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1. General

For thin layer chromatography (TLC), Merck silica gel 60 F254 aluminum sheets were used, and the
compounds were visualized by irradiation with UV light. Flash column chromatography was performed using
Merck silica gel 60 (230-400 mesh). For preparative TLC, TLC plates Miles Scientific Uniplate silica gel GF
UV254, 1000 micron, were used. 'H NMR and *C NMR spectra were recorded on a Bruker Avance 500 or
a Bruker Avance 400. Proton chemical shifts are reported in ppm downfield from tetramethylsilane (5 0.00
ppm) or relative to the residual proton signal of the deuterated solvent in CDCl; (8 7.26 ppm) or in (CD3)>SO
(6 2.50 ppm). Carbon chemical shifts were internally referenced to the deuterated solvent signal in CDCl; (8
77.0 ppm) or in (CD3),SO (8 40.0 ppm). High-resolution mass spectra were recorded on a Thermo Scientific
LTQ Orbitrap ESI ion trap mass spectrometer or a Bruker Times TOF ESI mass spectrometer. Enantiomer
ratios were determined by chiral-phase HPLC analyses using a Hitachi instrument. Optical rotations were
measured on a Jasco P2200 polarimeter.
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2. Synthesis of 1

Imines la-i are were synthesized from 2-aminophenols and o-ketoester derivatives by the reported
procedures'™ under slightly modified conditions.
Compound characterization data of imines 12,2 1¢,* 1e,* lg,4 1h,71i} 1j ,>¢ and 1k* have been reported.

0__0 0__0 0._0 MeO 0__0 0.__0
X QX x T x o x

N MeO N N N N

1a 1b 1c 1d 1e
O,N 0._0O cCl 0__0 0__0 0__0O 0__0 0__0
T X rxrdrr e Q.

N N Br N N N~ Ph N
1f 19 1h 1i 1 1k Ph

General procedure for the synthesis of imines 1a-c and 1e

Imines 1a,>**¢ 1b, 1c,* and 1e* are were synthesized by the reported procedures'** under slightly modified
conditions. To a solution of corresponding 2-aminophenol (5.0 mmol, 1.0 equiv) in 2-PrOH (5.0 mL), ethyl
pyruvate (5.0 mmol, 1.0 equiv) was added, and the mixture was stirred at room temperature (25 °C) for 18 to
24 h (monitored by TLC analysis). The mixture was concentrated under reduced pressure and purified by
flash column chromatography (CH>Cl,) to give imine 1.

Compound 1b

Yellow solid (618 mg, 65%). 'H NMR (500 MHz, CDCl3): & 7.21 (d, J = 9.0 Hz, 1H), 7.18 (d, J = 3.0 Hz,
1H), 7.05 (dd, J = 9.0 Hz, 3.0 Hz, 1H), 3.86 (s, 3H), 2.57 (s, 3H). *C NMR (125 MHz, CDCl;): § 156.9,
155.5, 153.5, 140.7, 131.5, 118.4, 117.0, 110.7, 55.9, 21.4. HRMS (ESI): m/z caled for Ci1oH;00sN [M+H]"
192.0655, found 192.0692.

Synthesis of 1d

Imine 1d° was synthesized by the reported method’ under slightly modified conditions. To a solution of 2-
hydroxy-4-methoxyaniline hydrochloride (878 mg, 5.0 mmol, 1.0 equiv) in EtOH (7.5 mL), K»CO; (691 mg,
5.0 mmol, 1.0 equiv) was added, and the mixture was stirred at room temperature (25 °C) for 30 min. To the
mixture, ethyl pyruvate (1.11 mL, 10 mmol, 2.0 equiv) was added followed by acetic acid (1.83 mL, 32
mmol), and the mixture was stirred at the same temperature for 18 h (monitored by TLC analysis). The
mixture was concentrated under reduced pressure and purified by flash column chromatography (CH»Cl») to
give 1d (413 mg, 43%) as a yellow solid.

Compound 1d°

"H NMR (500 MHz, CDCl;): 8 7.60 (d, J = 9.0 Hz, 1H), 6.90 (dd, J = 9.0 Hz, 2.5 Hz, 1H), 6.76 (d, J = 2.5
Hz, 1H), 3.88 (s, 3H), 2.52 (s, 3H). *C NMR (125 MHz, CDCl;): 8 161.4, 153.6, 151.3, 148.0, 129.4, 125.7,
112.9, 100.4, 55.9, 21.0. HRMS (ESI): m/z calcd for C10H10OsN [M+H]" 192.0655 found 192.0642.

General procedure for the synthesis of 1f-i
Imines 1f, 1g,* 1h,” and 1i® were synthesized by the reported method for the synthesis of 1a.%*
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Under N, to a mixture of corresponding 2-aminophenol (10 mmol, 1.0 equiv) and 4 A molecular sieve (2 g)
in toluene (100 mL), ethyl pyruvate (10 mmol, 1.0 equiv) was added at room temperature, and the mixture
was stirred under reflux at 110 °C (oil bath) for 18-24 h (monitored by TLC analysis). After being cooled to
room temperature, the mixture was filtered. The filtrate was concentrated under reduced pressure and purified
by flash column chromatography (CH>Cl,) to give 1.

Compound 1f

Yellow solid (1.39 g, 67%). 1H NMR (500 MHz, CDCls): 6 8.22 (dd, J=9.0 Hz, 2.5 Hz, 1H), 8.16 (d, J =
2.5 Hz, 1H), 7.88 (d,J=9.0 Hz, 1H), 2.65 (s, 3H). >*C NMR (125 MHz, CDCl;): § 159.0, 151.7, 147.9, 146 4,
134.9, 129.6, 120.3, 112.5, 21.8. HRMS (ESI): m/z calcd for CoH704N, [M+H]" 207.0400 found 207.0384.

Synthesis of 1j

Imine 1j>° was synthesized by the reported method.'® To a solution of 2-aminophenol (546 mg, 5.0 mmol,
1.0 equiv) in water (30 mL), benzoylformic acid (1.12 g, 7.5 mmol, 1.5 equiv) was added at room temperature,
and the mixture was stirred under reflux at 110 °C (oil bath) for 12 h (monitored by TLC analysis). After
being cooled to room temperature, the mixture was quenched with saturated NaHCO; solution (50 mL) and
extracted with EtOAc (5 x 30 mL). Organic layers were combined, washed with brine (80 mL), dried over
MgSOs, filtered, concentrated under reduced pressure, and purified by flash column chromatography
(CH2Cly) to give 1j (549 mg, 49%) as a colorless solid.

Synthesis of 1k

Imine 1k* was synthesized by the reported method* under slightly modified conditions.* To a solution of 2-
aminophenol (546 mg, 5.0 mmol, 1.0 equiv) and ethyl phenylpropiolate (826 pL, 5.0 mmol, 1.0 equiv) in
CH,Cl, (15 mL), triphenylphosphine (1.31 g, 5.0 mmol, 1.0 equiv) in CH>Cl, (10 mL) was added dropwise
at 0 °C over 10 min, and the mixture was stirred at room temperature (25 °C) for 16 h (monitored by TLC
analysis). The mixture was concentrated under reduced pressure and purified by flash column
chromatography (CH2Cl,) to give 1k (599 mg, 51%) as a pale brown solid.

3. Evaluations of Catalysts and Conditions (Table 1)

General procedure for the evaluations of catalysts and conditions for the reaction of 1a and 2a to afford
3a (Table 1, entries 1-11)

The reaction was performed in a glass vial with a cap. An inert atmosphere (nitrogen or argon) was not used.
To a solution of imine 1a (1.0 mmol, 1.0 equiv) and acetone (2a) (370 uL, 5.0 mmol, 5.0 equiv) in solvent
(1.0 mL), catalyst (indicated in the Table) was added, and the mixture was stirred at room temperature (25
°C) for 48 h. The reaction was monitored by TLC analysis. At 48 h, a portion (5 puL) of the mixture was taken
out, diluted with CDCl;, and analyzed by 'H NMR to determine the yield of 3a based on the ratio between
1a and 3a. At the same time, a portion (12 puL) of the mixture was taken out, and to this portion, EtOAc (300
uL) and aqueous saturated NH4Cl solution (300 pL) were added. This was extracted with EtOAc. Organic
layers were combined, washed with brine, dried over MgSOQsy, filtered, concentrated under reduced pressure,
and purified by preparative TLC plate (n-hexane/EtOAc = 75:25) to give 3a, which was used to determine
the er by chiral-phase HPLC analysis.
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General procedure for the evaluations of catalysts and conditions for the reaction of 1a and 2a to afford
3a (Table 1, entries 1 and 12-15)

The reaction was performed in a glass vial with a cap. An inert atmosphere (nitrogen or argon) was not used.
To a mixture of (S)-proline (indicated in the Table) in DMSO (1.0 mL), acetone (2a) (370 uL, 5.0 mmol, 5.0
equiv) was added, and the mixture was stirred at room temperature (25 °C) for approximately 1 min. After
checking the mixture was a solution or a suspension, imine 1a (1.0 mmol, 1.0 equiv) was added, and the
mixture was stirred at the same temperature for 48 h. The reaction was monitored by TLC analysis. At 48 h,
a portion (5 pL) of the mixture was taken out, diluted with CDCl3, and analyzed by "H NMR to determine
the yield of 3a based on the ratio between 1a and 3a. At the same time, a portion (12 puL) of the mixture was
taken out, and to this portion, EtOAc (300 puL) and aqueous saturated NH4Cl solution (300 pL) were added.
This was extracted with EtOAc. Organic layers were combined, washed with brine, dried over MgSOa,
filtered, concentrated under reduced pressure, and purified by preparative TLC plate (n-hexane/EtOAc =
75:25) to give 3a, which was used to determine the er by chiral-phase HPLC analysis.

For entryl, the experiments by both procedures were performed, and the same results were obtained.
For entry 13, (S)-proline (0.3 equiv) was not fully dissolved before addition of the imine and during the
reaction. For entries 1, 12, 14, and 15, (S)-proline was fully dissolved before the addition of the imine.

4. Mannich Reactions to Afford 3 (Scheme 2)

4.1. Synthesis of Racemic Standards of (£)-3: Mannich Reactions to Afford (+)-3

Synthesis of racemic standards of 3

(O 2 equiv) 0.0
C[ :/[ )J\/F@ PhCOzH (0.6 equiv) B M
N Rl (+)-3

2- PrOH rt
@c"f@ Q :@ J48S RS RN He
(+)-3a (2)- (x) 3c (x)-3f
20 h, 53% h % 24 h, 43% 52 h 11% 19 h, 42%
:/Ii)]\ :/E)k H
(£)- 3h (%) 3| (£)-3k (£)-
24 h 18% 24 h, 27% 55 h 46% 57 h, 47% 8d, 7%

For each case, total reaction time and isolated yield are shown.

General procedure for the synthesis of racemic standards of 3

The reaction was performed in glass vial with a cap. An inert atmosphere (nitrogen or argon) was not used.
To a solution of pyrrolidine (0.2 mmol, 0.2 equiv) and benzoic acid (0.6 mmol, 0.6 equiv) in 2-PrOH (1.0
mL), ketone 2 (10 mmol, 10 equiv) was added followed by imine 1 (1.0 mmol, 1.0 equiv), and the mixture
was stirred at room temperature (25 °C) for 4 h. To the mixture, ketone 2 (10 mmol, 10 equiv) was added,
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and the mixture was stirred at the same temperature (monitored by TLC analysis). The mixture was
concentrated under reduced pressure and dissolved in EtOAc (20 mL). Aqueous saturated NaHCO3 solution
(20 mL) was added, and the mixture was extracted with EtOAc. Organic layers were combined, washed with
brine, dried over MgSOQ,, filtered, concentrated under reduced pressure, and purified by flash column
chromatography (n-hexane/EtOAc = 90:10 and 80:20) to give (£)-3.

