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1. General Information

Unless otherwise mentioned, all experiments were carried out under an atmosphere of argon in a
glovebox or using standard Schlenk techniques. Solvents were dried with standard procedures and
degassed with N,. Flash column chromatography was performed using Tsingdao silica gel (60,
particle size 300-400 mesh). NMR spectra were recorded on a Bruker DPX 400 spectrometer at
400 MHz for *H NMR, 101 MHz for **C NMR or a Bruker DPX 500 spectrometer at 500 MHz for
'H NMR, 126 MHz for *C NMR. Chemical shifts (5) are reported in ppm and respectively
referenced to internal standard Me,Si and solvent signals (Me,Si, 0 ppm for *H NMR in CDClI; or
DMSO-dg; 77.0 ppm in CDCl; or 39.5 ppm in DMSO-ds for **C NMR). HPLC analysis was
carried out on Angilent 1200 Series instrument using chiral columns.

2. General Procedure for the Synthesis of Substrates

2.1 General Procedure A: synthesis of substrates 1a-1k and 1o-1s.!

Br
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To a suspension of NaH (3.0 g, 125 mmol) in THF (100 mL), a solution of
ethyl(diethoxyphosphoryl) acetate (10.5 mL, 60 mmol, 1.2 equiv) in THF (20 mL) was added
dropwise at 0 °C. After 1 h, acetophenone (50 mmol, 1.0 equiv) was added to the reaction mixture,
and the mixture was then stirred for 24 h at rt. After the reaction was completed, water (5 mL) was
added to quench the reaction and the organic layer was extracted with ethyl acetate, dried over
Na,SO, and evaporated. The residue was further purified by column chromatography on silica gel
using the mixture of hexane and ethyl acetate as the eluent (hexane : EtOAc =30 : 1to 20 : 1),
affording a,p-unsaturated ester S1 in 52-94% yields.

A solution of S1 (30 mmol), NBS (36 mmol, 1.2 equiv) and AIBN (1.2 mmol, 0.04 equiv) in
dry CCl, (degassed, 80 mL) was refluxed under nitrogen atmosphere for 20 h. Then the reaction
mixture was cooled to room temperature and filtered to remove the formed succinimide during the
reaction. The filtrate was concentrated under reduced pressure to afford the crude product, which

was further purified by column chromatography on silica gel to give pure S2 in 80-98% yields
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(hexane : EtOAc=30:11t020: 1).

To a solution of S2 (10 or 5 mmol) in 20 mL of ethanol, a solution of ammonia in methanol (7
M, 10 mL) was dropwise added and the resulting mixture was stirred at rt for 18 h. The mixture
was concentrated and the desired products la-1k were purified by recrystallization or column
chromatography in 43-81% vyield.

To a stirred solution of S2 (10 mmol) in toluene (30 mL) was added alkyl amine or aniline (or
their solution) (21 mmol, 2.1 equiv) with stirring. Stirring was continued for 24 h at rt and then
heated to 50 °C for 2 h. The reaction mixture was diluted at rt with ethyl acetate (50 mL) and
washed with HCI aqueous solution (5%, 5 mL), NaOH aqueous solution (2%, 10 mL) and water
(10 mL), successively. After drying over Na,SQy, the solvent was evaporated and the residue was
purified by column chromatography on silica gel followed with recrystallization to give the pure
products (10-1s) in 45-67% yield.

2.2 General Procedure B: synthesis of substrates 1l-1n,>* and an alternative way to substrates
la-1c.’

1. Meldrum's acid,
i-propyl choroformate,
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72-85% Boc H
11-1n

To a stirring solution of Boc-Gly-OH (3.00 g, 17.1 mmol) in dry methylene chloride (36 mL) at
0 °C under argon, Meldrum’s acid (2.97 g, 20.6 mmol, 1.2 equiv) and DMAP (5.24 g, 42.8 mmol,
2.5 equiv) were added. A solution of isopropyl chloroformate in toluene (25.7 mL, 25.7 mmol, 1.5
equiv) was then dropwise added, and the resulting mixture was stirred for 3 h at 0 °C. The mixture
was washed twice with KHSO, aqueous solution (15%, 30 mL), and the organic layer was
extracted with EtOAc and dried over MgSO,. The solution was concentrated and the residue was
refluxed in ethyl acetate (340 mL) for 1 h. The solvent was then removed under reduced pressure
and the crude product was recrystallized in ethyl acetate to give a crystalline solid of compound
S3in 60% yield.

Under an argon atmosphere, compound S3 (1.00 g, 5.02 mmol) was dissolved in CH,CI, (50
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mL). p-Toluenesulfonyl chloride (0.958 g, 5.02 mmol, 1.0 equiv) and DIPEA (1.75 mL, 10.04
mmol, 2.0 equiv) were added to this solution, and the resulting mixture was stirred for 6 h at rt.
The reaction mixture was successively washed with HCI aqueous solution (5%, 5 mL), NaHCO;
aqueous solution (5%, 10 mL) and saturated NaCl aqueous solution (10 mL). The organic layer
was then extracted with CH,Cl,, dried over MgSO, and filtered. The solvent was removed in
vacuo, and the residue was purified by column chromatography on silica gel using the mixture of
ethyl acetate and hexane as eluent (hexane : EtOAc = 1 : 4) to give compound S4 (90% vyield) as a
white solid.

Tosylate S4 (2.0 mmol) and boronic acid (3.0 mmol, 1.5 equiv) were dissolved in THF (20 mL).
To this solution was added Pd(dppf)Cl, (82 mg, 0.10 mmol, 0.05 equiv) and subsequently a
solution of cesium carbonate (1.96 g, 6.0 mmol, 2.0 equiv) in water (2 mL). The reaction mixture
was stirred at rt for 40 min and then heated to reflux for 11-23 h until TLC showed complete
conversion of the starting material. The reaction mixture was then filtered through a short plug of
celite with the aid of ethyl acetate. The filtrate was concentrated and the crude material was
dissolved in ethyl acetate (80 mL). The organic layer was washed with saturated Na,CO3 aqueous
solution (40 mL), brine (2 x 40 mL), and dried over Na,SO4. Removal of the solvent under
reduced pressure gave a crude material, which was further purified by flash chromatography
(EtOAC : CH,CI, =5: 9510 8 : 92), providing the desired product 11-1n in 72-85% vyields.

An alternative way to substrates la-1c: To a stirred solution of compound 1I-1n (1.0 mmol)
in CH,CI, (4 mL) was added TFA (4 mL) at rt. The reaction mixture was stirred for 15-60 min
until TLC showed complete conversion of the starting material. The reaction mixture was diluted
with CH,Cl, (40 mL) and the solvent was removed in vacuo. Purification of the crude material by

flash chromatography (EtOAc) gave the desired product 1a-1c in 95-98% yield.

2.3 General Procedure C: synthesis of substrates 1t-1w.**

0]
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88: R = i-Pr, 80% S12 1w 1w: 81% from S8
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Morpholine hydrochloride (2.47 g, 20 mmol) was added to a solution of glyoxylic acid (2.96 g,
20 mmol, 50 w/w% in H,0) in 20 mL of dioxane. A solution of aldehyde (20 mmol) in 5 mL of
dioxane was added dropwise via syringe, and the resulting solution was stirred at rt for 2 h and
then heated to 100 °C for overnight. The reaction mixture was evaporated and extracted with
EtOAc (3 x 10 mL), and the combined organic layers were then washed with saturated NaHCO3
(aq), brine, dried over MgSO, and concentrated. The residue was purified by column
chromatography to obtain compounds S5-S8 (70-85%) as pale yellow oils.

To a solution of S5-S8 (3.0 mmol) in chloroform (30 mL) was slowly added p-anisidine (4.5
mmol) at rt before cooling to 0 °C. Acetic acid (17 uL, 0.3 mmol,) was then added and the
reaction mixture was stirred at rt for 1 h. Sodium triacetoxyborohydride (954 mg, 4.5 mmol) was
slowly added and the resulting mixture was kept stirring at rt overnight. Water (5 mL) was added
to the reaction mixture and the organic layer was extracted with CH,Cl,, dried over Na,SO,, and
concentrated under reduced pressure. The residue was purified by column chromatography on
silica gel (hexane : EtOAc = 2 : 1) to give a mixture of hydroxylactam (S9-S12, respectively) and
desired products (1t-1w, respectively). EtsSiH (1.05 g, 9 mmol) was added dropwise to a solution
of the above inseparable mixture in 5 mL of TFA. The resulting mixture was stirred at rt for 2 h.
The reaction was then quenched by pouring into 10 mL of ice water, and the organic phase was
extracted with CH,CI, (3 x 20 mL). The combined organic layers were washed with saturated
NaHCO; solution (3 x 10 mL), dried over anhydrous Na,SO,4, and concentrated under reduced
pressure. The pure products 1t-1w (65-81% vyields for 2 steps) were finally obtained upon

purification by column chromatography on silica gel (hexane : EtOAc =2 : 1).

2.4 General Procedure D: synthesis of substrates 1x.%’

Me Me Me

i L L &
ﬂ PhNH, O7 >\~ O DBAL-H HO O  EtSH o
070" "0 acoH © THF © TFA

reflux 5 o
56, 45% 79%

S$13 S14 1x

A mixture of citraconic anhydride (5.0 mmol), aniline (5.5 mmol) and acetic acid (15 mL) was
refluxed overnight until TLC showed complete conversion of the anhydride. Then the reaction
mixture was concentrated under reduced pressure, and the resulting residue was separated by

column chromatography (hexane : EtOAc = 6 : 1) to give the product S13 (910 mg, 96% yield).
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To a solution of S13 (2.0 mmol) in THF was added DIBAL-H (2.0 mmol, 1.5 M in PhMe)
dropwise at 0 °C, and the reaction mixture was allowed to warm to rt slowly. The reaction was
quenched with ice water at 0 °C before TLC showed complete conversion of S13. The mixture
was extracted with EtOAc (3 x 5 mL), and the combined organic extracts were washed with brine,
dried over Na,SO,, and concentrated to give a crude product, which was purified by column
chromatography to give the hydroxylactam S14 (170 mg, 45% vyield).

EtsSiH (121 mg, 1 mmol) was added dropwise to a solution of the hydroxylactam S14 (95 mg,
0.5 mmol) in 1 mL of TFA at 0 °C. The resulting mixture was stirred at rt for 2 h. The reaction
was quenched by pouring into 5 mL of ice water, and extracted with CH,Cl, (3 x 10 mL). The
organic layer was washed with saturated NaHCO; solution (2-3 times), dried over anhydrous
Na,SO,4, and concentrated under reduced pressure. The pure product 1x (70 mg, 79%) was
obtained upon purification by column chromatography on silica gel (hexane : EtOAc=5: 1).

2.5 Attempt to synthesis 1a through ring-closing metathesis.®

The model substrate 1a could also be easily achieved via ring-closing metathesis from readily
available intermediate S15. However, the yield of the ring-closing step was not satisfied in our
hand due to the lack of methathesis catalysts. Other NH free lactams could be potentially
synthesized in the same way.

Q Ph
M~ N
NH; ¢ NT(\ Grubbs Il Z:\A\
EtsN, DCM o} PhMe NT O
H

98% <20%
$15 S$16 1a

3. General Procedure for the Asymmetric Hydrogenation

In a glovebox, a solution of ZhaoPhos (9.6 mg, 0.011 mmol) and Rh(NBD),BF, (3.7 mg, 0.01
mmol) in 1.0 mL anhydrous CH,Cl, was stirred at room temperature for 40 min. 50 uL of the
resulting solution was transferred by micro syringe into a vial charged with a solution of 1 (0.1
mmol) in 0.9 mL anhydrous CH,CI,. The vial was transferred into an autoclave, which was then
filled with 60 atm of H, The mixture was stirred at 35 °C (temperature of the oil bath) for 48-72 h.
The solution was passed through a short column of silica gel (about 4 cm) to remove the metal
residue and the filtrate was concentrated. The products were pure enough for NMR and HPLC
analysis.

