362 258.25137 11.78237 9,.7194

VWD A, Wavelengh=254 nm (GAOYUANYUAN2022-08-22169-2.0)
mAU ]

350
300 + rac-3au
250 =

s 2

200 =
150
100

m -

N I Ny U
T T T T T
i 5 10 15 20 25 min
W R ER] ST RS W [ W oy I [ A4
# [mimn] [mimn] [mAl*=] [mAl] %

1 1&6.414 BV 0.3031 4263.84424 215.25%20 4%5.8747
2 17.219 VB 0.3361 4285.26416 195.23238 50.1253

S66



VWD A, Wavelength=254 nm (GAD YUANYUANZ022-08-03167-1.0)

mAU ]
Et
350 _N 0.__0
e
300 Y
3ba 2
200
150
1004
n —
0 1 2 3 4 5 6 7 8 9
W B ETIR] SET IEEE LT E A W i LI ECE
# [min] [min] [mAU*=] [mRT] 3

1 7.154 BV 0.1404 2144.%38%75 232.9%3689 85.9568
2 7.689 VB 0.1569 350.44247 34.,103%7 14.0434

WWD1 A, Wavelength=254 nm (GAOYUANYUANZ2022-10-12167-2.0)
mAU ]

350

300 rac-3ba

250

6.990
7515

200

150

100+

=}

=
o
o
.
]
o
g

g (RETI ] ST EERE i #H s 1y U i A
#  [min] [min]  [mAU*s] [mAU] %

1 6.998 BV 8.1332 1956.85742 223.27641 49,8348
2 7.515 VB 8.1348 1969.82813 221.43661 58.1652
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VWD1 A, Wavelength=254 nm (GAOYUANYUAN2022-08-03166-1.0)

mAl
140 ]?n @
_N 0.0 T
T
120
100 3ca @
m_
m_
40_
» _nﬂ‘”’@
204 L%@%
0 N~ J A
-20 T T T T T
a 5 10 15 20 25 mi
e REErR SR R W i W 5y W iy 5
# [min] [min] [mMAU*=] [mAT] 3
—===| === | ====]======= [ ========== [ ========== | ======== |
1 11.95% BV 0.2268 1950.970%5% 130.19%565 d9.6B29
2 13.913 MM 0.2855 224,.43913 13.099%2 10.3171
VWD A, Wavelength=254 nm [GADYUANYUAN2022-08-03166-2.0)
mAU
140
120 4
rac-3ca
100
m_
&
60 - p &
o
40
20 -
04— Jl.
-20 T T T T T
1] 5 10 15 20 25 min|
WE fREFER AR RS W iy W W 1] 4
# [min] [min] [mAU*=] [mAU] :3
e e | ====mmmmm- | ====mmmmm- | === |
1 11.e7e VB 0.2230 851.83e87 58.11563 50.1140
2 13.521 BE 0.2623 847.96136 4%,.89349 49,8860
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VWD A, Wavelength=277 nm (LY 806 2024-04-27 15-51-43.D)

mAU ] o (o) o)
LT
O Z
404 3da Ph
o
20-
10 1
@
S AL
0 § 10 15 20 25 mi
W CREFEE ST IR W [ A W iy W T
f# [min] [min] [mAU*=] [mal] %
———e|mm————— | === | mm————— | ==m——————— | =====mm—- | ====mme- |
1 13.5%05 BB 0.2544 55.80571 3.3e636 9.4615
2 15.218 BB 0.2774 534.01392 29.61370 90.5385
VWD A, Wavelength=277 nm [LYJ\704-XIAD 2024-04-12 21-15-50.0)
mAU ]
40 rac-3da
m_
20_
2
:
104
0_;/\JL—J\A
0 2 H 8 8 10 12 14 16 18 min
g fREEETTR] R bR W T W iy W T 5
# [min] [min] [mAU*=] [mAT] %
—mme|mm————— | mm== | mmm———— | m=mmm—m——— | mm——————— | ===mmmme |
1 14.200 BB 0.2678 259%.20071 14.69171 50.048&8
2 15.538 EB 0.2945 258.71e43 13.3851e 49,9532
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VWD1 A, Wavelength=254 nm (LYJ\804 2024-05-02 13-19-31.D)
mAU _