Compounds (£)-3d and (£)-3j were synthesized by the reactions of corresponding 1 and 2 using (+)-proline
(0.05 equiv) as the catalyst in DMSO.

4.2 Enantioselective Mannich Reactions to Afford 3 (Scheme 2)

General procedure for the (S)-proline-catalyzed Mannich reactions of 1 and 2 to afford 3 (Scheme 2)
The reaction was performed in glass vial with a cap. An inert atmosphere (nitrogen or argon) was not used.
To a solution of (S)-proline (0.05 mmol, 0.05 equiv) in DMSO (1.0 mL), ketone 2 (5.0 mmol, 5.0 equiv) was
added followed by imine 1 (1.0 mmol, 1.0 equiv), and the mixture was stirred at room temperature (25 °C)
(monitored by TLC analysis). The mixture was diluted with EtOAc (20 mL), and aqueous saturated NH4Cl
solution (20 mL) was added. The mixture was extracted with EtOAc. Organic layers were combined, washed
with brine, dried over MgSQ, filtered, concentrated under reduced pressure, and purified by flash column
chromatography (n-hexane/EtOAc = 90:10 and 80:20) to give 3.

CO.H
=
Rz_\ | )J\/R3 005 equiv)
1 DMSO, rt

Compound 3a
0. .0 General procedure, 96 h, flash column chromatography (n-hexane/EtOAc = 90:10 and
@ m 80:20), 188 mg (86 %, er 97:3), pale yellow oil. [a]p® +50.2 (c = 1.0, MeOH, er 97:3).
: 'H NMR (500 MHz, CDCl;): § 7.02-6.97 (m, 2H), 6.84 (td, J = 8.0 Hz, 1.5 Hz, 1H),
6.78 (dd, J= 8.0 Hz, 1.5 Hz, 1H), 5.08 (s, 1H), 3.13 (d, /= 18.0 Hz, 1H), 3.01 (d, J =
18.0 Hz, 1H), 2.21 (s, 3H), 1.48 (s, 3H). *C NMR (125 MHz, CDCl): § 207.2, 167.9, 140.7, 131.4, 125.21,
120.3, 116.4, 115.9, 56.0, 47.9, 31.5, 21.7. HRMS (ESI): m/z caled for C12H140sN [M+H]" 220.0968, found
220.0973. HPLC (Daicel Chiralpak AS-3, n-hexane/2-PrOH = 90:10, flow rate = 1.0 mL/min, A = 220 nm):
tr (major enantiomer) = 17.6 min, #r (minor enantiomer) = 25.4 min.

N™:
H -

Compound 3b
o .o General procedure, 96 h, flash column chromatography (r-hexane/EtOAc =90:10
Q m and 80:20), 219 mg (88 %, er 97:3), brown gum. [o]p> +47.2 (c = 1.0, MeOH, er
MeO N 97:3). '"H NMR (500 MHz, CDCl3): § 6.91 (d, J=9.0 Hz, 1H), 6.37 (dd, J=9.0
Hz, 3.0 Hz, 1H), 6.31 (d, /= 3.0 Hz, 1H), 5.09 (s, 1H), 3.76 (s, 3H), 3.13 (d, J =
18.0 Hz, 1H), 3.00 (d, J = 18.0 Hz, 1H), 2.21 (s, 3H), 1.48 (s, 3H). *C NMR (125 MHz, CDCL): § 207.3,
167.9, 157.1, 134.9, 132.2, 116.9, 105.3, 101.3, 55.9, 55.6, 47.8, 31.5, 21.7. HRMS (ESI): m/z calcd for

C13H1604N [M+H]" 250.1095, found 250.1095. HPLC (Daicel Chiralpak AS-3, n-hexane/2-PrOH = 90:10,
flow rate = 1.0 mL/min, A = 220 nm): ¢z (major enantiomer) = 26.2 min, #r (minor enantiomer) = 50.0 min.
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Compound 3¢
0. .0 General procedure, 96 h, flash column chromatography (n-hexane/EtOAc = 90:10
/@[ ij\ and 80:20), 205 mg (88 %, er 97:3), colorless solid. [a]p* +52.2 (c = 1.0, MeOH, er
N 97:3). '"H NMR (500 MHz, CDCl;): § 6.87 (d, J = 8.0 Hz, 1H), 6.64 (d, J = 8.0 Hz,
1H), 6.59 (s, 1H), 5.00 (s, 1H), 3.11 (d, J = 18.0 Hz, 1H), 3.00 (d, /= 18.0 Hz, 1H),
2.27 (s, 3H), 2.21 (s, 3H), 1.47 (s, 3H). *C NMR (125 MHz, CDCl;): § 207.3, 168.0, 138.7, 135.1, 131.1,
120.8, 116.3, 116.0, 56.0, 47.8, 31.5, 21.6, 20.9. HRMS (ESI): m/z calcd for Ci3His03N [M+H]" 234.1117,

found 234.1117. HPLC (Daicel Chiralpak AS-3, n-hexane/2-PrOH = 90:10, flow rate = 1.0 mL/min, A =220
nm): fr (major enantiomer) = 14.7 min, g (minor enantiomer) = 19.1 min.

Compound 3d
MeO 0. .0 General procedure, 72 h, flash column chromatography (n-hexane/EtOAc =90:10
@ m and 80:20), 31 mg (12 %, er 91:9), yellow oil. [a]p>> +42.4 (c = 1.0, MeOH, er
H : 91:9). '"H NMR (500 MHz, (CD3),SO): § 6.67 (d, J= 8.5 Hz, 1H), 6.64 (d, J= 3.0
Hz, 1H), 6.58 (dd, J= 8.5 Hz, 3.0 Hz, 1 H), 5.79 (s, 1H), 3.67 (s, 3H), 3.04 (d, J
= 17.0 Hz, 1H), 2.85 (d, J = 17.0 Hz, 1H), 2.07 (s, 3H), 1.31 (s, 3H). *C NMR (125 MHz, (CD3),S0): §
205.6, 168.8, 152.9, 140.8, 126.2, 116.0, 111.2, 102.7, 56.1, 55.6, 50.8, 31.3, 24.6. HRMS (ESI): m/z calcd

for C13H1604N [M+H]" 250.1095, found 250.1040. HPLC (Daicel Chiralpak 1A-3, n-hexane/2-PrOH = 95:5,
flow rate = 1.0 mL/min, A = 220 nm): #g (minor enantiomer) = 18.1 min, fz (major enantiomer) = 20.4 min.

Compound 3e
0. 0o General procedure, 96 h, flash column chromatography (n-hexane/EtOAc = 90:10
\@ m and 80:20), 85 mg (36 %, er 97:3), colorless solid. [a]p> +56.8 (¢ = 1.0, MeOH, er
N : 97:3). '"H NMR (500 MHz, CDCl;): § 6.81 (s, 1H), 6.80 (d, J= 8.5 Hz, 1H), 6.68 (d,
J=28.5Hz, 1H), 4.94 (s, 1H), 3.09 (d, J = 18.0 Hz, 1H), 3.01 (d, J = 18.0 Hz, 1H),
2.27 (s, 3H), 2.20 (s, 3H), 1.45 (s, 3H). *C NMR (125 MHz, CDCl;): § 207.2, 168.1, 140.8, 130.3, 128.7,
125.7, 116.7, 116.0, 56.1, 47.8, 31.4, 21.6, 20.6. HRMS (ESI): m/z calcd for Ci3H1s03N [M+H]" 234.1118,

found 234.1118. HPLC (Daicel Chiralpak AS-3, n-hexane/2-PrOH = 90:10, flow rate = 1.0 mL/min, A =220
nm): fr (major enantiomer) = 14.6 min, fz (minor enantiomer) = 22.8 min.

Compound 3f

OuN 0. .0 General procedure, 4 h, flash column chromatography (n-hexane/EtOAc = 90:10
@ m and 80:20), 74 mg (28 %, er 50:50), yellow solid. "H NMR (500 MHz, CDCls): &
H 7.96 (dd, J = 8.5 Hz, 2.0 Hz, 1H), 7.92 (d, J = 2.0 Hz, 1H), 6.78 (d, J = 8.5 Hz,
1H), 5.78 (s, 1H), 3.24 (d, /= 18.5 Hz, 1H), 3.05 (d, /= 18.5 Hz, 1H), 2.25 (s, 3H),
1.55 (s, 3H). *C NMR (125 MHz, CDCl;): § 207.0, 165.8, 140.1, 138.6, 137.4, 121.9, 114.1, 113.0, 56.0,
48.5,31.3, 23.0. HRMS (ESI): m/z caled for C12Hi305N,; [M+H]"™ 265.0809, found 265.0809. HPLC (Daicel

Chiralpak AS-3, n-hexane/2-PrOH = 70:30, flow rate = 0.5 mL/min, A =220 nm): g = 27.1 min, 29.5 min.

Compound 3g
General procedure, 28 h, flash column chromatography (n-hexane/EtOAc = 90:10

Cl (6] O
@[ m and 80:20), 72 mg (28 %, er 97:3), orange gum. [at]p® +22.6 (¢ = 1.0, MeOH, er
N 97:3). 'TH NMR (500 MHz, CDCls): § 7.01 (d, J = 2.5 Hz, 1H), 6.97 (dd, J = 8.5
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Hz, 2.5 Hz, 1H), 6.71 (d, J= 8.5 Hz, 1H), 5.12 (s, 1H), 3.13 (d, /= 18.0 Hz, 1H), 3.00 (d, /= 18.0 Hz, 1H),
2.22 (s, 3H), 1.47 (s, 3H). *C NMR (125 MHz, CDCl;): § 207.2, 167.1, 140.9, 130.1, 125.2, 124.8, 116.7,
116.6, 55.9, 47.8, 31.4, 21.7. HRMS (ESI): m/z calcd for C12H1303NC1 [M+H]" 254.0578, found 254.0554.
HPLC (Daicel Chiralpak 1A-3, n-hexane/2-PrOH = 95:5, flow rate = 1.0 mL/min, A = 220 nm): ¢tz (minor
enantiomer) = 16.0 min, #z (major enantiomer) = 18.9 min.

Compound 3h
0. .0 General procedure, 96 h, flash column chromatography (#-hexane/EtOAc=90:10
/@ m and 80:20), 189 mg (64 %, er 96:4), pale orange solid. [a]p> +33.5 (c = 1.0,
Br H : MeOH, er 96:4). '"H NMR (500 MHz, CDCl;): § 6.94 (dd, J = 8.5 Hz, 2.5 Hz,
1H), 6.92 (d, J=2.5 Hz, 1H), 6.86 (d, /= 8.5 Hz, 1H), 5.18 (s, 1H), 3.14 (d, J =
18.5 Hz, 1H), 2.99 (d, J = 18.5 Hz, 1H), 2.22 (s, 3H), 1.48 (s, 3H). *C NMR (125 MHz, CDCL): & 207.1,
167.1, 139.6, 132.8, 122.9, 118.4, 117.8, 117.6, 55.8, 47.9, 31.4, 21.8. HRMS (ESI): m/z calcd for

C12H130;NBr [M+H]" 298.0073, found 298.0035. HPLC (Daicel Chiralpak AS-3, n-hexane/2-PrOH = 95:5,
flow rate = 1.0 mL/min, A = 220 nm): ¢z (major enantiomer) = 25.9 min, #r (minor enantiomer) = 52.4 min.