4, Characterization Data
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1a
Chemical Formula: C1oHgNO
Molecular Weight: 159.19

4-Phenyl-1,5-dihydro-2H-pyrrol-2-one (1a): Following the general procedure A, the known
compound 1a"? (1.02 g, 64%) was obtained as a brown solid. *H NMR (500 MHz, CDCly): §7.91
(brs, 1H), 7.54-7.48 (m, 2H), 7.45-7.38 (m, 3H), 6.44 (s, 1H), 4.44 (s, 2H); *C NMR {"H} (125
MHz, CDCl,): 6175.6, 157.5, 131.8, 130.2, 128.9, 125.9, 120.1, 48.4 ppm.

Compound 1a could also be prepared through N-Boc deprotection of 11 in 97% yield.
Me

[
H

1b
Chemical Formula: C{{H{{NO
Molecular Weight: 173.22

4-(p-Tolyl)-1,5-dihydro-2H-pyrrol-2-one (1b): Following the general procedure A, the unknown
compound 1b (0.61 g, 70%) was obtained as a white solid. *H NMR (500 MHz, DMSO-dg): &
8.14 (br s, 1H), 7.55 (d, J = 7.9 Hz, 2H), 7.25 (d, J = 7.9 Hz, 2H), 6.46 (s, 1H), 4.35 (s, 2H), 2.24
(s, 3H); °C NMR {*H} (125 MHz, DMSO-dg): §173.9, 157,1, 139.8, 129.4, 129.4, 126.1, 119.4,
47.6, 21.0 ppm. HRMS-ESI (m/z): Calculated for C;H;,NO™ (M+H)™: 174.0913; found:
174.0912.

Compound 1b could also be prepared through N-Boc deprotection of 1m in 95% yield.

MeQ,

[
H

1c
Chemical Formula: C11H11NO>
Molecular Weight: 189.21
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4-(4-Methoxyphenyl)-1,5-dihydro-2H-pyrrol-2-one (1c): Following the general procedure A,
the known compound 1c? (0.58 g, 61%) was obtained as a white solid. *H NMR (500 MHz,
DMSO-dg): §8.07 (brs, 1H), 7.60 (d, J = 8.5 Hz, 2H), 6.99 (d, J = 8.5 Hz, 2H), 6.38 (s, 1H), 4.34
(s, 2H), 3.80 (s, 3H); **C NMR {*H} (125 MHz, DMSO-ds): 5 174.0, 160.6, 156.8, 127.8, 124.7,
118.1, 114.2, 55.3, 47.6 ppm.

Compound 1c could also be prepared through N-Boc deprotection of 1n in 98% yield.
OMe

’Tj O
H

1d
Chemical Formula: C11H{{NO,
Molecular Weight: 189.21

4-(3-Methoxyphenyl)-1,5-dihydro-2H-pyrrol-2-one (1d): Following the general procedure A,
the unknown compound 1d (0.67 g, 71%) was obtained as a pale yellow solid. *H NMR (500 MHz,
CDCly): 6 7.72 (br s, 1H), 7.34 (t, J = 8.0 Hz, 1H), 7.12-7.08 (m, 1H), 7.03-7.01 (m, 1H),
6.98-6.94 (M, 1H), 6.42 (q, J = 1.4 Hz, 1H), 4.42 (t, J = 1.4 Hz, 2H), 3.85 (s, 3H); °*C NMR {'H}
(125 MHz, CDCly): 6175.4, 159.9, 157.4, 133.2, 130.0, 120.4, 118.3, 115.4, 111.7, 55.3, 48.4 ppm.

HRMS-ESI (m/z): Calculated for C1;H1,NO," (M+H)*: 190.0863; found: 190.0861.

le
Chemical Formula: C;1H{1NO>»
Molecular Weight: 189.21

4-(2-Methoxyphenyl)-1,5-dihydro-2H-pyrrol-2-one (le): Following the general procedure A,
the unknown compound 1e (0.53 g, 56%) was obtained as a pale yellow solid. *H NMR (500 MHz,
CDCly): 5§7.82 (br s, 1H), 7.43-7.34 (m, 2H), 7.02-6.97 (m, 2H), 6.66 (q, J = 1.4 Hz, 1H), 4.48 (t,
J = 1.4 Hz, 2H), 3.90 (s, 3H); *C NMR {"H} (125 MHz, CDCls): § 176.1, 158.0, 154.2, 131.1,
127.9, 123.0, 120.8, 120.6, 111.4, 55.3, 50.0 ppm. HRMS-ESI (m/z): Calculated for C;;H;,NO,"

(M+H)": 190.0863; found: 190.0861.
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1f
Chemical Formula: C1oHgFNO
Molecular Weight: 177.18

4-(4-Fluorophenyl)-1,5-dihydro-2H-pyrrol-2-one (1f): Following the general procedure A, the
unknown compound 1f (0.61 g, 69%) was obtained as a white solid. '"H NMR (500 MHz,
DMSO-de): §8.20 (br s, 1H), 7.77-7.69 (m, 2H), 7.33-7.26 (m, 2H), 6.52 (s, 1H), 4.37 (s, 2H); °C
NMR {*H} (125 MHz, DMSO-dg): 5 173.6, 163.0 (d, Jc.r = 247.4 Hz), 155.9, 128.8 (d, Jc.r = 2.9
Hz), 128.6 (d, Jor = 8.7 Hz), 120.3 (d, Jc.r = 1.3 Hz), 115.9 (d, Jor = 21.8 Hz), 47.6 ppm.

HRMS-ESI (m/z): Calculated for C;qHgFNO™ (M+H)": 178.0663; found: 178.0662.
Cl

[
H

1g
Chemical Formula: C,qHgCINO
Molecular Weight: 193.63

4-(4-Chlorophenyl)-1,5-dihydro-2H-pyrrol-2-one (1g): Following the general procedure A, the
known compound 1g? (0.42 g, 43%) was obtained as a white solid. '"H NMR (500 MHz,
DMSO-dg): 58.24 (br s, 1H), 7.73-7.66 (m, 2H), 7.54-7.48 (m, 2H), 6.58 (q, J = 1.5 Hz, 1H), 4.37
(t, J = 1.5 Hz, 2H); *C NMR {*H} (125 MHz, DMSO-d): & 173.5, 155.7, 134.5, 131.0, 128.9,
128.0, 121.2, 47.5 ppm.

FiC

1h
Chemical Formula: C44HgF3NO
Molecular Weight: 227.19

4-(4-(Trifluoromethyl)phenyl)-1,5-dihydro-2H-pyrrol-2-one  (1h): Following the general
S9



procedure A, the unknown compound 1h (0.82 g, 72%) was obtained as a white solid. *H NMR
(500 MHz, DMSO-dg): §8.36 (br s, 1H), 7.89 (d, J = 8.2 Hz, 2H), 7.81 (d, J = 8.2 Hz, 2H), 6.72
(d, J = 1.4 Hz, 1H), 4.44 (s, 2H); *C NMR {"H} (125 MHz, DMSO-dg): 6 173.2, 155.4, 136.0,
129.7 (q, Je.r = 32.0 Hz), 127.0, 125.7 (q, Jc-r = 3.8 Hz), 124.0 (q, Jo.r = 272.4 Hz), 123.0, 47.6

ppm. HRMS-ESI (m/z): Calculated for C1;HsFsNO™ (M+H)™: 228.0631; found: 228.0630.

)

1i
Chemical Formula: C14H{{NO
Molecular Weight: 209.25

4-(Naphthalen-2-yl)-1,5-dihydro-2H-pyrrol-2-one (1i): Following the general procedure A, the
unknown compound 1i (0.85 g, 81%) was obtained as a white solid. *"H NMR (500 MHz,
DMSO-dg): & 8.26 (br s, 1H), 8.18 (s, 1H), 8.01-7.92 (m, 3H), 7.86 (dd, J = 8.5, 0.8 Hz, 1H),
7.60-7.55 (m, 2H), 6.68 (q, J = 1.2 Hz, 1H), 4.53 (s, 2H); *C NMR {"H} (125 MHz, DMSO-dg):
0 173.7, 156.9, 133.5, 132.8, 129.6, 128.5, 128.4, 127.7, 127.1, 126.8, 125.4, 123.9, 121.0, 47.7

ppm. HRMS-ESI (m/z): Calculated for C14H;,NO™ (M+H)*: 210.0913; found: 210.0911.

1i
Chemical Formlula: CgH;NOS
Molecular Weight: 165.21
4-(Thiophen-2-yl)-1,5-dihydro-2H-pyrrol-2-one (1j): Following the general procedure A, the
unknown compound 1j* (0.39 g, 47%) was obtained as a brown solid. *H NMR (500 MHz,
DMSO-dg): 6 8.13 (br s, 1H), 7.72 (dd, J = 5.0, 1.0 Hz, 1H), 7.46 (dd, J = 3.6, 1.0 Hz, 1H), 7.15
(dd, J = 5.0, 3.6 Hz, 1H), 6.21 (d, J = 1.4 Hz, 1H), 4.35 (s, 2H); *C NMR {"H} (125 MHz,

DMSO-dg): §173.4, 150.9, 135.5, 128.9, 128.4, 127.5, 118.7, 48.1 ppm.
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1k
Chemical Formula: C4gH1gNO4

Molecular Weight: 273.33
4-(3-(Cyclopentyloxy)-4-methoxyphenyl)-1,5-dihydro-2H-pyrrol-2-one (1k): Following the
general procedure A, the known compound 1k? (1.02 g, 75%) was obtained as a pale yellow solid.
'H NMR (500 MHz, CDCls): 5 7.81 (br s, 1H), 7.08-7.01 (m, 2H), 6.87 (d, J = 8.3 Hz, 1H), 6.29
(s, 1H), 4.85-4.78 (m, 1H), 4.41 (s, 2H), 3.88 (s, 3H), 2.01-1.79 (m, 6H), 1.70-1.58 (m, 2H); *C
NMR {lH} (125 MHz, CDCly): 6 175.8, 157.5, 151.9, 147.7, 124.7, 118.9, 118.0, 112.5, 111.5,
80.6, 55.9, 48.4, 32.7 (2C), 24.0 (2C) ppm. HRMS-ESI (m/z): Calculated for C1gH,0NO3" (M+H)":

274.1438; found: 274.1436.