30— %
- &
Ph,, 0
] MeO 0o |
20{ I
3ea OMe g
15— ‘,_
|
] |
10— \
4 ‘ I
| |
5 |
o EE SN
‘5 ‘ I ‘ ‘ 10 ‘ I 1‘5 ‘ I ‘ 2‘0 2‘5 mi
g LREGHS ] S gy e [f1] A4 e =y IESTERSA
# [min] [min] [MAU*s] [mAU] %
| |——— |-~ |- |-—— |
1 10.430 BB 0.3984 428.48227 15.70181 18.3727
2 23.274 BB 0.9074 1903.68701 30.69971 81.6273
VWD1 A, Wavelength=254 nm (LYJ\804-XIAO 2024-05-02 15-18-21.D)
mAU | 3
| '
12— ‘
’ |
° rac-3ea I
] \
o] 1
| |
| | |
1 \
+] | A
] R n
Zi ‘ | j‘ \‘\
1 A\ | |
0o N IJJ B Lﬁhﬁ o /,/' \\
T T s mir]
[ P et |1 I S R & o U T A5 5 I [ A
# [min] [min] [MAU*s] [mAU] %
- [ e | —————————= [-————————- [———————- |
1 10.408 BB 0.3898 375.20584 13.95162 50.1417
2 23.171 BB 0.8430 373.084¢6 6.48728 49,8583
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VWD A, Wavelength=277 nm (LY \B05 2024-04-17 21-08-45.0)

mALU
250 -
200 -
g
150
100
50 E
0 P— == T T J '|]\ T T
i} 2 4 6 8 10 12 14 min
WE RIS R e JIE R e ey e T 5
# [min] [min] [mal*=] [mall] %
el EEE R e e | ==mmmmmme | === |
1 9.240 EE 0.1786 1919%.80151 165.21605 86.1638
2 10.277 BB 0.1%80 308.28311 23.82517 13.8382
— H-\:;WDT;_-Wmeia'n;é:zw nm (LYJT03-XIAD-2 2024-04-12 18-2543.0)
mAU 7]
250 rac-3fa
2004
1504 g w
1004
50-
o — N\ A _
0 2 4 g B 10 12 14 16 18 mi
e CREEE ST IR I T I W T
f# [min] [min] [mAO*=] [mall] 7
el e e e | mmmmmmmm- e | == |
1 9.1%2 BB 0.1763 1583.23328 136.53323 49,9885
2 10.215 BB 0.1983 1583.96223 122.108836 50.0115
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VWD A, Wavelength=254 nm (GAOYUANYUAN\2022-10-07174 D)

A l Ph
400 ‘;fp 5
3 &
e
300+
200 -

- OH
mAU |
\N/©;/\H/

100 4
0 o
0 10 20 30 40 50 &0 70 80 mir
W LE R SR R W i # W 5y W [
# [mimn] [mimn] [MAU*=] [mA&l] %
e e | ====]======= | ======mmee | =====mmmme | ====mme- |
1 27.104 MM 0.741% 1.53957e4 345.84125 91,1348
2 30.1%4 MM 0.7753 1497.61755 32.,19588 8.8652
VWD A, Wavelength=254 nm (GAOYUANYUAN\2022-10-07 176.D)
mAU | %
8
120
rac-5
100
m_
m_
40_
zo_
ot—— N~ A A
5 10 15 20 25 30 mir
W LE R SR R W i # W 5y W [
# [mimn] [mimn] [MAU*=] [mA&l] %
e e | ====]======= | ======mmee | =====mmmme | ====mme- |
1 27.104 MM 0.741% 1.53957e4 345.84125 91,1348
2 30.1%4 MM 0.7753 1497.61755 32.,19588 8.8652
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