Compound 3i
0. .0 General procedure, 14 days, flash column chromatography (n-hexane/EtOAc = 90:10
@[ m and 80:20), 170 mg (69 %, er 97:3), pale orange solid. [o]p> +55.4 (c = 1.0, MeOH,
H : er 97:3). '"H NMR (500 MHz, CDCls): § 6.97 (t,J = 7.5 Hz, 1H), 6.96 (d, J = 7.5 Hz,
W 1H), 6.80 (t, J=7.5 Hz, 1H), 6.73 (d, /= 7.5 Hz, 1H), 3.12 (d, /= 18.5 Hz, 1H), 3.02
(d, J=18.5 Hz, 1H), 2.20 (s, 3H), 1.87-1.72 (m, 2H), 1.45-1.21 (m, 2H), 0.85 (t,J =
7.5 Hz, 3H). *C NMR (125 MHz, CDCls): § 207.0, 167.2, 140.4, 131.3, 125.2, 119.8, 116.3, 115.4, 59.5,
47.3, 38.2, 31.3, 17.7, 14.0. HRMS (ESI): m/z caled for CisH;sOsN [M+H]" 248.1281, found 248.1295.

HPLC (Daicel Chiralpak AS-3, n-hexane/2-PrOH = 90:10, flow rate = 1.0 mL/min, A = 220 nm): #r (major
enantiomer) = 13.2 min, #z (minor enantiomer) = 21.1 min.

Compound 3j

0. .0 General procedure, 15 days, flash column chromatography (n-hexane/EtOAc = 90:10
©[ :ij\ and 80:20), 61 mg (22 %, er 99:1), colorless solid. [o]p? +102.0 (c = 1.0, MeOH, er
N Bh 99:1). '"H NMR (500 MHz, CDCl;): § 7.38 (d, J = 7.5 Hz, 1H), 7.31-7.24 (m, 2H),
7.21 (t,J="7.5 Hz, 1H), 7.02 (t, J= 7.5 Hz, 1H), 6.98 (d, J= 7.5 Hz, 1H), 6.84 (d, J
=7.5Hz, 1H), 6.77 (t,J= 7.5 Hz, 1H), 3.68 (d, J = 17.5 Hz, 1H), 3.28 (d, J= 17.5 Hz, 1H), 2.06 (s, 3H). *C
NMR (125 MHz, CDCl3): 6 207.4, 165.7,140.9, 137.2,131.5, 128.7, 128.3, 126.0, 125.2, 120.5, 116.5, 116.1,
61.7, 50.9, 31.8. HRMS (ESI): m/z calcd for C17H160sN [M+H]" 282.1180, found 282.1180. HPLC (Daicel
Chiralpak AS-3, n-hexane/2-PrOH = 80:20, flow rate = 1.0 mL/min, A = 220 nm): fz (major enantiomer) =

9.6 min, #z (minor enantiomer) = 24.7 min.

Compound 3k
General procedure, 15 days, flash column chromatography (n-hexane/EtOAc =90:10

o__0
@[ m and 80:20), 134 mg (45 %, er 98:2), pale orange solid. [a]p? +42.5 (¢ = 1.0, MeOH,
N

N .\ er 98:2). "H NMR (500 MHz, CDCl3): § 7.30-7.22 (m, 3H), 7.07-7.03 (m, 2H), 7.01

Ph (td, J= 7.8 Hz, 1.5 Hz, 1H), 6.98 (dd, J= 7.8 Hz, 1.5 Hz, 1H), 6.82 (td, /= 7.8 Hz,
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1.5 Hz, 1H), 6.76 (dd, J= 7.8 Hz, 1.5 Hz, 1H), 3.10 (d, J= 14.0 Hz, 1H), 3.07 (d, /= 18.0 Hz, 1H), 3.04 (d,
J=14.0 Hz, 1H), 2.93 (d, J=18.0 Hz, 1H), 2.18 (s, 3H). >*C NMR (125 MHz, CDCL): § 206.5, 167.0, 140.6,
134.3, 130.9, 130.2, 128.6, 127.5, 125.3, 120.1, 116.5, 115.7, 59.8, 47.3, 41.1, 31.1. HRMS (ESI): m/z calcd
for C1sH1s03N [M+H]" 296.1281, found 296.1296. HPLC (Daicel Chiralpak AS-3, n-hexane/2-PrOH = 90:10,
flow rate = 1.0 mL/min, A = 220 nm): ¢z (major enantiomer) = 15.1 min, fr (minor enantiomer) = 39.5 min.

Compound 31
o. .0 General procedure, 12 days, flash column chromatography (n-hexane/EtOAc =
@ m/ 90:10 and 80:20), 38 mg (16 %, er 97:3), pale brown solid. [oo? +53.9 (¢ = 1.0,
N MeOH, er 97:3). '"H NMR (500 MHz, CDCl3): § 7.02-6.97 (m, 2H), 6.84 (ddd, J =
7.8 Hz, 7.3 Hz, 1.5 Hz, 1H), 6.78 (dd, J = 7.8 Hz, 1.5 Hz, 1H), 5.15 (s, 1H), 3.11
(d, J=18.0 Hz, 1H), 2.96 (dd, J = 18.0 Hz, 0.5 Hz, 1H), 2.55-2.41 (m, 2 Hz), 1.47 (d, /= 0.5 Hz, 3H), 1.07
(t,J = 7.5 Hz, 3H). *C NMR (125 MHz, CDCl3): § 210.2, 167.9, 140.7, 131.4, 125.2, 120.2, 116.3, 115.9,
56.1,46.5,37.4,21.7, 7.4. HRMS (ESI): m/z caled for C13H;403N [M+H]" 234.1123, found 234.1123. HPLC

(Daicel Chiralpak AS-3, n-hexane/2-PrOH = 90:10, flow rate = 1.0 mL/min, A = 220 nm): = (major
enantiomer) = 10.8 min, #z (minor enantiomer) = 13.0 min.

5. Analyses of the Reactions at Various Time Points (Scheme 3)

Analysis of the (S)-proline-catalyzed Mannich Reaction at various time points (Scheme 3a)

The reaction of 1a and 2a in the presence of (S)-proline was performed using the general procedure described
in section 4.2. At the indicated time, a portion (5 pL) of the mixture was taken out, diluted with CDCl3, and
analyzed by "H NMR to determine the yield of 3a based on the ratio between 1a and 3a. At the same time, a
portion (12 pL) of the mixture was taken out, and to this portion, EtOAc and aqueous saturated NH4Cl
solution were added. This was extracted with EtOAc. Organic layers were combined, washed with brine,
dried over MgSQs, filtered, concentrated under reduced pressure, and purified by preparative TLC (n-
hexane/EtOAc = 75:25) to give 3a, which was used to determine the er by chiral-phase HPLC analysis.

Analysis of the retro-Mannich reactions of (+)-3a in the presence of (S)-proline at various time points
(Scheme 3b)

Top: To a solution of (£)-3a (1.0 mmol, 1.0 equiv) in DMSO (1.0 mL), (S)-proline (0.05 mmol, 0.05 equiv)
was added, and the mixture was stirred at room temperature (25 °C). Bottom: To a solution of (£)-3a (0.5
mmol, 1.0 equiv) in DMSO (5.0 mL), (S)-proline (0.15 mmol, 0.3 equiv) was added, and the mixture was
stirred at 40 °C. At the indicated time, the ratio between 3a and 1a and the er of 3a were analyzed by '"H NMR
and HPLC, respectively, as described in the analysis for the reaction of Scheme 3a.

Analysis of the retro-Mannich reactions of (S)- and (R)-3a in the presence of (S)-proline at various time
points (Scheme 3c¢)

To a solution of (R)-3a (R:S = 95:5) or (5)-3a (R:.S = 2:98) (0.5 mmol, 1.0 equiv) in DMSO (5.0 mL), (S)-
proline (0.15 mmol, 0.3 equiv) was added, and the mixture was stirred at 40 °C. At the indicated time, the
ratio between 3a and 1a and the er of 3a were analyzed by '"H NMR and HPLC, respectively, as described in
the analysis for the reaction of Scheme 3a.
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6. Kinetic Resolutions of (+)-3 via Retro-Mannich Reactions (Scheme 4)

General procedure for the (S)-proline-catalyzed Kinetic resolutions of (£)-3 via retro-Mannich reactions
(Scheme 4)

Before the reaction for the isolation of the product, a test reaction to observe the consumption of 3 (i.e., to
determine the suitable/possible reaction time for the kinetic resolution). Test reaction: To a solution of (£)-3
(0.5 mmol, 1.0 equiv) in DMSO (5.0 mL), (S)-proline (0.15 mmol, 0.3 equiv) was added, and the mixture
was stirred at 40 °C (heating block) (monitored by TLC analysis). Several times during the reaction, a portion
(5 uL) of the mixture was taken out, diluted with CDCIls;, and analyzed by 'H NMR to determine the
conversion based on the ratio between 3 and 1. The reaction time suitable for isolation of the product of the
kinetic resolution was determined as the time that reached to 50% consumption (decomposition) of 3 or the
time that the consumption (decomposition) of 3 was slowed or ceased (even the consumption (decomposition)
was far less than 50%).

Kinetic resolution reaction to isolate the product: To a solution of ()-3 (0.5 mmol, 1.0 equiv) in DMSO (5.0
mL), (S)-proline (0.15 mmol, 0.3 equiv) was added, and the mixture was stirred at 40 °C (heating block)
(monitored by TLC analysis). After the reaction time determined by the test reaction, the mixture was diluted
with EtOAc (20 mL), and aqueous saturated NH4Cl solution (20 mL) was added. The mixture was extracted
with EtOAc. Organic layers were combined, washed with brine, dried over MgSO,, filtered, concentrated
under reduced pressure, and purified by flash column chromatography (n-hexane/EtOAc = 90:10 and 80:20)
to give 3.

0. .0 CO,H

Rz_/ | LCL/ 3 (OSequw Oi T)K/ 3 Zqofo 0
3
A N R R e N/ Rl +)J\/R

1 2

H R’ DMSO 40 °C
(+)-3 ent-3

Compound ent-3a

General procedure (kinetic resolution), 48 h (consumption of 3a estimated by the test reaction: 50%), flash
column chromatography (n-hexane/EtOAc = 90:10 and 80:20), 49 mg (45 %, er 92:8), pale yellow oil. [a]p*’
—45.0 (c = 1.0, MeOH, er 92:8). HPLC (Daicel Chiralpak AS-3, n-hexane/2-PrOH = 90:10, flow rate = 1.0
mL/min, A =220 nm): fz (minor enantiomer) = 17.7 min, ¢z (major enantiomer) = 24.3 min.

Compound 3a

General procedure (kinetic resolution) but using (R)-proline instead of (S)-proline, 48 h, flash column
chromatography (n-hexane/EtOAc = 90:10 and 80:20), 46 mg (42%, er 93:7) , pale yellow oil. [a]p* +46.6
(c=1.0, MeOH, er 93:7). HPLC (Daicel Chiralpak AS-3, n-hexane/2-PrOH = 90:10, flow rate = 1.0 mL/min,
A =220 nm): fr (major enantiomer) = 16.3 min, fz (minor enantiomer) = 23.2 min.