11

Chemical Formula: C45H{7NO4
Molecular Weight: 259.31

Tert-butyl 2-oxo-4-phenyl-2,5-dihydro-1H-pyrrole-1-carboxylate (11): Following the general
procedure B, the known compound 11> (0.37 g, 72%) was obtained as a white solid. *H NMR (500
MHz, CDCly): § 7.57-7.53 (m, 2H), 7.49-7.43 (m, 3H), 6.42 (t, J = 1.4 Hz, 1H), 4.70 (d, J = 1.4
Hz, 2H), 1.60 (s, 9H); *C NMR {*H} (125 MHz, CDCl): & 169.2, 156.0, 149.6, 131.2, 130.8,

129.1, 126.2, 119.7, 83.0, 51.0, 28.1 ppm.
Me

1m
Chemical Formula: C1gH1gNO3
Molecular Weight: 273.33
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Tert-butyl 2-oxo-4-(p-tolyl)-2,5-dihydro-1H-pyrrole-1-carboxylate (1m): Following the general
procedure B, the unknown compound 1m (0.40 g, 74%) was obtained as a white solid. *H NMR
(500 MHz, CDCly): 67.44 (d, J = 8.2 Hz, 2H), 7.26 (d, J = 8.2 Hz, 2H), 6.36 (s, 1H), 4.68 (d, J =
1.3 Hz, 2H), 2.41 (s, 3H), 1.59 (s, 9H); *C NMR {*"H} (125 MHz, CDCl): § 169.4, 156.1, 149.7,
141.8, 129.8, 128.1, 126.1, 118.7, 82.9, 51.0, 28.1, 21.5 ppm. HRMS-ESI (m/z): Calculated for

C16H2oNO5" (M+H)": 274.1438; found: 274.1434.
MeO

In
Chemical Formula: C1gH1gNO4
Molecular Weight: 289.33

Tert-butyl 4-(4-methoxyphenyl)-2-oxo-2,5-dihydro-1H-pyrrole-1-carboxylate (1n): Following
the general procedure B, the known compound 1n? (0.49 g, 85%) was obtained as a white solid.
'H NMR (500 MHz, CDCly): 6 7.50 (d, J = 8.8 Hz, 2H), 6.96 (d, J = 8.8 Hz, 2H), 6.29 (s, 1H),
4.66 (s, 2H), 3.87 (s, 3H), 1.59 (s, 9H); *C NMR {*H} (125 MHz, CDCl,): §169.5, 161.9, 155.7,

149.7,127.8, 123.4, 117.4, 114.5, 82.8, 55.4, 50.9, 28.1 ppm.

NO
Me

10
Chemical Formula: C44H4{{NO
Molecular Weight: 173.22

1-Methyl-4-phenyl-1,5-dihydro-2H-pyrrol-2-one (10): Following the general procedure A, the
known compound 10" (0.23 g, 67%) was obtained as a white solid. ‘H NMR (500 MHz, CDCls): &
7.50-7.45 (m, 2H), 7.44-7.37 (m, 3H), 6.42 (s, 1H), 4.33 (s, 2H), 3.09 (s, 3H); °C NMR {'H}

(125 MHz, CDCls): 5171.6, 153.7, 131.7, 130.0, 128.9, 125.5, 120.4, 54.2, 28.9 ppm.
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N 0]
Bu
1p
Chemical Formula: C14H{7NO
Molecular Weight: 215.30

1-(Tert-butyl)-4-phenyl-1,5-dihydro-2H-pyrrol-2-one (1p): Following the general procedure A,
the unknown compound 1p (0.24 g, 55%) was obtained as a white solid. *H NMR (500 MHz,
CDCls): §7.50-7.45 (m, 2H), 7.43-7.35 (m, 3H), 6.35 (s, 1H), 4.39 (s, 2H), 1.52 (s, 9H); *C NMR
{lH} (125 MHz, CDCl3): 6 171.9, 152.7, 132.0, 129.8, 128.9, 125.5, 122.4, 53.9, 50.8, 28.0 ppm.

HRMS-ESI (m/z): Calculated for C14H;sNO™ (M+H)™: 216.1383; found: 216.1383.

N~ O
|
Bn
1q
Chemical Formula: C47H45NO
Molecular Weight: 249.31

1-Benzyl-4-phenyl-1,5-dihydro-2H-pyrrol-2-one (1q): Following the general procedure A, the
known compound 1q° (0.31 g, 62%) was obtained as a white solid. *H NMR (500 MHz, CDCl,):
57.46-7.42 (m, 2H), 7.40-7.33 (m, 5H), 7.31-7.27 (m, 3H), 6.49 (t, J = 1.4 Hz, 1H), 4.70 (s, 2H),
4.23 (d, J = 1.4 Hz, 2H); *C NMR {*H} (125 MHz, CDCl,): §171.6, 154.4, 137.2, 131.7, 130.2,

128.9, 128.8, 128.0, 127.6, 125.7, 120.1, 51.7, 46.0 ppm.

N~ O
|
Ph

1r

Chemical Formula: C1gH43NO
Molecular Weight: 235.29

1,4-Diphenyl-1,5-dihydro-2H-pyrrol-2-one (1r): Following the general procedure A, the known
compound 1r' (0.24 g, 51%) was obtained as a white solid. *H NMR (500 MHz, CDCl,): §7.78
(d, J = 8.6 Hz, 2H), 7.60-7.55 (m, 2H), 7.50-7.44 (m, 3H), 7.43-7.37 (m, 2H), 7.14 (t, J = 7.5 Hz,

1H), 6.53 (s, 1H), 4.79 (s, 2H); *C NMR {*H} (125 MHz, CDCl,): 5 170.3, 153.5, 139.2, 131.3,
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130.6, 129.1 (4C), 125.9 (2C), 124.0, 121.4, 118.7 (2C), 52.7 ppm. HRMS-ESI (m/z): Calculated

for C1gHNO™ (M+H)™: 236.1070; found: 236.1069.

OMe
1s

Chemical Formula: C17H5NO,
Exact Mass: 265.11

1-(4-Methoxyphenyl)-4-phenyl-1,5-dihydro-2H-pyrrol-2-one  (1s): Following the general
procedure A, the known compound 1s* (0.24 g, 45%) was obtained as a yellow solid. *H NMR
(500 MHz, CDCly): 6 7.67-7.63 (m, 2H), 7.58-7.54 (m, 2H), 7.48-7.43 (m, 3H), 6.97-6.91 (m, 2H),
6.53 (s, 1H), 4.77 (s, 2H), 3.82 (s, 3H); *C NMR {*H} (125 MHz, CDCly): §170.1, 156.3, 153.2,
132.4, 131.4, 130.4, 129.1, 125.8, 121.3, 120.8, 114.3, 55.4, 53.1 ppm. HRMS-ESI (m/z):

Calculated for C17H1gNO," (M+H)": 266.1176; found: 266.1173.

OMe
1t

Chemical Formula: C14H.7NO,
Exact Mass: 231.13

1-(4-Methoxyphenyl)-4-propyl-1,5-dihydro-2H-pyrrol-2-one  (1t): Following the general
procedure C, the unknown compound 1t (0.53 g, 76%) was obtained as a white solid. *H NMR
(500 MHz, CDCls): 67.56 (d, J = 8.9 Hz, 2H), 6.89 (d, J = 8.9 Hz, 2H), 5.93 (s, 1H), 4.25 (s, 2H),
3.79 (s, 3H), 2.39 (t, J = 7.5 Hz, 2H), 1.70-1.58 (m, 2H), 1.00 (t, J = 7.4 Hz, 3H); *C NMR {'H}
(125 MHz, CDCl3): 6170.5, 158.8, 156.0, 132.5, 122.8, 120.5, 114.1, 55.4, 55.2, 31.5, 20.9, 13.7

ppm. HRMS-ESI (m/z): Calculated for C14H:sNO," (M+H)": 232.1332; found: 232.1330.
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OMe
1u

Chemical Formula: C1gHo5NO>»
Molecular Weight: 287.40

4-Heptyl-1-(4-methoxyphenyl)-1,5-dihydro-2H-pyrrol-2-one  (1u): Following the general
procedure C, the unknown compound 1u (0.69 g, 80%) was obtained as a white solid. '"H NMR
(400 MHz, CDCly): 67.56 (d, J = 9.0 Hz, 2H), 6.89 (d, J = 9.0 Hz, 2H), 5.92 (s, 1H), 4.25 (s, 2H),
3.79 (s, 3H), 2.40 (t, J = 7.5 Hz, 2H), 1.63-1.54 (m, 2H), 1.41-1.21 (m, 8H), 0.89 (t, J = 6.6 Hz,
3H); *C NMR {'H} (100 MHz, CDCl,): § 170.5, 159.0, 156.0, 132.6, 122.7, 120.5, 114.1, 55.4,
55.2, 31.6, 29.5, 29.1, 28.9, 27.6, 22.5, 14.0 ppm. HRMS-ESI (m/z): Calculated for C1gH2NO,"

(M+H)": 288.1958; found: 288.1955.

OMe
1lv
Chemical Formula: C1gH;7NO>»
Molecular Weight: 279.34

4-Benzyl-1-(4-methoxyphenyl)-1,5-dihydro-2H-pyrrol-2-one  (1v): Following the general
procedure C, the unknown compound 1v (0.54 g, 65%) was obtained as a brown solid. *H NMR
(500 MHz, CDCl,): §7.51 (d, J = 9.0 Hz, 2H), 7.36-7.30 (m, 2H), 7.29-7.24 (m, 1H), 7.20 (d, J =
7.2 Hz, 2H), 6.86 (d, J = 9.0 Hz, 2H), 5.93 (s, 1H), 4.20 (s, 2H), 3.77 (s, 3H), 3.73 (s, 2H); **C
NMR {lH} (100 MHz, CDCls): 6 170.0, 157.3, 156.1, 136.8, 132.4, 128.8, 128.7, 127.0, 124.2,
120.6, 114.1, 55.4, 54.7, 36.2 ppm. HRMS-ESI (m/z): Calculated for Ci;gHigNO," (M+H)":

280.1332; found: 280.1329.
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OMe
1w
Chemical Formula: C14H;7NO>»
Molecular Weight: 231.30

4-1sopropyl-1-(4-methoxyphenyl)-1,5-dihydro-2H-pyrrol-2-one (1w): Following the general
procedure C, the unknown compound 1w (0.56 g, 81%) was obtained as a brown solid. *H NMR
(400 MHz, CDCls): 67.56 (d, J = 9.0 Hz, 2H), 6.89 (d, J = 9.0 Hz, 2H), 5.90 (s, 1H), 4.29 (s, 2H),
3.79 (s, 3H), 2.74-2.62 (m, 1H), 1.22 (s, 3H), 1.21 (s, 3H); **C NMR {"H} (100 MHz, CDCly): &
170.4, 164.6, 155.9, 132.5, 121.1, 120.5, 114.1, 55.3, 53.7, 28.8, 21.2 ppm. HRMS-ESI (m/z):

Calculated for C14H1gNO," (M+H)": 232.1332; found: 232.1332.

Me

N @]

1x

Chemical Formula: C;1H,;NO
Molecular Weight: 173.22

3-Methyl-1-phenyl-1,5-dihydro-2H-pyrrol-2-one (1x): Following the general procedure D, the
known compound 1x*? (70 mg, 79%) was obtained as a pale yellow solid. *H NMR (500 MHz,
CDCly): §7.76-7.72 (m, 2H), 7.39-7.34 (m, 2H), 7.13-7.09 (m, 1H), 6.78-6.76 (m, 1H), 2.28-2.26
(m, 2H), 1.96 (q, J = 1.8 Hz, 3H); *C NMR {"H} (125 MHz, CDCl,): 5 170.8, 139.4, 136.6,
134.7,129.0, 123.8, 118.3, 50.8, 11.3 ppm. HRMS-ESI (m/z): Calculated for Cy;H;,NO* (M+H)':

174.0913; found: 174.0912.
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ZaH

Chemical Formula: C1oH{1NO
Molecular Weight: 161.20

(R)-4-Phenylpyrrolidin-2-one (2a): White solid, 15.8 mg, 98% yield, 96% ee, [a]o® = -27.1 (c
1.00, MeOH) [lit.": [o]p?® = -31.7 (c 0.29, MeOH) for the R-isomer of 93% ee]. 'H NMR (500
MHz, CDCl,): & 7.37-7.33 (m, 2H), 7.29-7.25 (m, 3H), 6.61 (brs, 1H), 3.79 (t, J = 8.8 Hz, 1H),
3.70 (dt, J = 16.2, 8.4 Hz, 1H), 3.43 (dd, J = 9.3, 7.4 Hz, 1H), 2.74 (dd, J = 16.9, 8.9 Hz, 1H), 2.52
(dd, J = 16.9, 8.9 Hz, 1H); *C NMR {"H} (125 MHz, CDCl5): §177.8, 142.1, 128.8, 127.1, 126.7,
49.5, 40.3, 37.9 ppm. HPLC: Chiracel AD-H Column (250 mm); detected at 210 nm; n-hexane /
i-propanol = 90/10; flow = 1.0 mL/min; Retention time: 8.5 min (major), 10.1 min (minor).

Me

l}l O
2p H
Chemical Formula: C1H13NO
Molecular Weight: 175.23

(R)-4-(p-Tolyl)pyrrolidin-2-one (2b): White solid, 16.7 mg, 95% yield, 95% ee, [a]o®° = —49.5
(c 1.00, MeOH) [lit.**: [a]p® = —44.2 (c 0.5, MeOH)]. *H NMR (500 MHz, CDCly): §7.17-7.13
(m, 4H), 6.80 (br s, 1H), 3.76 (t, J = 8.8 Hz, 1H), 3.70-3.61 (m, 1H), 3.40 (dd, J = 9.2, 7.8 Hz, 1H),
2.71 (dd, J = 16.8, 9.0 Hz, 1H), 2.49 (dd, J = 16.8, 9.0 Hz, 1H), 2.34 (s, 3H); *C NMR {'H} (125
MHz, CDCls): §177.9, 139.0, 136.7, 129.4, 126.6, 49.7, 39.9, 38.0, 21.0 ppm. HPLC: Chiracel
AD-H Column (250 mm); detected at 210 nm; n-hexane / i-propanol = 95/5; flow = 1.0 mL/min;

Retention time: 13.4 min (major), 14.5 min (minor).
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MeQO

N @]

|
2c H
Chemical Formula: C1;H;3NO>»
Molecular Weight: 191.23

(R)-4-(4-Methoxyphenyl)pyrrolidin-2-one (2c): White solid, 18.0 mg, 94% vyield, 96% ee,
[a]o®® = -27.5 (¢ 1.00, MeOH) [lit.”*: [a]o® = -21.0 (c 1.0, MeOH) for the R-isomer of 98% ee].
'H NMR (500 MHz, CDCly): 57.18 (d, J = 8.6 Hz, 2H), 6.98 (br s, 1H), 6.88 (d, J = 8.6 Hz, 2H),
3.80 (s, 3H), 3.76 (t, J = 8.9 Hz, 1H), 3.68-3.60 (m, 1H), 3.38 (dd, J = 9.2, 7.7 Hz, 1H), 2.71 (dd, J
=16.8, 8.9 Hz, 1H), 2.47 (dd, J = 16.8, 8.9 Hz, 1H); "*C NMR {‘*H} (125 MHz, CDCl,): 5178.0,
158.5, 134.1, 127.7, 114.1, 55.2, 49.8, 39.6, 38.2 ppm. HPLC: Chiracel AD-H Column (250 mm);
detected at 225 nm; n-hexane / i-propanol = 95/5; flow = 1.0 mL/min; Retention time: 20.6 min
(major), 22.3 min (minor).

OMe

’Tj O

H
2d

Chemical Formula: C1{H3NO,
Molecular Weight: 191.23

(R)-4-(3-Methoxyphenyl)pyrrolidin-2-one (2d): White solid, 16.4 mg, 86% yield, 95% ee,
[a]o®® = —24.8 (c 1.00, MeOH). *H NMR (500 MHz, CDCly): §7.28-7.25 (m, 1H), 6.99 (br s, 1H),
6.86-6.80 (m, 3H), 3.81 (s, 3H), 3.78 (t, J = 9.0 Hz, 1H), 3.67 (dt, J = 16.5, 8.5 Hz, 1H), 3.43 (t, J
= 8.4 Hz, 1H), 2.73 (dd, J = 16.9, 9.0 Hz, 1H), 2.51 (dd, J = 16.9, 9.0 Hz, 1H); **C NMR {'H}
(125 MHz, CDCls): 6 177.9, 159.8, 143.7, 129.8, 119.0, 112.8, 112.0, 55.2, 49.4, 40.2, 37.9 ppm.
HRMS-ESI (m/z): Calculated for Cy;H14,NO," (M+H)": 192.1019; found: 192.1018. HPLC:
Chiracel AD-H Column (250 mm); detected at 210 nm; n-hexane / i-propanol = 90/10; flow = 1.0

mL/min; Retention time: 11.1 min (major), 13.2 min (minor).
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MeO

l}l (@)

2eH

Chemical Formula: C11H,3NO,
Molecular Weight: 191.23

(R)-4-(2-Methoxyphenyl)pyrrolidin-2-one (2e): White solid, 19.0 mg, 99% vyield, 92% ee,
[a]o®® = -36.8 (¢ 1.00, MeOH). *H NMR (500 MHz, CDCl,): & 7.27-7.20 (m, 2H), 6.95-6.88 (m,
2H), 6.49 (br s, 1H), 3.96-3.90 (m, 1H), 3.84 (s, 3H), 3.74 (t, J = 8.9 Hz, 1H), 3.42 (dd, J = 9.1,
7.4 Hz, 1H), 2.68-2.57 (m, 2H); **C NMR {*H} (125 MHz, CDCl;): §178.3, 157.3, 129.7, 128.1,
127.4, 120.6, 110.6, 55.2, 48.0, 36.1, 35.3 ppm. HRMS-ESI (m/z): Calculated for Ci;H;4sNO,"
(M+H)": 192.1019; found: 192.1018. HPLC: Chiracel AD-H Column (250 mm); detected at 210
nm; n-hexane / i-propanol = 90/10; flow = 1.0 mL/min; Retention time: 10.5 min (major), 11.5

min (minor).

,\Il @)

2 H

Chemical Formula: C1gH;FNO
Molecular Weight: 179.19

(R)-4-(4-Fluorophenyl)pyrrolidin-2-one (2f): White solid, 17.7 mg, 99% yield, 96% ee, [o]p*°
= —26.2 (c 1.00, MeOH) [lit."®: [a]p*® = —=27.54 (c 1.12, MeOH)]. *H NMR (500 MHz, CDCls): 6
7.24-7.20 (m, 3H), 7.05-7.01 (m, 2H), 3.84-3.75 (m, 1H), 3.69 (dt, J = 16.1, 8.4 Hz, 1H), 3.39 (dd,
J =92, 7.5 Hz, 1H), 2.74 (dd, J = 16.9, 8.9 Hz, 1H), 2.46 (dd, J = 16.9, 8.9 Hz, 1H); **C NMR
{*"H} (125 MHz, CDCls): §177.6, 161.8 (d, Jc.r = 245.4 Hz), 137.8 (d, Jc.r = 3.1 Hz), 128.2 (d,
Jer = 8.1 Hz), 115.7 (d, Jcr = 21.2 Hz), 49.6, 39.6, 38.0 ppm. HPLC: Chiracel AD-H Column
(250 mm); detected at 210 nm; n-hexane / i-propanol = 90/10; flow = 1.0 mL/min; Retention time:

8.6 min (major), 10.3 min (minor).

S19



Cl

’Tj O
2g H
Chemical Formula: C4oH1,CINO
Molecular Weight: 195.65

(R)-4-(4-Chlorophenyl)pyrrolidin-2-one (2g): White solid, 19.3 mg, 98% yield, 96% ee, [o]p*
=-33.4 (¢ 1.00, EtOH) [lit."®: [0]p® = —39.7 (c 1.00, EtOH) for the R-isomer of 99% ee]. *H NMR
(500 MHz, CDCly): §7.33-7.27 (m, 2H), 7.20-7.18 (m, 2H), 6.65 (br s, 1H), 3.79 (t, J = 8.9 Hz,
1H), 3.67 (dt, J = 16.0, 8.4 Hz, 1H), 3.39 (dd, J = 9.4, 7.3 Hz, 1H), 2.74 (dd, J = 17.0, 8.8 Hz, 1H),
2.46 (dd, J = 17.0, 8.8 Hz, 1H); *C NMR {'H} (125 MHz, CDCl5): § 177.5, 140.6, 132.8, 129.0,
128.1, 49.4, 39.6, 37.9 ppm. HPLC: Chiracel AD-H Column (250 mm); detected at 210 nm;
n-hexane / i-propanol = 90/10; flow = 1.0 mL/min; Retention time: 9.5 min (major), 11.3 min
(minor).

F3C

l}l @)
2h H
Chemical Formula: C1H1gF3NO
Molecular Weight: 229.20

(R)-4-(4-(Trifluoromethyl)phenyl)pyrrolidin-2-one (2h): White solid, 22.3 mg, 97% yield,
96% ee, [0]p?® = =22.2 (¢ 1.00, MeOH). *H NMR (500 MHz, CDCl,): §7.61 (d, J = 8.1 Hz, 2H),
7.39 (d, J = 8.1 Hz, 2H), 7.17 (br s, 1H), 3.84 (t, J = 8.6 Hz, 1H), 3.77 (dt, J = 15.7, 8.2 Hz, 1H),
3.44 (dd, J = 9.3, 6.9 Hz, 1H), 2.79 (dd, J = 16.9, 8.5 Hz, 1H), 2.50 (dd, J = 16.9, 8.5 Hz, 1H); **C
NMR {*H} (125 MHz, CDCls): §177.3, 146.2, 129.5 (q, Jo.r = 32.5 Hz), 127.1, 125.8 (q, Jc.r =
3.8 Hz), 124.0 (q, Jc.r = 272.0 Hz), 49.2, 40.0, 37.7 ppm. HRMS-ESI (m/z): Calculated for
CyHiFsNO™ (M+H)": 230.0787; found: 230.0788. HPLC: Chiracel AD-H Column (250 mm);
detected at 210 nm; n-hexane / i-propanol = 90/10; flow = 1.0 mL/min; Retention time: 7.5 min

(major), 9.5 min (minor).
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2iH

Chemical Formula: C14H13NO
Molecular Weight: 211.26

(R)-4-(Naphthalen-2-yl)pyrrolidin-2-one (2i): White solid, 20.9 mg, 99% yield, 97% ee, [o]p*°
= —48.1 (c 1.00, MeOH). 'H NMR (500 MHz, CDCl;): & 7.85-7.80 (m, 3H), 7.68 (s, 1H),
7.53-7.43 (m, 2H), 7.40-7.26 (m, 1H), 6.75 (br s, 1H), 3.88-3.84 (m, 2H), 3.55-3.50 (m, 1H), 2.82
(dd, J = 16.7, 8.2 Hz, 1H), 2.62 (dd, J = 16.7, 8.2 Hz, 1H); *C NMR {"H} (125 MHz, CDCl;): §
177.8, 139.4, 133.3, 1324, 128.7, 127.6, 126.4, 125.9, 125.3, 124.9, 49.4, 40.3, 37.9 ppm.
HRMS-ESI (m/z): Calculated for CiHNO® (M+H)": 212.1070; found: 212.1068. HPLC:
Chiracel AD-H Column (250 mm); detected at 220 nm; n-hexane / i-propanol = 90/10; flow = 1.0

mL/min; Retention time: 10.0 min (major), 10.7 min (minor).