Compound ent-3b

General procedure (kinetic resolution), 72 h (consumption of 3b estimated by the test reaction: 47%), flash
column chromatography (n-hexane/EtOAc = 90:10 and 80:20), 48 mg (39 %, er 87:13), brown gum. [a]p*’
-36.8 (c = 1.0, MeOH, er 87:13). HPLC (Daicel Chiralpak AS-3, n-hexane/2-PrOH = 90:10, flow rate = 1.0
mL/min, A =220 nm): fz (minor enantiomer) = 26.5 min, ¢z (major enantiomer) = 47.0 min.
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Compound ent-3¢

General procedure (kinetic resolution), 48 h (consumption of 3¢ estimated by the test reaction: 51%), flash
column chromatography (n-hexane/EtOAc = 90:10 and 80:20), 52 mg (45 %, er 91:9), colorless solid. [a]p*’
—47.2 (¢ = 1.0, MeOH, er 91:9). HPLC (Daicel Chiralpak AS-3, n-hexane/2-PrOH = 90:10, flow rate = 1.0
mL/min, A =220 nm): fz (minor enantiomer) = 14.8 min, #z (major enantiomer) = 18.8 min.

Compound ent-3d

General procedure (kinetic resolution), 24 h (consumption of 3d estimated by the test reaction: 70%), flash
column chromatography (n-hexane/EtOAc = 90:10 and 80:20), 30 mg (24 %, er 94:6), brown oil. [a]p*> —
54.5 (c = 1.0, MeOH, er 94:6). HPLC (Daicel Chiralpak IA-3, n-hexane/2-PrOH = 95:5, flow rate = 1.0
mL/min, A =220 nm): fr (major enantiomer) = 17.5 min, fr (minor enantiomer) = 20.7 min.

Compound ent-3e

General procedure (kinetic resolution), 24 h (consumption of 3e estimated by the test reaction: 50%), flash
column chromatography (n-hexane/EtOAc = 90:10 and 80:20), 38 mg (33 %, er 93:7), yellow oil. [a]p> —
40.2 (¢ = 1.0, MeOH, er 93:7). HPLC (Daicel Chiralpak AS-3, n-hexane/2-PrOH = 90:10, flow rate = 1.0
mL/min, A =220 nm): fz (minor enantiomer) = 14.7 min, ¢z (major enantiomer) = 21.8 min.

Compound ent-3g

General procedure (kinetic resolution), 72 h (consumption of 3g estimated by the test reaction: 20%), flash
column chromatography (n-hexane/EtOAc = 90:10 and 80:20), 64 mg (51 %, er 79:21), orange solid. HPLC
(Daicel Chiralpak [1A-3, n-hexane/2-PrOH = 95:5, flow rate = 1.0 mL/min, A =220 nm): ¢z (major enantiomer)
= 15.5 min, fr (minor enantiomer) = 19.2 min.

Compound ent-3h

General procedure (kinetic resolution), 96 h (consumption of 3h estimated by the test reaction: 22%), flash
column chromatography (n-hexane/EtOAc = 90:10 and 80:20), 95 mg (64 %, er 72:28), pale orange solid.
[a]p® 9.8 (c = 1.0, MeOH, er 72:28). HPLC (Daicel Chiralpak AS-3, n-hexane/2-PrOH = 95:5, flow rate =
1.0 mL/min, A = 220 nm): #r (minor enantiomer) = 26.0 min, fz (major enantiomer) = 50.1 min.

Compound ent-3i

General procedure (kinetic resolution), 96 h (consumption of 3i estimated by the test reaction: 47%), flash
column chromatography (n-hexane/EtOAc = 90:10 and 80:20), 52 mg (42 %, er 95:5), pale orange solid.
[a]p® —54.4 (c = 1.0, MeOH, er 95:5). HPLC (Daicel Chiralpak AS-3, n-hexane/2-PrOH = 90:10, flow rate
= 1.0 mL/min, A = 220 nm): ¢z (minor enantiomer) = 13.4 min, fz (major enantiomer) = 19.9 min.

Compound ent-3j

General procedure (kinetic resolution), 168 h (consumption of 3j estimated by the test reaction: 42%), flash
column chromatography (n-hexane/EtOAc = 90:10 and 80:20), 63 mg (45 %, er 93:7), yellow oil. [a]p> —
91.5 (¢ = 1.0, MeOH, er 93:7). HPLC (Daicel Chiralpak AS-3, n-hexane/2-PrOH = 80:20, flow rate = 1.0
mL/min, A =220 nm): fz (minor enantiomer) = 9.6 min, fz (major enantiomer) = 24.3 min.
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Compound ent-3k

General procedure (kinetic resolution), 168 h (consumption of 3k estimated by the test reaction: 15%), flash
column chromatography (n-hexane/EtOAc = 90:10 and 80:20), 71 mg (48 %, er 89:11), pale orange solid.
[a]p® —39.9 (c = 1.0, MeOH, er 89:11). HPLC (Daicel Chiralpak AS-3, n-hexane/2-PrOH = 90:10, flow rate
= 1.0 mL/min, A = 220 nm): ¢z (minor enantiomer) = 15.1 min, fz (major enantiomer) = 38.3 min.

Compound ent-31

General procedure (kinetic resolution), 10 days (consumption of 31 estimated by the test reaction: 20%), flash
column chromatography (n-hexane/EtOAc = 90:10 and 80:20), 75 mg (64 %, er 62:38), pale brown solid.
[a]p® —11.6 (c = 1.0, MeOH, er 62:38). HPLC (Daicel Chiralpak AS-3, n-hexane/2-PrOH = 90:10, flow rate
= 1.0 mL/min, A =220 nm): fr (minor enantiomer) = 10.9 min, #z (major enantiomer) = 12.8 min.

7. Combination of the Mannich Reaction and the Retro-Mannich Reaction to Afford 3 (Scheme 5)

Formation of 3a with er >99:1: Procedure for the combination of the (S)-proline-catalyzed Mannich
reaction and (R)-proline-catalyzed retro-Mannich reaction (Scheme 5)

To a solution of (S)-proline (5.8 mg, 0.05 mmol, 0.05 equiv) in DMSO (1.0 mL), acetone (2a) (370 uL, 5.0
mmol, 5.0 equiv) was added followed by imine 1a (161 mg, 1.0 mmol, 1.0 equiv), and the mixture was stirred
at room temperature (25 °C) for 96 h (monitored by TLC analysis). The mixture was diluted with EtOAc (20
mL), and aqueous saturated NH4Cl solution (20 mL) was added. The mixture was extracted with EtOAc (4
times). Organic layers were combined, washed with brine, dried over MgSQs, filtered, concentrated under
reduced pressure, and purified by flash column chromatography (n-hexane/EtOAc = 90:10 and 80:20) to give
3a (187 mg, 85%, er 96:4).

The obtained 3a (er 96:4, 187 mg, 0.85 mmol, 1.0 equiv) was dissolved in DMSO (8.5 mL), and (R)-proline
(30 mg, 0.26 mmol, 0.3 equiv) was added at room temperature (25 °C). The mixture was stirred at 40 °C
(heating block) for 24 h (monitored by TLC analysis). After being cooled to room temperature, the mixture
was diluted with EtOA (40 mL), and aqueous saturated NH4Cl solution (100 mL) was added. The mixture
was extracted with EtOAc (4 times). Organic layers were combined, washed with brine, dried over MgSOs,
filtered, concentrated under reduced pressure, and purified by flash column chromatography (n-
hexane/EtOAc = 90:10 and 80:20) to give 3a (156 mg, 71%, er 99.4:0.6). HPLC (Daicel Chiralpak AS-3, n-
hexane/2-PrOH = 90:10, flow rate = 1.0 mL/min, A =220 nm): #z (major enantiomer) = 17.6 min, #r (minor

<_>‘COQH [ ) ""CO5H
005 equiv) @ /VI/\)OJ\ (0.3 equiv) ©[ :/l/u\
la+2a —
SO DMSO

40°C
96 h, 85% er 96:4 24 h, 71% er99406

enantiomer) = 25.8 min.

Formation of 3b with er >99:1 (Scheme 5)
Compound 3b (synthesized by (S)-proline-catalyzed Mannich reaction, er 97:3, 50.0 mg, 0.2 mmol, 1.0
equiv) was dissolved in DMSO (2.0 mL), and (R)-proline (6.9 mg, 0.06 mmol, 0.3 equiv) was added at room
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temperature (25 °C). The mixture was stirred at 40 °C (heating block) for 18 h (monitored by TLC analysis).
After being cooled to room temperature, the mixture was diluted with EtOA (40 mL), and aqueous saturated
NH4ClI solution (100 mL) was added. The mixture was extracted with EtOAc (4 times). Organic layers were
combined, washed with brine, dried over MgSOy, filtered, concentrated under reduced pressure, and purified
by flash column chromatography (n-hexane/EtOAc = 90:10 and 80:20) to give 3b (38 mg, 76%, er >99:1).
HPLC (Daicel Chiralpak AS-3, n-hexane/2-PrOH = 90:10, flow rate = 1.0 mL/min, A = 220 nm): #r (major
enantiomer) = 26.3 min, #z (minor enantiomer) = 51.2 min.

Formation of 3d with er >99:1 (Scheme 5)

Compound 3d (synthesized by (S)-proline-catalyzed Mannich reaction, er 91:9, 50.0 mg, 0.2 mmol, 1.0
equiv) was dissolved in DMSO (2.0 mL), and (R)-proline (6.9 mg, 0.06 mmol, 0.3 equiv) was added at room
temperature (25 °C). The mixture was stirred at 40 °C (heating block) for 22 h (monitored by TLC analysis).
After being cooled to room temperature, the mixture was diluted with EtOA (40 mL), and aqueous saturated
NH4ClI solution (100 mL) was added. The mixture was extracted with EtOAc (4 times). Organic layers were
combined, washed with brine, dried over MgSOy, filtered, concentrated under reduced pressure, and purified
by flash column chromatography (n-hexane/EtOAc = 90:10 and 80:20) to give 3d (31 mg, 62%, er >99:1).
HPLC (Daicel Chiralpak 1A-3, n-hexane/2-PrOH = 95:5, flow rate = 1.0 mL/min, A = 220 nm): g (minor
enantiomer) = 18.5 min, #z (major enantiomer) = 20.1 min.
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® 00 © ® © © ~ =~ ~

S T
""""" [ A A N N I
8.3 8.2 8.1 8.0 7.9 7.8 7.7 7.6 7.5 7.4 7.3 ppm
g 3 S

Current Data Parameters

NAME KLC-PhD272 20230921
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date 20230922
Time 0.37 h
INSTRUM Avance
PROBHD 7167889 0002 (
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 101
DW 50.000 usec
DE 54.20 usec
TE 298.1 K
D1 1.00000000 sec
TDO 1
SFO1 500.1330883 MHz
NUC1 1H
PO 4.00 usec
Pl 12.00 usec
PLW1 8.03020000 W
F2 - Processing parameters
ST 65536
SF 500.1300127 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
O,N 0__0O
TL X
N
1f