Chemical Formula: CgHgNOS
Molecular Weight: 167.23

(R)-4-(Thiophen-2-yl)pyrrolidin-2-one (2j)*’: White solid, 16.2 mg, 97% yield, 97% ee, [o]p*°
= —26.7 (c 1.00, MeOH). *H NMR (500 MHz, CDCls): §7.20 (dd, J = 5.0, 0.7 Hz, 1H), 6.98-6.94
(m, 1H), 6.91 (d, J = 3.3 Hz, 1H), 6.64 (br s, 1H), 3.96 (dt, J = 16.4, 8.4 Hz, 1H), 3.80 (t, J = 8.8
Hz, 1H), 3.46 (dd, J = 9.3, 7.8 Hz, 1H), 2.78 (dd, J = 16.8, 8.7 Hz, 1H), 2.54 (dd, J = 16.8, 8.7 Hz,
1H); *C NMR {"H} (125 MHz, CDCl,): §177.1, 145.1, 127.0, 123.9, 123.9, 50.0, 38.9, 36.1 ppm.
HPLC: Chiracel AD-H Column (250 mm); detected at 230 nm; n-hexane / i-propanol = 90/10;

flow = 1.0 mL/min; Retention time: 9.8 min (major), 11.1 min (minor).
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OO
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2k H

Chemical Formula: C1gH,1NO3
Molecular Weight: 275.35

(R)-4-(3-(Cyclopentyloxy)-4-methoxyphenyl)pyrrolidin-2-one (2k): White solid, 27.1 mg,
98% yield, 96% ee, [a]o® = -32.5 (¢ 1.00, MeOH) [lit."®: [o]p?" = =33.0 (c 1.00, MeOH) for the
R-isomer of 99.3% ee]. 'H NMR (500 MHz, CDCl,): 6 6.84-6.77 (m, 4H), 4.79-4.75 (m, 1H), 3.83
(s, 3H), 3.76 (t, J = 9.0 Hz, 1H), 3.62 (dt, J = 16.7, 8.3 Hz, 1H), 3.39 (t, J = 8.4 Hz, 1H), 2.71 (dd,
J=16.9, 9.0 Hz, 1H), 2.48 (dd, J = 16.9, 9.0 Hz, 1H), 1.99-1.78 (m, 6H), 1.67-1.60 (m, 2H); **C
NMR {1H} (125 MHz, CDCl,): 6177.9, 149.1, 147.8, 134.5, 118.7, 113.7, 112.1, 80.5, 56.1, 49.8,
39.9, 38.1, 32.7 (2C), 24.0 (2C) ppm. HRMS-ESI (m/z): Calculated for CisH,,NO™ (M+H)™
276.1594; found: 276.1592. HPLC: Chiracel AD-H Column (250 mm); detected at 210 nm;
n-hexane / i-propanol = 95/5; flow = 0.7 mL/min; Retention time: 29.2 min (major), 31.9 min

(minor).

N @)

Boc
2l

Chemical Formula: C45H419gNO3
Molecular Weight: 261.32

(R)-Tert-butyl 2-oxo-4-phenylpyrrolidine-1-carboxylate (21): White solid, 25.5 mg, 98% yield,
99% ee, [o]p® = —4.3 (c 1.00, CHCL) [lit."®: [a]p?’ = =5.6 (c 0.83, CHCI,) for the R-isomer of
98.2% ee]. 'H NMR (500 MHz, CDCls): & 7.38-7.35 (m, 2H), 7.31-7.24 (m, 3H), 4.17 (dd, J =
10.8, 8.2 Hz, 1H), 3.69 (dd, J = 10.8, 8.6 Hz, 1H), 3.58-3.49 (m, 1H), 2.90 (dd, J = 17.3, 8.5 Hz,
1H), 2.72 (dd, J = 17.3, 9.9 Hz, 1H), 1.54 (s, 9H); *C NMR {'H} (125 MHz, CDCl): § 173.1,
149.8, 140.5, 128.9, 127.4, 126.7, 83.0, 53.1, 40.3, 36.4, 28.0 ppm. HPLC: Chiracel AD-H
Column (250 mm); detected at 210 nm; n-hexane / i-propanol = 95/5; flow = 1.0 mL/min;

Retention time: 13.6 min (minor), 14.7 min (major).
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Chemical Formula: C4gH24NO3
Molecular Weight: 275.35

(R)-Tert-butyl 2-oxo-4-(p-tolyl)pyrrolidine-1-carboxylate (2m): White solid, 26.1 mg, 95%
yield, 99% ee, [a]p”® = =0.9 (c 1.00, CHCI;) [lit."®: [a]p?’ = 1.3 (c 0.95, CHCI,) for the R-isomer
of 98.3% ee]. "H NMR (500 MHz, CDCls): §7.17 (d, J = 8.2 Hz, 2H), 7.13 (d, J = 8.2 Hz, 2H),
4.14 (dd, J = 10.8, 8.2 Hz, 1H), 3.66 (dd, J = 10.8, 8.6 Hz, 1H), 3.55-3.45 (m, 1H), 2.87 (dd, J =
17.2, 8.5 Hz, 1H), 2.70 (dd, J = 17.2, 10.0 Hz, 1H), 2.34 (s, 3H), 1.53 (s, 9H); °C NMR {*"H}
(125 MHz, CDCls): 6 173.2, 149.9, 137.4, 137.1, 129.6, 126.6, 83.0, 53.2, 40.3, 36.0, 28.0, 21.0
ppm. HPLC: Chiracel OD-H Column (250 mm); detected at 210 nm; n-hexane / i-propanol =
90/10; flow = 0.7 mL/min; Retention time: 19.1 min (major), 22.3 min (minor).

MeO

I}I (0]

2n Boc

Chemical Formula: C1gH,1NO,4
Molecular Weight: 291.35

(R)-Tert-butyl 4-(4-methoxyphenyl)-2-oxopyrrolidine-1-carboxylate (2n): White solid, 24.7
mg, 85% yield, 98% ee, [0]p?° = —0.5 (¢ 1.00, CHCIy) [lit."®: [a]p?" = 0.4 (c 0.89, CHCI,) for the
R-isomer of 98% ee]. 'H NMR (500 MHz, CDCly): 67.16 (d, J = 8.3 Hz, 2H), 6.89 (d, J = 8.3 Hz,
2H), 4.13 (dd, J = 10.5, 8.4 Hz, 1H), 3.81 (s, 3H), 3.64 (t, J = 9.5 Hz, 1H), 3.49 (dt, J = 17.8, 8.6
Hz, 1H), 2.87 (dd, J = 17.2, 8.4 Hz, 1H), 2.68 (dd, J = 17.2, 10.1 Hz, 1H), 1.53 (s, 9H); *C NMR
{lH} (125 MHz, CDCly): 6173.2, 158.8, 149.9, 132.4, 127.7, 114.3, 83.0, 55.3, 53.3, 40.5, 35.7,
28.0 ppm. HPLC: Chiracel OJ-H Column (250 mm); detected at 210 nm; n-hexane / i-propanol =

80/20; flow = 0.7 mL/min; Retention time: 20.5 min (minor), 24.9 min (major).
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’Tj O

2 Me

Chemical Formula: C41H.3NO
Molecular Weight: 175.23

(-)-1-Methyl-4-phenylpyrrolidin-2-one (20)*: Colorless oil, 17.1 mg, 98% yield, 95% ee,
[a]o®® = —42.4 (c 1.00, CHCI3). *H NMR (500 MHz, CDCls): & 7.36-7.33 (m, 2H), 7.28-7.22 (m,
3H), 3.75 (t, J = 9.0 Hz, 1H), 3.58 (dt, J = 16.2, 8.3 Hz, 1H), 3.41 (dd, J = 9.2, 7.2 Hz, 1H), 2.91 (s,
3H), 2.81 (dd, J = 16.9, 8.3 Hz, 1H), 2.54 (dd, J = 16.8, 8.3 Hz, 1H); *C NMR {"H} (125 MHz,
CDCly): & 173.9, 1425, 128.8, 127.0, 126.7, 56.6, 38.8, 37.1, 29.5 ppm. HRMS-ESI (m/z):
Calculated for C;;H1,NO* (M+H)": 176.1070; found: 176.1068. HPLC: Chiracel AD-H Column
(250 mm); detected at 210 nm; n-hexane / i-propanol = 90/10; flow = 1.0 mL/min; Retention time:

8.0 min (minor), 8.4 min (major).

f
2p Bu

Chemical Formula: C14H1gNO
Molecular Weight: 217.31

(-)-1-(Tert-butyl)-4-phenylpyrrolidin-2-one (2p): Colorless oil, 21.2 mg, 98% yield, 97% ee,
[a]o®® = —24.1 (c 1.00, CHCI3). *H NMR (500 MHz, CDCls): § 7.35-7.32 (m, 2H), 7.27-7.23 (m,
3H), 3.85 (t, J = 7.8 Hz, 1H), 3.47-3.39 (m, 2H), 2.76 (dd, J = 16.8, 8.6 Hz, 1H), 2.54 (dd, J = 16.8,
8.6 Hz, 1H), 1.43 (m, 9H); *C NMR {'*H} (125 MHz, CDCl,): §174.2, 142.6, 128.8, 126.9, 126.7,
54.1, 53.1, 40.6, 37.0, 27.7 ppm. HRMS-ESI (m/z): Calculated for C;4H,0NO™ (M+H)": 218.1539;
found: 218.1538. HPLC: Chiracel AD-H Column (250 mm); detected at 210 nm; n-hexane /

i-propanol = 99/1; flow = 1.0 mL/min; Retention time: 15.8 min (minor), 17.3 min (major).
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Chemical Formula: C47H47NO
Molecular Weight: 251.33

(+)-1-Benzyl-4-phenylpyrrolidin-2-one (2g)*°: White solid, 24.6 mg, 98% yield, 96% ee, [o]p™°
= +30.8 (¢ 1.00, CHCl5). '"H NMR (500 MHz, CDCly): & 7.35-7.21 (m, 8H), 7.17-7.16 (m, 2H),
456 (d, J = 14.6, Hz, 1H), 4.46 (d, J = 14.6, Hz, 1H), 3.63 (t, J = 9.0 Hz, 1H), 3.54 (dt, J = 16.0,
8.2 Hz, 1H), 3.27 (dd, J = 9.5, 7.1 Hz, 1H), 2.88 (dd, J = 16.8, 8.5 Hz, 1H), 2.62 (dd, J = 16.8, 8.5
Hz, 1H); °C NMR {'H} (125 MHz, CDCly): 5 173.7, 142.2, 136.2, 128.8, 128.7, 128.2, 127.6,
127.0, 126.7, 53.7, 46.6, 38.9, 37.1 ppm. HPLC: Chiracel AD-H Column (250 mm); detected at
210 nm; n-hexane / i-propanol = 90/10; flow = 1.0 mL/min; Retention time: 12.3 min (minor),

14.0 min (major).

*

,\Il O

or Ph

Chemical Formula: C4gH{5NO
Molecular Weight: 237.30

(+)-1,4-Diphenylpyrrolidin-2-one (2r): White solid, 23.2 mg, 98% vyield, 97% ee, [a]p® =
+10.7 (c 1.00, MeOH) *H NMR (500 MHz, CDCl,): §7.62 (d, J = 8.2 Hz, 2H), 7.39-7.25 (m, 7H),
7.16 (t, J = 7.3 Hz, 1H), 4.19 (t, J = 8.6 Hz, 1H), 3.89 (t, J = 8.6 Hz, 1H), 3.70 (dt, J = 16.5, 8.3
Hz, 1H), 3.02 (dd, J = 17.0, 8.8 Hz, 1H), 2.80 (dd, J = 17.0, 8.8 Hz, 1H); *C NMR {*H} (125
MHz, CDCly): 6172.9, 141.6, 139.1, 128.9 (2C), 127.3, 126.8, 124.6, 119.9, 55.6, 40.3, 37.1 ppm.
HRMS-ESI (m/z): Calculated for CigHisNO* (M+H)": 238.1226; found: 238.1225. HPLC:
Chiracel AD-H Column (250 mm); detected at 245 nm; n-hexane / i-propanol = 85/15; flow = 1.0

mL/min; Retention time: 11.6 min (minor), 14.8 min (major).
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25 OMe

Chemical Formula: C47H47NO,
Exact Mass: 267.13

(+)-1-(4-Methoxyphenyl)-4-phenylpyrrolidin-2-one (2s): White solid, 26.4 mg, 99% yield,
96% ee, [a]p™® = +9.9 (¢ 1.00, CHCI3). *H NMR (500 MHz, CDCly): § 7.51 (d, J = 8.5 Hz, 2H),
7.38-7.35 (m, 2H), 7.30-7.25 (m, 3H), 6.91 (d, J = 8.5 Hz, 2H), 4.14 (t, J = 8.8 Hz, 1H), 3.85 (t, J
= 8.3 Hz, 1H), 3.79 (s, 3H), 3.68 (dt, J = 16.5, 8.2 Hz, 1H), 2.99 (dd, J = 17.0, 8.8 Hz, 1H), 2.77
(dd, J = 17.0, 8.8 Hz, 1H); *C NMR {"H} (125 MHz, CDCl5): §172.6, 156.6, 141.7, 132.2, 128.9,
127.2, 126.7, 121.8, 114.0, 56.0, 55.4, 40.0, 37.2 ppm. HRMS-ESI (m/z): Calculated for
C17H1gNO™ (M+H)": 268.1332; found: 268.1330. HPLC: Chiracel AD-H Column (250 mm);
detected at 254 nm; n-hexane / i-propanol = 80/20; flow = 1.0 mL/min; Retention time: 15.3 min

(minor), 22.2 min (major).

2t OMe

Chemical Formula: C14H4gNO,
Exact Mass: 233.14

(-)-1-(4-Methoxyphenyl)-4-propylpyrrolidin-2-one (2t): White solid, 22.6 mg, 97% yield,
91% ee, [a]p™ = -1.9 (¢ 1.00, CHCI5). *H NMR (500 MHz, CDCl,): & 7.48 (d, J = 8.6 Hz, 2H),
6.89 (d, J = 8.6 Hz, 2H), 3.87 (t, J = 8.5 Hz, 1H), 3.79 (s, 3H), 3.46 (t, J = 8.2 Hz, 1H), 2.70 (dd, J
= 16.7, 8.5 Hz, 1H), 2.50-2.39 (m, 1H), 2.27 (dd, J = 16.7, 8.2 Hz, 1H), 1.55-1.46 (m, 2H),
1.43-1.37 (m, 2H), 0.95 (t, J = 7.2 Hz, 3H); *C NMR {*"H} (125 MHz, CDCly): § 173.4, 156.4,
132.6, 121.7, 113.9, 55.4, 54.8, 39.0, 36.6, 31.3, 20.5, 14.0 ppm. HRMS-ESI (m/z): Calculated for

C1HxNO™ (M+H)™: 234.1489; found: 234.1486. HPLC: Chiracel OJ-H Column (250 mm);
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detected at 254 nm; n-hexane / i-propanol = 85/15; flow = 1.0 mL/min; Retention time: 13.0 min

(minor), 15.3 min (major).

2u OMe

Chemical Formula: C1gH27NO,
Molecular Weight: 289.42

(-)-4-Heptyl-1-(4-methoxyphenyl)pyrrolidin-2-one (2u): White solid, 28.6 mg, 99% yield,
93% ee, [o]p”® = -1.3 (¢ 1.00, CHCls). *H NMR (500 MHz, CDCly): § 7.50-7.46 (m, 2H),
6.91-6.87 (m, 2H), 3.86 (dd, J = 9.4, 7.9 Hz, 1H), 3.79 (s, 3H), 3.45 (dd, J = 9.5, 7.1 Hz, 1H), 2.69
(dd, J = 16.7, 8.4 Hz, 1H), 2.47-2.37 (m, 1H), 2.27 (dd, J = 16.7, 8.1 Hz, 1H), 1.53-1.48 (m, 2H),
1.37-1.23 (m, 10H), 0.89 (t, J = 7.1 Hz, 3H); **C NMR {*H} (125 MHz, CDCl): § 173.4, 156.4,
132.6, 121.7, 113.9, 55.4, 54.8, 39.1, 34.4, 31.7, 31.6, 29.5, 29.1, 27.4, 22.6, 14.0 ppm.
HRMS-ESI (m/z): Calculated for CigHxsNO," (M+H)™: 290.2115; found: 290.2110. HPLC:
Chiracel OJ-H Column (250 mm); detected at 254 nm; n-hexane / i-propanol = 90/10; flow = 1.0

mL/min; Retention time: 10.3 min (minor), 12.3 min (major).

2v OMe

Chemical Formula: C1gH4gNO,
Molecular Weight: 281.36

(-)-4-Benzyl-1-(4-methoxyphenyl)pyrrolidin-2-one (2v): White solid, 27.8 mg, 99% yield,
95% ee, [a]p> = —29.1 (¢ 1.00, CHCI3). 'H NMR (500 MHz, CDCly): & 7.46-7.43 (m, 2H),
7.33-7.28 (m, 2H), 7.25-7.21 (m, 1H), 7.20-7.16 (m, 2H), 6.89-6.86 (M, 2H), 3.79-3.76 (m, 1H),
3.77 (s, 3H), 3.52 (dd, J = 9.8, 5.6 Hz, 1H), 2.88-2.82 (m, 1H), 2.78-2.66 (m, 3H), 2.40-2.35 (m,

1H); C NMR {*H} (125 MHz, CDCly): & 172.9, 156.4, 138.9, 132.4, 128.64, 128.56, 126.5,
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121.7, 113.9, 55.3, 54.0, 40.2, 38.7, 33.0 ppm. HRMS-ESI (m/z): Calculated for CigHyNO,"
(M+H)": 282.1489; found: 282.1484. HPLC: Chiracel OJ-H Column (250 mm); detected at 254
nm; n-hexane / i-propanol = 80/20; flow = 1.0 mL/min; Retention time: 25.6 min (minor), 32.2

min (major).

OMe
2w
Chemical Formula: C14H4gNO,

Molecular Weight: 233.31
(-)-4-1sopropyl-1-(4-methoxyphenyl)pyrrolidin-2-one (2w): White solid, 22.9 mg, 98% yield,
96% ee, [a]p> = —=12.0 (¢ 1.00, CHCI3). 'H NMR (500 MHz, CDCly): § 7.50-7.47 (m, 2H),
6.91-6.87 (m, 2H), 3.83-3.80 (m, 1H), 3.79 (s, 3H), 3.51 (dd, J = 9.3, 8.3 Hz, 1H), 2.64 (dd, J =
16.8, 8.6 Hz, 1H), 2.32 (dd, J = 16.8, 9.6 Hz, 1H), 2.21-2.12 (m, 1H), 1.70-1.60 (m, 1H), 0.97 (d,
J = 2.9 Hz, 3H), 0.96 (d, J = 2.8 Hz, 3H); *C NMR {'H} (125 MHz, CDCl): & 173.5, 156.4,
132.5, 121.7, 113.9, 55.3, 53.3, 38.7, 37.4, 32.4, 20.4, 20.0 ppm. HRMS-ESI (m/z): Calculated for
C14HxNO," (M+H)™: 234.1489; found: 234.1486. HPLC: Chiracel OD-H Column (250 mm);
detected at 254 nm; n-hexane / i-propanol = 95/5; flow = 1.0 mL/min; Retention time: 24.8 min
(major), 28.9 min (minor).

Me

2x
Chemical Formula: C41H3NO
Molecular Weight: 175.23

3-Methyl-1-phenylpyrrolidin-2-one (2x): White solid, 17.0 mg, 97% yield, 6% ee. *H NMR
(500 MHz, CDCly): §7.65-7.62 (m, 2H), 7.38-7.34 (m, 2H), 7.15-7.11 (m, 1H), 3.80-3.73 (m, 2H),

2.70-2.62 (m, 1H), 2.39-2.33 (m, 1H), 1.80-1.72 (m, 1H), 1.30 (d, J = 7.1 Hz, 3H); *C NMR {'H}
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(125 MHz, CDCls): 6 176.6, 139.6, 128.7, 124.2, 119.6, 46.6, 38.2, 26.9, 16.1 ppm. HRMS-ESI
(m/z): Calculated for C1;H1,NO*™ (M+H)": 176.1070; found: 176.1068. HPLC: Chiracel OJ-H
Column (250 mm); detected at 254 nm; n-hexane / i-propanol = 90/10; flow = 1.0 mL/min;

Retention time: 12.8 min (major), 13.6 min (minor).

Cl
o
“_NH,* HCI
HO)J\/\/ 2
3

Chemical Formula: C1gH13CILNO,
Molecular Weight: 250.12

(R)-Baclofen hydrochloride (3): A mixture of 2g (52.0 mg) and 6 N HCI (1.5 mL) was
heated to reflux for 24 h. The solution was cooled and evaporated to dryness under
reduced pressure. The residue was dried under vacuum to afford 3 as a white solid, 61.6
mg, 93% vyield. [a]p” = 3.5 (c 0.65, H,0), [lit."®: [o]p?’ = =3.9 (c 0.64, H,0) for the R-isomer of
99% ee]. 'H NMR {"H} (500 MHz, D,0): 6 7.32 (d, J = 7.8 Hz, 2H), 7.23 (t, J = 7.8 Hz, 2H),
3.38-3.23 (m, 2H), 3.14 (t, J = 11.4 Hz, 1H), 2.75 (dd, J = 16.0, 5.1 Hz, 1H), 2.63 (dd, J = 16.0,
8.6 Hz, 1H); *C NMR (125 MHz, D,0): § 175.2, 136.9, 133.3, 129.4, 129.2, 43.6, 39.3, 38.1

ppm.
MeO N

)
4 0

Chemical Formula: CygHo3NO4
Molecular Weight: 325.41

(R)-1-((2,3-Dihydrobenzo[b][1,4]dioxin-6-yl)methyl)-3-(2-methoxyphenyl)pyrrolidine (4):
LiAlIH, (38 mg, 1.0 mmol) was slowly added to a solution of compound 2e (95.6 mg, 0.5 mmol;
92% ee) in THF (5.0 mL). The resulting mixture was refluxed overnight. The mixture was cooled
to 0 °C and quenched by successive addition of H,O, NaOH (15%, aq.), and H,O (38 uL/38
pL/114 pL, 1 : 1 : 3). The solid residue was filtered and washed with CH,Cl,. The filtrate was
dried over anhydrous Na,SO,, concentrated under reduced pressure and then dried under vacuum,
giving the crude pyrrolidine product which was used for the next step without further purification.