S20



— — 0O 0O [o) Y@ < <
o ~ oo mM Q0 N o L0 n O N [ee]
o O=d o« o P Nen = Current Data Parameters
oMUy o9 N = Toe o NAME KLC-PhD272 20230921
EXPNO 11
T 1
F2 - Acquisition Parameters
Date 20230922
Time 2.37 h
O5N (@) (@) INSTRUM Avance
PROBHD 72167889 0002 (
\(ji I PULPROG zgpg30
N TD 65536
SOLVENT CDC13
1f NS 1024
DS 4
SWH 30120.482 Hz
FIDRES 0.919204 Hz
AQ 1.0878977 sec
RG 101
DW 16.600 usec
DE 33.20 usec
TE 298.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 125.7703643 MHz
NUC1 13C
PO 3.33 usec
Pl 10.00 usec
PLW1 28.94899940 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz65b
PCPD2 80.00 usec
PLW2 8.03020000 W
PLW12 0.18068001 W
PLW13 0.09088100 W
F2 - Processing parameters
ST 32768
SF 125.7577916 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
N
| ' | ' | ' | ' | S21
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29N NZ2ILLe52IILHIA8Y 998 o an
NOOOOOANARNNWOWW OO MMM~ [~~~ N O S o < giggo KLC—PhD26971i3(2)
[l N N Ve liVo BiNe IiVe BINo BiNo BiNe BiVe Ve BiNo BiNc IiNe IVo IiNo BiNo I To) MMM AN N — PROCNO 1
M%/ \\// ‘ \/ F2 - Acquisition Parameters
Date 20230226
Time 20.36 h
INSTRUM Avance
PROBHD 2167889 0002 (
0__0 PULPROG zg30
O D 65536
| SOLVENT CDC13
N : NS 16
H - DS 2
SWH 10000.000 Hz
3a FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 101
DW 50.000 usec
[ DE 54.15 usec
][ f J{ TE 298.1 K
D1 1.00000000 sec
TDO 1
SFO1 500.1330883 MHz
NUC1 1H
PO 4.10 usec
Pl 12.30 usec
PLW1 8.00000000 w
F2 - Processing parameters
SI 65536
SF 500.1300125 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
J jL JL.._._JL
10 9 8 7 6 5 4 3 2 1 0 ppm
o<t | - N~ < n S22
o|lo|o o o|lo o -
N~ - - | ™ %)



O MO NO WO WO LN O~ < N OO S~ < —
—HH OO OO W W O OO < < NN 0O O ™~ WO Current Data Parameters
cNeoNoNoNaNo NN Ne) 00 GO CO O O CO O S~ S NAME KLC-PhD269_P2
. . . . . . . . . . . EXPNO lO
W WO W W WY W 0w W O PROCNO 1
\\ \1/ j/ \/ \ / F2 - Acquisition Parameters
Date 20230226
Time 20.36 h
INSTRUM Avance
PROBHD 2167889 0002 (
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 101
DW 50.000 usec
DE 54.15 usec
TE 298.1 K
D1 1.00000000 sec
TDO 1
SFO1 500.1330883 MHz
. . . , , : : : : : : : : . . . . . . . . NUC1 1H
I I ! ! I I po 4.10 usec
7.00 6.95 6.90 6.85 6.80 6.75 ppm Pl 12.30 usec
PLW1 8.00000000 W
L(N7 ‘:o % ;ﬁ : g [l: F2 - Processing parameters
—H OO N o ST 65536
s e .o . . . . SF 500.1300125 MHz
N oM N AN [Q\} — — WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
0__0O
CL IR
N :
H -
3a
I ) I ) I ) I ) I ) I ) I ) I ) I " S23

2.8 2.6 24 2.2 2.0 1.8 1.6 1.4 1.2 ppm



— 9] [©)} ~ — O O
N [ee] e} (42] N AN ™M O n O N o 9] Nej [e0)
= =~ = B R =RCRT aen <% = < Current Data Parameters
S 3 /N A s NS P s~ NAME KLC-PhD269_P2
EXPNO 31
| | Y Voo 1
F2 - Acquisition Parameters
Date 20230310
Time 18.08 h
INSTRUM Avance
o0._0O PROBHD 7167889 0002 (
©: UJ\ PULPROG 29pg30
! TD 65536
N™: SOLVENT CDC13
H - NS 392
3 DS 4
a SWH 30120.482 Hz
FIDRES 0.919204 Hz
AQ 1.0878977 sec
RG 101
DW 16.600 usec
DE 33.20 usec
TE 298.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 125.7703643 MHz
NUC1 13C
PO 3.33 usec
Pl 10.00 usec
PLW1 28.94899940 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz65b
PCPD2 80.00 usec
PLW2 8.03020000 W
PLW12 0.18068001 W
PLW13 0.09088100 W
F2 - Processing parameters
ST 32768
SFE 125.7577930 MHz
WDW EM
SSB
LB 1.00 Hz
GB
PC 1.40
| :
S24

| ' | ' | ' | ' | ' | ' ' ' ' '
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Ot OO~ WO A O ~ oW — O "
O HOYO ™ W WO H A (0] I <t O A ™~ — LO ™~ Current Data Parameters
NOYOO M O MO MMM o ~ -~ OO N L < NAME KLC—PhD223A7P§75pectrum collect
. . . . . . . . . . . . . . . . . . EXPNO 1
PROCNO 1
~ O W WO WOWOwo Lo o N oo AN [Q\ —
F2 - Acquisition Parameters
Date 20230708
Time 0.36 h
INSTRUM Avance
PROBHD 72167889_0002 (
PULPROG zg30
TD 65536
SOLVENT CDC13
(0] O NS 16
O Ds 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
o AQ 3.2767999 sec
MeO N~ : RG 101
H - D 50.000 usec
DE 54.20 usec
3b TE 298.1 K
D1 1.00000000 sec
TDO 1
SFO1 500.1330883 MHz
NUC1 1H
PO 4.00 usec
Pl 12.00 usec
PLW1 8.03020000 W
F2 - Processing parameters
SI 65536
SF 500.1300125 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

I

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

o < | © by ©O O N~ 0 S25
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<t O O O™~ O
— O O™~ W WO A A Current Data Parameters
oY O M MO MM MM NAME KLC-PhD223A P2_spectrum collect
. . . . . . . . EXPNO 10
© 0 © O W WY WY PROCNO !
F2 - Acquisition Parameters
Date 20230708
Time 0.36 h
INSTRUM Avance
PROBHD 72167889 0002 (
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
Ds 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 101
DW 50.000 usec
DE 54.20 usec
TE 298.1 K
D1 1.00000000 sec
TDO 1
SFO1 500.1330883 MHz
NUC1 1H
PO 4.00 usec
Pl 12.00 usec
PLW1 8.03020000 W
F2 - Processing parameters
ST 65536
SF 500.1300125 MHz
WDW EM
L e e e e T L e e e e e e B L e e e e e e e e LA o e e e e e e e B e e L s e e e e e e e e L e e LN B S e S e e e e e e e e e SSB 0
| | | | | | | | | 1SS T
6.9 6.8 6.7 6.6 6.5 6.4 6.3 6.2 6.1 ppm 5 ° 100
~ o Oy 1O O — O O
L0 <t O A — D ~
~ — — O O N 0 <
™ oMo N N —

MeO N
H

. I . I . I . I . I . I . I . I . I . I . I . I . I . I . S26



207.33

o~ [ee) © O N [e)NNe}
@© O © o N A 0 ow N © I=d @© 0 Current Data Parameters
= ~ - o © A aen o % = < NAME KLC-PhD223A_P2_spectrum collect
© Te] ™ ™ — o o ~~ O [foNTol ~ — — EXPNO 12
— — — — — o~~~ nn ™ ~N PROCNO 1
‘ ‘ \ I ‘ ‘ ‘ \/ ‘ ‘ ‘ F2 - Acquisition Parameters
Date_ 20230708
Time 4.00 h
INSTRUM Avance
PROBHD 7167889 _0002 (
PULPROG zgpg30
TD 65536
SOLVENT CDC13
O O NS 1024
O DS 4
SWH 30120.482 Hz
FIDRES 0.919204 Hz
- AQ 1.0878977 sec
Meo N st RG 101
DW 16.600 usec
DE 33.20 usec
3b TE 298.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 125.7703643 MHz
NUC1 13C
PO 3.33 usec
Pl 10.00 usec
PLW1 28.94899940 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 80.00 usec
PLW2 8.03020000 W
PLW12 0.18068001 W
PLW13 0.09088100 W
F2 - Processing parameters
SI 32768
SF 125.7577919 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

T I T I T I T I T I S27
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OO M~ [Q\ AN O <t 00 O WO [\ @)}
L0 O (N O = Moy I~ OO Lo 0 Current Data Parameters
NO RO < Teeaaa 9 NAME KLC-PhD224_P2
™~ O W W WL L0 MmO M OMON NN — EXPNO 10
N 7 NN N 1
F2 - Acquisition Parameters
Date 20230310
Time 17.40 h
INSTRUM Avance
0_0 PROBHD 7167889 0002 (
o PULPROG zg30
) TD 65536
N™: SOLVENT CcDC13
H - NS 16
DS 2
3¢ SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 101
DW 50.000 usec
DE 54.20 usec
TE 298.1 K
D1 1.00000000 sec
TDO 1
J{ SFO1 500.1330883 MHz
| / Nvel i
PO 4.00 usec
Pl 12.00 usec
PLW1 8.03020000 W
F2 - Processing parameters
ST 65536
SF 500.1300126 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
] B e
HE L A A B I I U L L
10 9 8 7 6 5 4 3 2 1 0 ppm
oMM o 00 | ﬁ‘ﬁ AN S28
(=2 =2[=] o o oo o
= - | ol ™



Current Data Parameters

— 0 ™~ o))
o WO < N [¢¢)
az az \9 \9 U? NAME KLC-PhD224 P2
Ne RV} 0 w0 Vo) EXPNO 10
‘ ‘ ‘ ‘ ‘ PROCNO 1
F2 - Acquisition Parameters
Date 20230310
Time 17.40 h
INSTRUM Avance
PROBHD 72167889 0002 (
PULPROG 2930
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 101
DW 50.000 usec
DE 54.20 usec
TE 298.1 K
D1 1.00000000 sec
TDO 1
r — —— — — —— —— — — —— — — SFO1 500.1330883 MHz
I I I I I I I I I I I | NUCTL 1n
7.05 7.00 6.95 6.90 6.85 6.80 6.75 6.70 6.65 6.60 6.55 ppm ro 4.00 usec
Pl 12.00 usec
PLW1 8.03020000 W
AN O < 0O N 0o N N .
™M o A~ O O 0 O F2 - Processing parameters
— O O O N (N n < ST 65536
Cor e L . . SF 500.1300126 MHz
oMo O N N N — — WDW EM
YAy oo
LB 0.30 Hz
GB 0
PC 1.00
o.__0O
JOBS
N :
H P
3c
I j I j I j I j I j I j I j I j I j I j I j I j S29