The crude pyrrolidine and 2,3-dihydrobenzo[b][1,4]dioxine-6-carbaldehyde (82 mg, 0.5 mmol)
529



was dissolved in 3 mL of MeOH. NaBH3;CN (126 mg, 1.0 mmol) was added and the reaction
mixture was stirred for 4 h at rt. The reaction was then quenched with water and extracted with
ethyl acetate. The organic phases were combined, dried, evaporated and the resulting oily residue
was further purified by flash chromatography on silica gel using ethyl acetate/hexane/EtzN
(1/2/0.01) as eluents. The product is obtained as colorless oil (124 mg, 76% vyield). [a]o> = +19.4
(c 1.00, CHCIy). [lit.**: [o]p?® = —22.2 (c 2.14, CHClIs) for the S-isomer of 92% ee]. "H NMR (500
MHz, CDCl,): §7.31 (d, J = 7.5 Hz, 1H), 7.15 (t, J = 8.1 Hz, 1H), 6.91 (t, J = 7.5 Hz, 1H), 6.88 (s,
1H), 6.83-6.78 (m, 3H), 4.22 (s, 4H), 3.78 (s, 3H), 3.76-3.69 (m, 1H), 3.57 (d, J = 12.8 Hz, 1H),
3.54 (d, J = 12.8 Hz, 1H), 2.97 (t, J = 8.5 Hz, 1H), 2.81-2.74 (m, 1H), 2.70-2.62 (m, 1H), 2.49 (t, J
= 8.4 Hz, 1H), 2.32-2.22 (m, 1H), 1.89-1.80 (m, 1H); *C NMR {"H} (125 MHz, CDCls): & 157.0,
143.1, 142.3, 133.6, 132.8, 127.4, 126.8, 121.7, 120.5, 117.5, 116.8, 110.3, 64.3, 64.3, 60.5, 60.0,

55.3,54.4, 36.3, 31.8 ppm.
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6. NMR spectra

'H NMR (500 MHz, CDCl3) and **C NMR {"H} (125 MHz, CDCls) of 1a:
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'H NMR (500 MHz, DMSO-ds) and *C NMR {"H} (125 MHz, DMSO-de) of 1b:
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'H NMR (500 MHz, DMSO-dg) and *C NMR {"H} (125 MHz, DMSO-de) of 1c:
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'H NMR (500 MHz, CDCl3) and **C NMR {"H} (125 MHz, CDCls) of 1d:
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'H NMR (500 MHz, CDCl3) and **C NMR {"H} (125 MHz, CDCls) of 1e:
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'H NMR (500 MHz, DMSO-dg) and **C NMR {"H} (125 MHz, DMSO-dg) of 1f:
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'H NMR (500 MHz, DMSO-dg) and **C NMR {"H} (125 MHz, DMSO-dg) of 1g:
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'H NMR (500 MHz, DMSO-ds) and *C NMR {"H} (125 MHz, DMSO-de) of 1h:
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'H NMR (500 MHz, DMSO-dg) and **C NMR {"H} (125 MHz, DMSO-dg) of 1i:
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'H NMR (500 MHz, DMSO-dg) and *C NMR {"H} (125 MHz, DMSO-de) of 1j:
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'H NMR (500 MHz, CDCl3) and **C NMR {"H} (125 MHz, CDCls) of 1k:
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'H NMR (500 MHz, CDCl3) and **C NMR {"H} (125 MHz, CDCl;) of 1l:
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'H NMR (500 MHz, CDCl3) and **C NMR {"H} (125 MHz, CDCl,) of 1m:
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'H NMR (500 MHz, CDCl3) and **C NMR {"H} (125 MHz, CDCls) of 1n:

000"

685

§98°

199~

98¢

056"
896"
vic”
T6¥"
80G°

9~

L —

L~

N

MeO,

ppm

11"

6"
1

SL°

00

Se”
6L"

6v°
LE"

ev-
€8°

7
€L
c6”

€G°

8¢ —

05—
SG—

9L
- RW
LL

88—

viT—
LTIT—

€T —
LeT—

6vT—
GST—
T9T—

69T —

MeO

T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100

ppm

80 70 60 50 40 30 20 10

90

S46



'H NMR (500 MHz, CDCl3) and **C NMR {"H} (125 MHz, CDCls) of 1o0:
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'H NMR (500 MHz, CDCl3) and **C NMR {"H} (125 MHz, CDCls) of 1p:
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'H NMR (500 MHz, CDCl3) and **C NMR {"H} (125 MHz, CDCls) of 1q:
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'H NMR (500 MHz, CDCl3) and **C NMR {"H} (125 MHz, CDCls) of 1r:
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'H NMR (500 MHz, CDCl3) and **C NMR {"H} (125 MHz, CDCl,) of 1s:
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'H NMR (500 MHz, CDCl3) and **C NMR {"H} (125 MHz, CDCls) of 1t:
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'H NMR (400 MHz, CDCl3) and **C NMR {"H} (100 MHz, CDCls) of 1u:
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'H NMR (400 MHz, CDCl3) and **C NMR {"H} (100 MHz, CDCls) of 1v:
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'H NMR (400 MHz, CDCl3) and **C NMR {"H} (100 MHz, CDCls) of 1w:
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'H NMR (500 MHz, CDCl3) and **C NMR {"H} (125 MHz, CDCl,) of 1x:
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'H NMR (500 MHz, CDCl3) and **C NMR {"H} (125 MHz, CDCls) of 2a:
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'H NMR (500 MHz, CDCl3) and **C NMR {"H} (125 MHz, CDCls) of 2b:
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'H NMR (500 MHz, CDCl3) and **C NMR {"H} (125 MHz, CDCls) of 2c:
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'H NMR (500 MHz, CDCl3) and **C NMR {"H} (125 MHz, CDCls) of 2d:
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'H NMR (500 MHz, CDCl3) and **C NMR {"H} (125 MHz, CDCls) of 2e:
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'H NMR (500 MHz, CDCl3) and **C NMR {"H} (125 MHz, CDCls) of 2f:
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'H NMR (500 MHz, CDCl3) and **C NMR {"H} (125 MHz, CDCls) of 2g:
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'H NMR (500 MHz, CDCl3) and **C NMR {"H} (125 MHz, CDCls) of 2h:

000°0-
20070~

osy”
L6V"
45N
T€S”
v9L”
a8L”
86L"°
918" ¢—

8¢v €

va.MWWr
PA4 N>

va.m‘\\
ML EF
€9.L"
6LL"
v6L"
Ge8”
78
198"

NNNNNNN

nmMmmmmom

891" 2
mnm.nUMH
T8E L~
L6 L~

109°L-7
nﬁw.nk\w

FsC

§J

ppm

o
<
-

[

=
S
—

SL”
S6°

6T

SL°

S¢

1e”

"0ctT
"ect
"SetT
"GeT
"SetT
"GeT
"Set
x4
XA
“6¢T
"6¢T
OvT—

18—
6E—

67—

“LL—
.nn&\w

=\\="

ZT

F3C

0 ppm

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

190

S64



'H NMR (500 MHz, CDCl3) and **C NMR {"H} (125 MHz, CDCl,) of 2i:
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'H NMR (500 MHz, CDCl3) and **C NMR {"H} (125 MHz, CDCls) of 2j:
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'H NMR (500 MHz, CDCl3) and **C NMR {"H} (125 MHz, CDCls) of 2k:
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'H NMR (500 MHz, CDCl3) and **C NMR {"H} (125 MHz, CDCl,) of 2I:
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'H NMR (500 MHz, CDCl3) and **C NMR {"H} (125 MHz, CDCl,) of 2m:
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'H NMR (500 MHz, CDCl3) and **C NMR {"H} (125 MHz, CDCls) of 2n:
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'H NMR (500 MHz, CDCl3) and **C NMR {"H} (125 MHz, CDCls) of 20:
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'H NMR (500 MHz, CDCl3) and **C NMR {"H} (125 MHz, CDCls) of 2p:
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'H NMR (500 MHz, CDCl3) and **C NMR {"H} (125 MHz, CDCls) of 2q:
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'H NMR (500 MHz, CDCl3) and **C NMR {"H} (125 MHz, CDCls) of 2r:

00070~
9.0°0—

9L2"
v6L"
018"
828"
£66°
010"
120"
770"
619°€

969°€—~\.
AT

8/8°€
S68°€
cl6°€

cLT vV
06T ¥
80¢ v

evl”
8GT"
cLT”
Lve”
vic®
06¢”
S0€”
€se”
89¢€”"
LlE7
€6€°
LT9°
ve9”

I N A A N NN

ppm

1T’
9¢”

197

SL°

S¢”

18"

LE—
ovr—

GG —

“6TT
pZT

T9CT~ -
AA S

"8¢tT
"6ET—
YT —

LT —

0 ppm

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

190

S74



'H NMR (500 MHz, CDCl3) and **C NMR {"H} (125 MHz, CDCl,) of 2s:
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'H NMR (500 MHz, CDCl3) and **C NMR {"H} (125 MHz, CDCls) of 2t:
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'H NMR (500 MHz, CDCl3) and **C NMR {"H} (125 MHz, CDCl,) of 2u:
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'H NMR (500 MHz, CDCl3) and **C NMR {"H} (125 MHz, CDCls) of 2v:

€6€°
jeicion
G8€”
86¢"°
199°
1197
69"
0T.”
8¢lL”
evL”
6v.L”
pA<VA
69L°
G8.°
€¢8”°
ce8”
9€8”°
vv8-
168"
898"
118"
c0S”
45N
1¢s”
ceS”
6GL°
1.7
c6L”
968°
€98~
198"
9/8”°
188"
888"
S/T"
681"
16T°
9T¢”
1ee”
ove”
JAZA
€6¢”°
80¢”
€ce”
1ev”
8EY”
4244
1sv°
961"
e9v”

MNNOOOOOOMMMMMMMANNNNNNNNNNNNNNNNNNNNN

~ I~

L

=\ s

[ SN S N

ppm

L o

OMe

)

S

00"

1L
61"

16°
ve”

=72
9¢

48

c6”

ee—

86—
or—

€6 —
SS—

-9,
.RV‘
Ll

98T —

LT —

ppm
S78

20 10

30

40

50

60

70

100 90 80

110

120

OMe
T
180 170 160 150 140 130

190




'H NMR (500 MHz, CDCl3) and **C NMR {"H} (125 MHz, CDCls) of 2w:
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'H NMR (500 MHz, CDCl3) and **C NMR {"H} (125 MHz, CDCl,) of rac-2x:
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'H NMR (500 MHz, CDCl5) and **C NMR {*H} (125 MHz, CDCls) of 3:
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'H NMR (500 MHz, CDCl5) and **C NMR {*H} (125 MHz, CDCl) of 4:
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7. HPLC Spectra
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DADT C, Sig=210,3 Ref=360, 100 (lqwlgwZ-B._018-01-18 21-01-56VqwZ-L64-5-p-Me-rac-2018-01-18-22-50-25.0)
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2 14.581 VB ©.3339 2366.49780 184.35328 56.2038
Totals : 4594 .26489 216.81323
DAD1 C, Sig=2104 Ref=360, 100 (lqwlquZ-B._-2 2015-01-18 21-01-56VUgnZ-L52-2-p- Me-2018-01-18-22-12-4310)
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Signal 1: DAD1 C, Sig=218,4 Ref=360,168

Peak RetTime Type Width Arez Height Area

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

1 13.385 BV R ©.3323 1.02988e4  465.67918 97.5195
2 14.541 VB E ©.3463 261.95642  11.38559  2.4805

Totals : 1.85087e4  476.38478
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DADTF, Sig=0252 Rer=350, 100 (lGWiqwiZ-5.016-07-18 2101 SoIqwZ- Lo - pWe0ac 20 80 T 212755 0]
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Signal 1: DAD1 F, Sig=225,4 Ref=360,100
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s ] [mAU] %

1 208.582 BV ©.4977 0470.37753 197.78439 49.56174
2 21.981 VBA  8.5423 6570.17627 183.25148 50.3826

Totals :

1.38486e4  381.83587

6717.22313 283.15164

DADT F, Sig=0252 Ref=350,100 (Igwilqu-B._. 2016-01-18 21 01-S6UqnwZ-B55-1-1-pMe0-2018-01- 1521 0157.0)
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Signal 1: DAD1 F, Sig=225,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mau] %
1 28.622 BB 8.5885 6575.64941 198.51378 97.8924
2 22.268 BB 8.4681 141.57372 4.63786  2.1876
Totals :
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DADT C. Sig=210 4 Ref=360, 100 (IqwIqAZ- 5. at-80-10 2016-01-25 20-25-18\004-F2-F 3 qwZ-Lo0 m Merac D)
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Signal 1: DAD1 C, 5ig=218,4 Ref=368, 188

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAL*s ] [mau] %
1 11.188 BB 8.2713 6774.98527 374.13389 49,9964

2 13.891 BBA  8.3893 6777.50586 333.208355 58.8896

Totals : 1.35524e4  767.33664

DAD1 C. 5ig=2104 Ref=360,100 (iqwilqWZ-5 _epeal-50-10 20716-07-28 20-25- 19005 P2 FAIawZ Ba0-3-mMe0 D)
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Signal 1: DAD1 C, Sig=216,4 Ref=368,18@