3.4 3.2 3.0 2.8 2.6 24 2.2 2.0 1.8 1.6 1.4 1.2 ppm



~ (e} — ~ 0 < T M
R < e “ne ggﬁﬁ = S > © > Current Data Parameters
S 3 R i R ¢ = o oo NAME KLC-PhD224 P2
\ \ 111y T i
F2 - Acquisition Parameters
Date 20230310
Time 18.39 h
(0] (0] INSTRUM Avance
O PROBHD 72167889 0002 (
//[:::I:j :fiv/ﬂ\\ PULPROG zgpg30
NT: TD 65536
H = SOLVENT CDC13
NS 465
3c DS 4
SWH 30120.482 Hz
FIDRES 0.919204 Hz
AQ 1.0878977 sec
RG 101
DW 16.600 usec
DE 33.20 usec
TE 298.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 125.7703643 MHz
NUC1 13C
PO 3.33 usec
P1 10.00 usec
PLW1 28.94899940 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 80.00 usec
PLW2 8.03020000 W
PLW12 0.18068001 W
PLW13 0.09088100 W
F2 - Processing parameters
ST 32768
SF 125.7577920 MHz
WDW EM
SSB
LB 1.00 Hz
GB
PC 1.40
WWWWWW LT e
' | ' | ' | ' | ' | ' | ' | ' | ' | ' | ' | S30
200 180 160 140 120 100 80 60 40 20 ppm



6.680
6.663
6.640
6.634
6.591
6.585
6.574
6.568
5.786
3.671
3.397
3.056
3.022

N> OoOOWwMmAN M

OMOOOOO ™~

VOO FOM Current Data Parameters
I T T T S NAME KLC-PhD460 P2

NN ANNNNNN A EXPNO 11

=\l SS N 4 1

F2 - Acquisition Parameters
Date 20230721
Time 23.32 h
INSTRUM Avance
MeO O O PROBHD 2167889 0002 (
0] PULPROG zg30
TD 65536
N : SOLVENT DMSO
H - NS 16
DS 2
3d SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 71.8
DW 50.000 usec
DE 54.20 usec
TE 298.1 K
D1 1.00000000 sec
TDO 1
SFO1 500.1330883 MHz
NUC1 1H
PO 4.00 usec
Pl 12.00 usec
PLW1 8.03020000 W
N/ f / H F2 - Processing parameters
SI 65536
SF 500.1300046 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
1 m __J\— e .Jd JL_J
S L L I L E N I N I
10 9 8 7 6 5 4 3 2 1 0 ppm
[=2[=2[2] N < o (0 [=2] o 531
(==} [=] o N oo o o



(@) o o < — O < O
& © ©6 PR
© © ©o CRCRERE
Y O
'6.|85' - '6.|80' - '6.|75' - '6.|70' - '6.|65' - '6.|60' - '6.|55' - '6.|50' - '6.115' | ;:)p'mI
— ~ © N ~ ™M S~ OO mM N
~ (@) O N O ™M O O O oo ~
O o O O QO O IONEOTORASEIANA (@)
) ™ ™ ™ SR NN NN N
N N\

Dl

39 38 37 36 35 34 33 32 31 3.0 29 28 27 26 25 24 23 22 ppm

Current Data Parameters

NAME KLC-PhD460 P2
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date 20230721
Time 23.32 h
INSTRUM Avance
PROBHD 2167889 0002 (
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 71.8
DW 50.000 usec
DE 54.20 usec
TE 298.1 K
D1 1.00000000 sec
TDO 1
SFO1 500.1330883 MHz
NUC1 1H
PO 4.00 usec
Pl 12.00 usec
PLW1 8.03020000 W
F2 - Processing parameters
ST 65536
SF 500.1300046 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
MeO o__0
LIS
N™:
H -
3d
S32



o NASNF
Meo\c[o:/lo)?\
3d _
| J I’
2(|)0 | 150 | 1&0 14|10 150 1(|)0 8|0 6|0 | 4|0 | 20

Current Data Parameters

NAME KLC—PhD460_P2
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date 20230722
Time 0.05 h
INSTRUM Avance
PROBHD 7167889 0002 (
PULPROG zgpg30
TD 65536
SOLVENT DMSO
NS 603
DS 4
SWH 30120.482 Hz
FIDRES 0.919204 Hz
AQ 1.0878977 sec
RG 101
DW 16.600 usec
DE 33.20 usec
TE 298.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 125.7703643 MHz
NUC1 13C
PO 3.33 usec
Pl 10.00 usec
PLW1 28.94899940 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 80.00 usec
PLW2 8.03020000 W
PLW12 0.18068001 W
PLW13 0.09088100 W
F2 - Processing parameters
ST 32768
SFE 125.7577775 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

S33



O O WO <™~ — O O < O N N
O — O 0 WO < O~ N ™~ O L0 Current Data Parameters
N = 1o 1o o e O N = NAME KLC-PhD225 P2
~ 0 © ©© < MmO MN NN — EXPNO 10
VN N - |
F2 - Acquisition Parameters
Date 20230310
Time 18.45 h
INSTRUM Avance
0] (@) PROBHD 7167889 0002 (
(@] PULPROG zg30
\\[:::I: :Ii‘/lL\ TD 65536
N SOLVENT CDC13
H - NS 16
DS 2
3e SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 101
DW 50.000 usec
DE 54.20 usec
TE 298.2 K
{ J/ Jf D1 1.00000000 sec
TDO 1
SFO1 500.1330883 MHz
NUC1 1H
PO 4.00 usec
Pl 12.00 usec
PLW1 8.03020000 W
F2 - Processing parameters
SI 65536
SF 500.1300126 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
jk N JJL_AH
N I I B I L A L D e A
10 9 8 7 6 5 4 3 2 1 0 ppm
mno - Telboy N|© 534
S|S S ele =%

3.13



Current Data Parameters

o w < o~
— O (o0] O
o - oW NAME KLC-PhD225 P2
© © © © EXPNO 10
‘ ‘ ‘ ‘ PROCNO 1
F2 - Acquisition Parameters
Date 20230310
Time 18.45 h
INSTRUM Avance
PROBHD 7167889 0002 (
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 101
DW 50.000 usec
DE 54.20 usec
TE 298.2 K
D1 1.00000000 sec
TDO 1
SFO1 500.1330883 MHz
11T T T Tl Nuel 1H
6.95 6.90 6.85 6.80 6.75 6.70 6.65 6.60 6.55 ppm £0 4.00 usec
Pl 12.00 usec
OO < ® N © ~ PLW1 8.03020000 W
O™~ N © ~ O L0
— O OO N < F2 - Processing parameters
. . . . . . . SI 65536
™M OO N NN . SF 500.1300126 MHz
\ ‘ ' / WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
o__0
ROV E
N~ :
H -
3e
S35

3.2 31 3.0 29 28 2.7 26 25 24 23 22 21 2.0 19 18 1.7 16 1.5 14 13 1.2 ppm



< — [e0) — — 0O ™~
o~ — [ ™~ o ~ o N O 0 0 e} < 0 o
~ o S Sww S un Nerr e = = 00 Current Data Parameters
o o < ™M NN — ~~ o © r~ — — O NAME KLC-PhD225 P2
N — — — — i 9] < o N N —
EXPNO 11
A vVoolToT 1
F2 - Acquisition Parameters
Date 20230310
Time 19.12 h
INSTRUM Avance
PROBHD 7167889 0002 (
PULPROG zgpg30
0C o D 65536
SOLVENT CDC13
:Ii~//u\\ NS 502
N™: DS 4
H SWH 30120.482 Hz
3e FIDRES 0.919204 Hz
AQ 1.0878977 sec
RG 101
DW 16.600 usec
DE 33.20 usec
TE 298.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 125.7703643 MHz
NUC1 13C
PO 3.33 usec
P1 10.00 usec
PLW1 28.94899940 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 80.00 usec
PLW2 8.03020000 W
PLW12 0.18068001 W
PLW13 0.09088100 W
F2 - Processing parameters
ST 32768
SF 125.7577935 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
L
T ' T ' T ' T ' T S36

| ' | ' | ' | ' | ' | '
200 180 160 140 120 100 80 60 40 20 ppm



—5.778

3.263
3.226
3.073
3.036

L
AN

—2.251
—1.551

Current Data Parameters
NAME KLC-PhD281 P4
EXPNO 20
PROCNO 1

F2 - Acquisition Parameters

Date 20230316
Time 2.06 h
INSTRUM Avance
PROBHD 2167889 0002 (
O.N Oo. _O PULPROG zg30
0] TD 65536
\C[ :/l)j\ SOLVENT CDC13
N”: NS 16
H - DS 2
SWH 10000.000 Hz
3f FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 101
DW 50.000 usec
DE 54.20 usec
TE 298.2 K
H [ / J / D1 1.00000000 sec
TDO 1
SFO1 500.1330883 MHz
NUC1 1H
PO 4.00 usec
Pl 12.00 usec
PLW1 8.03020000 W
F2 - Processing parameters
ST 65536
SF 500.1300123 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
J‘ ‘“JKL_~L»JK*4LW,
R P U L L H L I I
10 9 8 7 6 5 4 3 2 1 0 ppm
oW O N~ © |0 [Te] < S37
o|o o o oo N 0
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7.260

_——6.787
—6.770

8.0 7.9 7.8 1.7 7.6 7.5 7.4 7.3 7.2 71 7.0 6.9 6.8 ppm
[SpIERNe] ™ O —
O N ~ ™M Lo
N N o O N
® o ® o ~
NN
""""" N I I B I B N I IS IS IR RN
3.2 31 3.0 2.9 2.8 2.7 2.6 2.5 24 2.3 2.2 21 ppm

Current Data Parameters

NAME KLC—PhD28l_P4
EXPNO 20
PROCNO 1
F2 - Acquisition Parameters
Date 20230316
Time 2.06 h
INSTRUM Avance
PROBHD 72167889 0002 (
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 101
DW 50.000 usec
DE 54.20 usec
TE 298.2 K
D1 1.00000000 sec
TDO 1
SFO1 500.1330883 MHz
NUC1 1H
PO 4.00 usec
Pl 12.00 usec
PLW1 8.03020000 W
F2 - Processing parameters
ST 65536
SF 500.1300123 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
N :
H -
3f
S38



—206.98

— NN O e} O
[o0) — O < [ee] — O n O N [Te} (@} N 1)
“ S @ S e N o™ o 0 ™ o Current Data Parameters
© sOo N N PR o N NAME KLC-PhD281 P4
EXPNO 21
N T T 1
F2 - Acquisition Parameters
Date 20230316
Time 4.20 h
INSTRUM Avance
PROBHD 2167889 0002 (
O2N O O e} PULPROG zgpg30
TD 65536
0 SOLVENT CDC13
N™: NS 1024
H DS 4
3f SWH 30120.482 Hz
FIDRES 0.919204 Hz
AQ 1.0878977 sec
RG 101
DW 16.600 usec
DE 33.20 usec
TE 298.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 125.7703643 MHz
NUC1 13C
PO 3.33 usec
Pl 10.00 usec
PLW1 28.94899940 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG([2 waltz65
PCPD2 80.00 usec
PLW2 8.03020000 W
PLW12 0.18068001 W
PLW13 0.09088100 W
F2 - Processing parameters
ST 32768
SF 125.7577916 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

S39

| ' | ' | ' | ' | ' | ' ' ' ' '
200 180 160 140 120 100 80 60 40 20 ppm



o O —H W o — S~ — 0o o) N O
O A N S oA > c~ o Current Data Parameters
N oy o= o — oo N 0 NAME KLC-PhD458 P2
o~ O W W W Te) MmN N — EXPNO 10
=\ NV Y |
F2 - Acquisition Parameters
Date 20230712
Time 22.21 h
INSTRUM Avance
Cl e PROBHD 2167889 0002 (
(o) PULPROG zg30
TD 65536
\1::::1: :Ii‘/Jl\\ SOLVENT CDC13
- NS 16
DS 2
39 SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 101
DW 50.000 usec
DE 54.20 usec
TE 298.1 K
D1 1.00000000 sec
| f i 1
SFO1 500.1330883 MHz
NUC1 1H
PO 4.00 usec
Pl 12.00 usec
PLW1 8.03020000 w
F2 - Processing parameters
ST 65536
SF 500.1300000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
“ J\ JL Il Ln
R U U L L L L I
10 9 8 6 5 4 3 2 1 0 ppm
™ N | N - S40
A e Qe - @

- - Al (3p] ™



7.260
—6.716
—6.699

725 720 715 710 7.05 7.00 695 690 6.85 6.80 6.75 6.70 6.65 6.60

—3.147
—3.111
—3.015
—2.979
2.216
1.572
1.466

3.2 31 3.0 29 28 2.7 26 25 24 23 22 21 20 19 18 1.7 16 1.5 14 13 1.2

ppm

ppm

Current Data Parameters

NAME KLC-PhD458 P2
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date 20230712

Time 22.21 h
INSTRUM Avance
PROBHD 72167889 0002 (
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 101

DW 50.000 usec
DE 54.20 usec
TE 298.1 K

D1 1.00000000 sec
TDO 1

SFO1 500.1330883 MHz
NUC1 1H

PO 4.00 usec
P1 12.00 usec
PLW1 8.03020000 w

F2 - Processing parameters
SI 65536

SF 500.1300126 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

S41



(X} N [Te} — N O O M
— — [e0) — -~ OO n oW o ~ (42] O
- - S S e e Je No= o = = © Current Data Parameters
o © < N NN ~~© 1) ~ — — NAME KLC-PhD458 P2
N — — — o o~~~ [Te} < (a0} N —_—
EXPNO 11
VY 7T 1
F2 - Acquisition Parameters
Date 20230712
Time 23.17 h
INSTRUM Avance
PROBHD 2167889 0002 (
PULPROG zgpg30
Cl @ OO TD 65536
SOLVENT CDC13
:Ii‘/lL\ NS 1024
N™: DS 4
H SWH 30120.482 Hz
39 FIDRES 0.919204 Hz
AQ 1.0878977 sec
RG 101
DW 16.600 usec
DE 33.20 usec
TE 298.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 125.7703643 MHz
NUC1 13C
PO 3.33 usec
Pl 10.00 usec
PLW1 28.94899940 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz65b
PCPD2 80.00 usec
PLW2 8.03020000 W
PLW12 0.18068001 W
PLW13 0.09088100 W
F2 - Processing parameters
ST 32768
SF 125.7577923 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
I j I j I j I j I j I j I j I j I j I j I S42

200 180 160 140 120 100 80 60 40 20 ppm



7.260
6.954

6.949
6.937
6.933
6.925
6.920
6.867
6.850

—5.181

3.163
3.126
3.006
2.969

/
X

—2.220

__1.556

™1.475

Br N~:
Ve
3h
) | i
) ) | Wt
R A L L L B |
10 9 8 7 6 5 4 3 2 1 0 ppm
S % se B =
N |~ o | [yp] ™

Current Data Parameters

NAME KLC-PhD454 P2
EXPNO 32
PROCNO 1
F2 - Acquisition Parameters
Date 20230708
Time 23.13 h
INSTRUM Avance
PROBHD 72167889 0002 (
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 101
DW 50.000 usec
DE 54.20 usec
TE 298.1 K
D1 1.00000000 sec
TDO 1
SFO1 500.1330883 MHz
NUC1 1H
PO 4.00 usec
Pl 12.00 usec
PLW1 8.03020000 W
F2 - Processing parameters
SI 65536
SF 500.1300123 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

S43



O <O~ M 0 O -~ O
S 255858 28
~ © 6 © O © W © ©
N
725 720 745 740 705 700 695 690 685 680 675 ppm
o O O O o O Lo
O N (@3N (Q\ L0 ~
— (@ Ne)! (Q\ Lo <
o o N g —
N .

3.2 31

3.0 29 28 2.7 26 25 24 23 22 21

20 19 18 1.7 16 15 14

ppm

Current Data Parameters

NAME KLC-PhD454 P2
EXPNO 32
PROCNO 1
F2 - Acquisition Parameters
Date 20230708
Time 23.13 h
INSTRUM Avance
PROBHD 2167889 0002 (
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 101
DW 50.000 usec
DE 54.20 usec
TE 298.1 K
D1 1.00000000 sec
TDO 1
SFO1 500.1330883 MHz
NUC1 1H
PO 4.00 usec
Pl 12.00 usec
PLW1 8.03020000 W
F2 - Processing parameters
ST 65536
SF 500.1300123 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
o__0
TOC TR
Br N™:
H -
3h
S44



[e0] o — Te} N oM
o — O ~ o <~ O n oo < 9] N —
= = o« oo - e *® ® = * Current Data Parameters
S < o9 Soog coe 25 RN NAME KLC-PhD454_P2
EXPNO 33
\ \ W N 1
F2 - Acquisition Parameters
Date 20230709
Time 0.07 h
o) /o) INSTRUM Avance
/@i Uj\ PROBHD 7167889 0002 (
PULPROG zgpg30
. TD 65536
Br H : SOLVENT cDC13
NS 1024
3h DS 4
SWH 30120.482 Hz
FIDRES 0.919204 Hz
AQ 1.0878977 sec
RG 101
DW 16.600 usec
DE 33.20 usec
TE 298.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 125.7703643 MHz
NUC1 13C
PO 3.33 usec
Pl 10.00 usec
PLW1 28.94899940 w
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 80.00 usec
PLW2 8.03020000 W
PLW12 0.18068001 W
PLW13 0.09088100 W
F2 - Processing parameters
SI 32768
SE 125.7577920 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
. | ] i [ ] ) )
| ' | ' | ' | ' | ' | ' | ' | ' | ' | ' | S45
200 180 160 140 120 100 80 60 40 20 ppm



Current Data Parameters
e e e e e . NAME KLC-PhD093 P4-1
— A EXPNO 10

‘\‘\\\// ‘\«‘M % PROCNO 1

F2 - Acquisition Parameters

Date 20220328
Time 13.17 h
INSTRUM Avance
o) o) PROBHD 72167889 0002 (
0] PULPROG zg30
TD 65536
©: :/I/\)J\ SOLVENT CDC13
H : NS 16
DS 2
\7 SWH 10000.000 Hz
3i FIDRES 0.305176 Hz
! AQ 3.2767999 sec
RG 101
DW 50.000 usec
DE 54.20 usec
TE 298.1 K
D1 1.00000000 sec
TDO 1
/[ /f SFO1 500.1330883 MHz
NUC1 1H
PO 4.00 usec
Pl 12.00 usec
PLW1 7.81300020 W
F2 - Processing parameters
ST 65536
SF 500.1300124 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
M LJ‘WUUL
R L D L L L L L B
10 9 8 7 6 5 4 3 2 1 0 ppm
M ™| ({2 ¢ N ™ N~ N S46
Sle|e S| S| v [N |N
N[ | | ™ N N (32



7.260

—6.986
—6.970
—6.953

—6.813
—6.798

—6.782

—6.739
—06.724

e
725 720 715 710 7.05 7.00 6.95 690 685 6.80 6.75 6.70 6.65 6.60

—3.140
—3.103

—3.036
—3.000

2.196

ppm

Current Data Parameters

NAME KLC—PhDO93_P4—1
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date 20220328
Time 13.17 h
INSTRUM Avance
PROBHD 7167889 0002 (
PULPROG 2g30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 101
DW 50.000 usec
DE 54.20 usec
TE 298.1 K
D1 1.00000000 sec
TDO 1
SFO1 500.1330883 MHz
NUC1 1H
PO 4.00 usec
Pl 12.00 usec
PLW1 7.81300020 W
F2 - Processing parameters
ST 65536
SF 500.1300124 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

0.__0O

CLIL
N.
"
3i
S47



L0 M N — O © r- M Current Data Parameters
OOOO OOOO OOOO[\[\ [\[\ l\l\ NAME KLC-PhD093 P4-1
— - — = A — — EXPNO 10
NS T 1
F2 - Acquisition Parameters
Date 20220328
Time 13.17 h
INSTRUM Avance
PROBHD 7167889 0002 (
PULPROG z2g30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 101
DW 50.000 usec
DE 54.20 usec
TE 298.1 K
D1 1.00000000 sec
TDO 1
T L T T T T T SFO1 500.1330883 MHz
NUC1 1H
1.95 1.90 1.85 1.80 1.75 1.70 1.65 ppm g 4.00 usec
OCNHONO A A O H0WOANO < o~ N Pl 12.00 usec
N OO~ WOWIOMMANHOOWIM™S WM O n ™M PLIWL 7.81300020 w
LI T OO OO OM OO ANNNNN O 0O O .
e e e e e e e e e e e e e e e [N F2 - Processing parameters
b e B e B M P e M B B e M B B I B IR I eoNoNe) ST 65536
SF 500.1300124 MHz
SN VI &
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

""""" I O O B B B A B S48



< o [f9} < O -~ Or-
o — o (a0} — 0N m 0 O o o (9} [} o ™M
- - S S8 oo Ne 0 “ - © Current Data Parameters
S < SRR I fa cEe 25 3 & 5T NAME  KLC-PhD093_P4-1
EXPNO 21
| | TV Vol 1
F2 - Acquisition Parameters
Date 20220328
Time 22.58 h
INSTRUM Avance
0.0 PROBHD 7167889 0002 (
[:::I: :Ii;/ji\ PULPROG zgpg30
| TD 65536
N : SOLVENT CDC13
H NS 1024
> . 4
. SWH 30120.482 Hz
3i FIDRES 0.919204 Hz
AQ 1.0878977 sec
RG 101
DW 16.600 usec
DE 33.20 usec
TE 298.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 125.7703643 MHz
NUC1 13C
PO 3.33 usec
Pl 10.00 usec
PLW1 28.18899918 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 80.00 usec
PLW2 7.81300020 W
PLW12 0.17579000 W
PLW13 0.08842200 W
F2 - Processing parameters
ST 32768
SF 125.7577933 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
’ AJ 1 bl Ay
S49

T ' T ' T ' T ' T ' T ' ' ' ' '
200 180 160 140 120 100 80 60 40 20 ppm



OO WWHM™SLO NN~ <O ID 0 M o< o~
OAM~~ O AN AHOM AN O < N O O o) O O WO o) Current Data Parameters
ooaaaaaTeS axeEnn Leads < NAME KLC-PhD099 P2
D~~~ s s © O W VW Mmmmom o~ EXPNO 10
\N\%ﬂ% \/ \/ ‘ - 1
F2 - Acquisition Parameters
Date 20220408
Time 6.08 h
INSTRUM Avance
0 0 PROBHD 2167889 0002 (
(o) PULPROG zg30
TD 65536
Ni)k SOLVENT CDC13
E :
. SWH 10000.000 Hz
3 FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 101
DW 50.000 usec
DE 54.25 usec
TE 298.1 K
D1 1.00000000 sec
TDO 1
W /f / / SFO1 500.1330883 MHz
NUC1 1H
PO 3.90 usec
Pl 11.70 usec
PLW1 8.00000000 W
F2 - Processing parameters
SI 65536
SF 500.1300128 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
J N
10 9 8 7 6 5 4 3 2 1 0 ppm
ﬁ,ﬁ‘ocﬁlﬁ‘\o‘o ) (© o §50
olN|o|o|olo|lo|o o [+ N
Aol | |+ )



O N QO O O WO I~ N OO MO o ™~ < O O
o I~ =~ O N M N O © O <N © O O Current Data Parameters
“ aaaaad eeea KX nnn NAME KLC-PhD099_P2
~ o~ [ e S ~ -~ OO 0 O O WO O EXPNO 10
| | RERRN VI RN 1
F2 - Acquisition Parameters
Date 20220408
Time 6.08 h
INSTRUM Avance
/ // e PROBHD  2167889_0002 (
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 101
DW 50.000 usec
N L D L I L L R | ?g ;gé%? Esec
745 740 735 730 7.25 7.20 715 710 7.05 7.00 6.95 6.90 6.85 6.80 %O 1-00000002 sec
SFO1 500.1330883 MHz
o B W oy B :
I <) - - - PO 3.90 usec
P1 11.70 usec
™ o) < ~ PLW1 8.00000000 W
o O o O L0
\9 “2 Ofcﬁ C? F2 - Processing parameters
™ ™M ™M ™M o~ ST 65536
SF 500.1300128 MHz
\ / \ / WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

ol
>

Iz
@)
@)

I o
e L

39 38 37 36 35 34 33 32 31 3.0 29 28 27 26 25 24 23 22 21 ppm

El e B




— fee) OOV o NN LN
< e} OO NONT MO n o wn o ™ ~
= 0 ON H®wG N O W© Sen = % = Current Data Parameters
S © SO0NYYN S S coe 3 = NAME KLC-PhD099_P2
EXPNO 11
| WY T :
F2 - Acquisition Parameters
Date 20220408
Time 7.03 h
INSTRUM Avance
(0] O PROBHD 72167889 0002 (
0] PULPROG zgpg30
TD 65536
N - SOLVENT CDC13
H Ph NS 1024
DS 4
3j SWH 30120.482 Hz
FIDRES 0.919204 Hz
AQ 1.0878977 sec
RG 101
DW 16.600 usec
DE 33.20 usec
TE 298.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 125.7703643 MHz
NUC1 13C
PO 3.00 usec
P1 9.00 usec
PLW1 39.00000000 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz65b
PCPD2 80.00 usec
PLW2 8.00000000 W
PLW12 0.17111000 W
PLW13 0.08606800 W
F2 - Processing parameters
ST 32768
SF 125.7577934 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
|
T ' T ' T ' T ' T ' T ' T ' T ' T ' T ' T 852
200 180 160 140 120 100 80 60 40 20 ppm



ONHOOANOMAOODADONMNODOMON —LOLO

OO MMONNOOMS OO LWL N LW > Current Data Parameters

AR RIRYEEEE A qaa NAME KLC-PhD274_P4

mCLOLWOWWOWWOWWOWWWWWOWWWOWWOWWWOUMMmMmOMmMMAN N N EXPNO 11
PROCNO 1

F2 - Acquisition Parameters

Date 20230315
Time 23.17 h
INSTRUM Avance
0 0 PROBHD 2167889 0002 (
e PULPROG zg30
TD 65536
> SOLVENT CDC13
H : NS 16
\\Ph DS 2
SWH 10000.000 Hz
3k FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 101
DW 50.000 usec
DE 54.20 usec
TE 298.1 K
D1 1.00000000 sec
TDO 1
SFO1 500.1330883 MHz
NUC1 1H
PO 4.00 usec
P1 12.00 usec
j( /f f PLW1 8.03020000 W
F2 - Processing parameters
ST 65536
SF 500.1300129 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
e N
L o L T L e B T S A
11 10 9 8 7 6 5 4 3 2 1 0 ppm

Nooo|Y|o - < N S53
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TOOMWO OO M NWWOWMWOWM e VM LD OO M LW LN
OV O~ [~ © OO L < OO TFTTNN OO O~ [~ NN ANO O™ OLOLW Current Data Parameters
NN NNNNNNNN COoO0CO0O0O0ONNNO © @ 00 W O [~ ™~ [~ NAME KLC-PhD274 P4
[ e N N S N N e e e Ve RV} O WO O W W W W W W EXPNO 11
—~\l= 3\ e ~N Ve DT 1

F2 - Acquisition Parameters

Date 20230315
Time 23.17
INSTRUM Avance
PROBHD 2167889 0002 (
PULPROG zg30
TD 65536
SOLVENT CDC13
- NS 16
DS 2
SWH 10000.000
FIDRES 0.305176
AQ 3.2767999
RG 101
DW 50.000

h

Hz
Hz
sec
usec
DE 54.20 usec
e e e T T? ) ooogggbé K
735 730 725 720 745 710 7.05 7.00 6.95 6.90 6.85 6.80 SDO ) 1 0%
SFO1 500.1330883 MHz
N~ [<}) o o NUC1 1H
W‘wac\!f < < ﬁ ﬁ f PO 4.00 usec
= = N N Pl 12.00 usec
o) o) O N o N — Lo PLW1 8.03020000 W
— 00 ToluTe} N L0 —
— o o oNe) o (o)} N F2 - Processing parameters
: N N : ST 65536
@ « o @ o e N N SF 500.1300129 MHz
VARV ] .
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
0o__0
L
N~:
H ~ph
3k
L I o Tr o
3.15 3.05 3.00 2.95 2.90 2.85 ppm



N ~ NM OO WO N N
Ts) o)) OMO O N O n oW ™ o o ~
< © A N © N < Current Data Parameters
o © ONONNNN A A ~ o o ~ — NAME KLC-PhD274 P4
N — R B B B e B B I B e B ~ o~ 9] < < (48] —
EXPNO 13
| N I |
F2 - Acquisition Parameters
Date 20230315
Time 23.49 h
INSTRUM Avance
O O PROBHD 2167889 0002 (
(@] PULPROG zgpg30
TD 65536
N : SOLVENT CDC13
H ~ NS 86
Ph DS 4
SWH 30120.482 Hz
3k FIDRES 0.919204 Hz
AQ 1.0878977 sec
RG 101
DW 16.600 usec
DE 33.20 usec
TE 298.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 125.7703643 MHz
NUC1 13C
PO 3.33 usec
Pl 10.00 usec
PLW1 28.94899940 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz65b
PCPD2 80.00 usec
PLW2 8.03020000 wW
PLW12 0.18068001 W
PLW13 0.09088100 W
F2 - Processing parameters
ST 32768
SF 125.7577924 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
I " I " I " I " I " I " I " I " I " I " I S55
200 180 160 140 120 100 80 60 40 20 ppm



7.260
7.013
7.010
7.002
6.998
6.997
6.995
6.986
6.983
6.982
6.979
6.855
6.853
6.841
6.839
6.837
6.825
6.822
6.785
6.782
6.769
6.766
5.147
3.130
3.094
2.978
2.977
2.942
2. 506
2.497
2.491
2.483
2.477
2.468
2.462

—
<
@
(\]

<t~ O H O A
O Ne)
Q w w g O g Current Data Parameters
NAME KLC-PhD254 P2
N R EXPNO 11

NW/ \\N \%// PROCNO 1

F2 - Acquisition Parameters

Date 20230218
Time 22.08 h
INSTRUM Avance
PROBHD 7167889 0002 (
o) OO PULPROG T 2930
TD 65536
. SOLVENT CDC13
N™: NS 16
H - DS 2
3] SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 101
DW 50.000 usec
DE 54.15 usec
TE 298.1 K
D1 1.00000000 sec
TDO 1
SFO1 500.1330883 MHz
NUC1 1H
PO 4.10 usec
Pl 12.30 usec
PLW1 8.00000000 W
F2 - Processing parameters
ST 65536
SF 500.1300125 MHz
XH -[ Jﬁ WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
| M Iy J
R U U U A A B R
10 9 8 7 5 5 4 3 2 1 0 ppm
oM | 0 N |00 (L] N~ N S56
el e Qe e - =



MO NS WMAN O O M — O~ 0N Tol e\ e)INe)
— — O O)Y O)Y O) O 0O O ™ O w0 <o N«N QO 0o WO O
OO OO OO OO oY 00 O 00 0O O 0O ~~ ~~ Current Data Parameters
e e e e e e e e e s e e e e e e e o e e e NAME KLC-PhD254 P2
S~~~ O WYL O WO W W W W W W EXPNO 11
TSN NN NV 1
F2 - Acquisition Parameters
Date 20230218
Time 22.08 h
INSTRUM Avance
PROBHD 72167889 0002 (
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 101
DW 50.000 usec
DE 54.15 usec
TE 298.1 K
D1 1.00000000 sec
TDO 1
- - .1 - - T ] - - - 71 - - 71 - - T 71 - T - 71 - T T T T T T T T ] Ssrol 500.1330883 MHz
NUC1 1H
7.05 7.00 6.95 6.90 6.85 6.80 6.75 ppm g 4.10 usec
Pl 12.30 usec
PLW1 8.00000000 w
O < 0™~ N O~ MM~ oN < ~ O — O
Mo - QX0 ©© P OO F2 - Processing parameters
— O O O O)Y O O < < < O O O ST 65536
MM AN AN NN AN AN AN ANANANNN — — — SF 500.1300125 MHz
WDW EM
VN =\ v N s
LB 0.30 Hz
GB 0
PC 1.00
0_0
LIS
N :
H_
3l
. _—
S57

31 3.0 29 28 2.7 26 25 24 23 22 21 20 19 18 1.7 16 15 14 13 1.2 11 ppm



Te} ™ ()] (42] R I e IS A
— ()} O < N N ™M 0 O [Te} < o™ o~
S - S S8 Sew N < o = © @ Current Data Parameters
S < A R e cEe I S - NAME KLC-PhD254_P2
EXPNO 12
| | R Vool R :
F2 - Acquisition Parameters
Date 20230218
Time 23.04 h
INSTRUM Avance
O O PROBHD 2167889 0002 (
O PULPROG zgpg30
TD 65536
N : SOLVENT CDC13
H - NS 1024
DS 4
3l SWH 30120.482 Hz
FIDRES 0.919204 Hz
AQ 1.0878977 sec
RG 101
DW 16.600 usec
DE 33.20 usec
TE 298.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 125.7703643 MHz
NUC1 13C
PO 2.87 usec
Pl 8.60 usec
PLW1 39.00000000 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 80.00 usec
PLW2 8.00000000 W
PLW12 0.18911000 W
PLW13 0.09512200 W
F2 - Processing parameters
ST 32768
SF 125.7577944 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
| ' | ' | ' | ' | S58

| ' | ' | ' | ' | ' | '
200 180 160 140 120 100 80 60 40 20 ppm



y 0.__0
| L
1400 — ]
E ] N
3 H
1200 — (+)-3a
1000
2 . g
E ] <
> 800 — S
7 3
j = E
2 ]
£ 600 —
400 —
200
0 5 10 15 20 25 30
Time (min)
No.|Compounds RT Area Area% Height
1 |Peak 1 17.520 57232992 49.739 1477762
2 [Peak 2 24.480 57834731 50.261 779842
115067722 100.000 2257604
5 0._0
': { LR
1200 : NG
5 H =
E 3a
1000 — (S)-proline-catalyzed
3 Mannich reaction
S 800
E ]
5 -;
‘@ ]
g 600 —3
o 1
k= 3
400
200
0 _W_LA 1 l/\|
] I I
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