Peak RetTime Type Width Arez Height Area
#  [min] [min] [maU*s] [mau] %

1 11.121 BB 8.2796 8262.52734 438.92865 97.3897
2 13.182 BB 8.3168 221.46181 18.63998 2.6183

Totals : 8483.98836 4459.56863
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DAD1 C, Sig=2104 Ref=360,100 (lgwilqwZ-B.-10 2017-12-04 20-06-00qwZ-B52-2-rac-2017-12-04-20-48-42.0)
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Signal 1: DAD1 C, Sip=218,4 Ref=360,108

Peak RetTime Type Width Area Height
#  [min] [min] [mAU*s ] [mau] %

1 16.584 BV 8.2400 2219.74154 146.25887 49.1684
2 11.456 VB 8.2674 2306.34473 130.66068 50.8916

Totals : 4520.88667 2708.91867

DADt . Sig=210.4 Ref=360,100 (lgwilqwZ-B.. 3-90-10 2017-12-04 20-06-04\qwZ-B50-2-2017-12-04-21-15-26.0)
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Signal 1: DAD1 C, S5ip=218,4 Ref=360,100

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s ] [mau] %

| I

1 108.484 MM ©.26090 5422,15283 335.92868 96.1986
2 11.568 MM T 8.2747 214.26341 13.e0026 3.8014

Totals : 5636.41624 348.92894
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DADT C. Sig=210.4 Ref=360,100 (IguilqwZ-B._n 2017-12-04 22-37-20qwZ-552-4-F-rac-2017-12-04-23-18-52.0)
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S5ignal 1: DAD1 C, 5ig=218,4 Ref=368,188

Peak RetTime Type Width

Area Height Area
#  [min] [min] [mAU*s ] [mau] %
1 8.635 BB ©.2039 2634.82739 194.66113 49,3243
2 16.262 BB ©.2378 2707.01294 171.8B6237 50.6757
Totals :

5341.84633 366.52350
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DADT C. Sig=210.4 Ref=360, 100 (IqwllqraZ-B _-vin 2017-12-04 22-37-221qw2-B504-F-2017-12-04.25-02.50 0]
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Signal 1: DAD1 C, S5ig=210,4 Ref=268,100
Peak RetTime Type Width Arez Height Area

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

1 B8.626 BB 8.2823 4641.96438 346.46358 98,8848
2 18.381 BB 8.2338 98.63592 5.94885 1.9152
Totals : 4732.54821 352.41155
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DADT C, Sig=210.4 Ref=360, 100 (IqwilqwZ-B..c 2018-02-04 21-45-30UqwZ-B6-5-P-Clac20 16-02-042146-310)
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Signal 1: DAD1 C, Sig=218,4 Ref=368, 100
Pealk RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mau] %
1 9.565 VB R @.2338 8347.165684 533.841608 58.1256
2 11.191 VB R @.2695 B8385.32617 458.51767 49.8744
Totals : 1.66525e4  992.35867
DADT C. Sig=210.4 Ref=360, 100 (IqwAlqwZ-B__.p-Cl 2015-02-04 21-24-37UqwZ B50-5-PCI2018-02-0421-24-35.0)
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Signal 1: DAD1 C, Sig=21@,4 Ref=360,100
Peak RetTime Type Width Areaz Height Area
# [min] [min] [mAU*s ] [mau] %
1 9.541 BB

2 11.263 BB @.2781 4e8.62732 22.45642

Totals :

8.2325 1.99141e4 1287.27734 98.8279
1.9721

2.83148e4  1389.73376
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DADT C. Sig=210.4 Ref=360, 100 (IqwilquE-5._eata0-10 2018-01-20 20-25- 18002 F2-F 2 qwZ-B52-7-CFaac D)
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Signal 1: DAD1 C, Sig=210,4 Ref=368,18@

Peak RetTime Type Width
# [min] [min]

Area
[mAU*s]

Height
[maU]

Area
%

1 11.188 BB
2 13.891 BBA

8.2713 6774.90527 374.13389 49.5984

Totals :

8.3893 6777.50586 333.20355 56.0695

1.35524e4 787.33664

DAD1 C, Sig=210.4 Ref=360,100 (lqwilqwZ-850-repeat-50-10 2018-01-28 20-25-18\001-P2-F1-lgwZ-B50-7-CF3.0)
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Signal 1: DAD1 C, Sig=210,4 Ref=360,160
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s ] [mau] %

1 7.536 BB
2 9.492 BB 8.2368
Totals :

76.41823

4.93234

3443 .69869 286.31183

8.1796 3367.27246 281.37869 97.7889

2.2191
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DADTE, Sig=0204 Ref=360,100 (qWiawZ-B. 171208 2237 23Ian- 5528 i 120 201712050044 06 D]
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Signal 1: DAD1 B, Sig=228,4 Ref=368,108
Peak RetTime Type Width Area Height Area
#  [min] [min] [maU*s ] [mau] %
1 9,981 BV 8.2387 1.68021e4 1673.11536 48.5468
2 10.649 VB ©.2593 1.78080e4 1042.63203 51.4532
Totals : 3.46102e4 2115.74829
" DADT B, Sig=220,4 Ref=360, 100 [qWiaWZ-B..n 20171208 22372 qWZ 50 8 et 20171205 0025 T30]
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Signal 1: DAD1 B, Sig=228,4 Ref=368,100

Peak RetTime Type Width Area Height Area

#  [min] [min] [mAU*s] [mau] %
datial Rt ot Ll LA fresasunsy {rirennines B I

1 9.986 MM 8.26085 1.7658%e4 1129.43445 98.4889

2 18.695 MM 8.2543 272.26682 17.84383 1.5191

Totals : 1.79231ed  1147.27827
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DADT D, Sig=230 2 Ref=360, 100 (Iquilqwz-5._017-12-04 22-37-22UgwZ-Bo2-0-thio-rac-2017- 12-05-01-26-45.0)
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Signal 1: DAD1 D, Sipg=238,4 Ref=360,1886
Peak RetTime Type Width Areaz Height Area
#  [min] [min] [mAU*s ] [mau] %
SRR PR D P | +=nmmenes |+ ememnees <= mmees |
1 9.813 BB 8.2213 2348.31886 159.94889 48,8452
2 11.831 BB 8.2493 2459.34798 149.956448 51.1548
Totals : 4887.65796 389.98457
DAD1 D, Sig=230 4 Ref=360, 100 (IqwlqnZ-5._in 2017-12-04 22-37-22\IqwZ-B50-9-tio-2017-12-05-01-10-50 0]
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Signal 1: DAD1 D, Sig=23@,4 Ref=368,100

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s ] [mau] %
1 9.780 MM 8.2473 7805.64746 525.95551 98.4276
2 11.651 MM 8.2711 124.69579 7.66535  1.5724

Totals : 7930.34325 533.62885
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DAD1 C, Sig=210.4 Re‘f=‘38:.1D: \'Iqw‘d(‘:]'.l\'Z-B...D;S-SZM 17-25-TTgwZ-LE7-raipram-rac2018-02-0417-25-15.0)
mAl
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Signal 1: DAD1 C, 5ig=210,4 Ref=360,186

Peak RetTime Type Width
#  [min]

S, Sk [T

[min] [maU*s ]

Area Height

e P |+mmmmnene [ | +mmmnees |
1 29.891 BV

8.7395 1.27866e4

2 31.616 VB 8.9311 1.29583e4

Totals :

263.86876 49.5897
288.45%0811 58.4983

2.5664%9e4  471.55887
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DADT C. Sig=210.4 Réf=36:.1D: u_'qu\.‘-k-:]wZ-B...a 0T 0004 17-25-TNlgwZ-B60-rolipram2013-02-0418-43-00.0)
mAl
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Signal 1: DAD1 C, 5ig=216,4 Ref=368,100

Pealk RetTime Type Width Area Height
#  [min] [min] [maU*s] [mau]
S |----

| ommeeee |=mmmnmee | <mmmmeee | +mmmee |
1 29.158 BB

8.7372 3.66461ed

2 31.862 BB 8.7882 657.88414  12.91518

Totals : 3.73835%e4  758.84236

745.92719 98.2366

1.7634
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DAD1 C, Sig=2104 Ref=360,100 (lqwilqwzZ-5.. -N-Bn-NBoc 2017-12-04 14-12-300001-P1-D1-lgwZ-B52-10-N-Boc. D)
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Signal 1: DAD1 C, S5ig=21@,4 Ref=360,108

Peak RetTime Type Width Area Height Area
#  [min] [min] [maU*s] [mAU] %
o R R e |--eemeeees |+neemeses |mprmemes |
1 13.487 BV 28.2969 4365.03906 224.39825 51.1178
2 14.627 VB 8.3271 4174.12988 193.97275 4B.8822

Totals : 8539.16855 418.371e6

DAD1 C, Sig=210.4 Réf=35:.10: |jIq\l\.‘-J(-:]wZ—S...-I'\-Bn-NBDc 2017-12-04 14-12-30003-P1-D2-lgwZ-B50-10-N-Boc.[)
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Signal 1: DAD1 C, S5ig=210,4 Ref=368,1886

Peak RetTime Type Width Area Height Area
#  [min] [min] [mALU*s ] [maU] %

1 13.584 BB @.2674  91.51817 5.35428 @.6735
2 14.785 MM @.3658 1.34973e4  614.97711 99.3265

Totals : 1.35888e4  620.33139
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DAD1 C, Sig=210.4 Ref=360, 100 (lqwilqwz-B...D-H-90-10-0.7 2016-01-30 11-10-33\002-P1-B4-qwZ-B2-111ac.D)
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Signal 1: DAD1 C, Sig=218,4 Ref=368,18@
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s ] [mau] %
1 18.838 BB 8.4937 1.71967e4 528.35181 48.981@
2 28.744 BB 8.6849 1.79123e4 445.78758 51.819@
Totals : 3.51@98e4  974.85859
DADT C, Sig=210.4 Ref=360, 100 (lqwiqwZ-B...10-0.7 2018-01-30 11-10-33\001-P 1-BHqwZ-B50-11-NBoc-p-Me D)
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Signal 1: DAD1 C, Sig=21@,4 Ref=360,100

Peak RetTime Type Width Area Height
#  [min] [min] [mAU*s ] [mau] %

1 19.874 BB 8.5168 1.19526e4  351.43188 99.3533
2 22.380 BB a.4444 77.79888 2.22227  8.6467

Totals : 1.203@4e4  353.65416
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Signal 1: DAD1 C, Sig=218,4 Ref=368,188

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s ] [mau] %
1 28.965 BB 8.5652 1.53223e4  481.54847 58.2483
2 25,954 BBA @.6776 1.5178%e4  330.43533 49,7517

Totals : 3.84932e4 731.97588
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DADT C. Sig=210.4 Ref=360,100 (lgwilqwzZ-B_ -0J-H 2013-02-04 16-00-38\002-FP2-B 2-lqwZ-650-12-p-Me0-NBoc. D)

mALF ]
MeOQ,

o
i
400

350

-Z

300

2n
250

|
Boc ‘ ]
|
|
2004
|
150+ ‘

|
100

|
S0

g

F
| 20.488
/

Signal 1: DAD1 C, Sig=218,4 Ref=360, 128

Peak RetTime Type Width Arez Height Area
# [min] [min] [mAL*s ] [mau] %
S R R R |+eemneens Joroporad |
1 28.488 BB 8.7348 214.59474 3.96915 1.8626
2 24,922 BB 8.6633 1.99797e4 442 .86@55 98.9374

Totals : 2.81943e4  446.82969
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DADT C. Sig=210.4 Ref=360, 100 (Iqwiqwz-8 _018-01-18 11-52-45VqWZL54T-N-Werac-201 B 01-18-12.02-15.0)
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Signal 1: DAD1 C, Sig=21@,4 Ref=360,10@
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s ] [mau] %
1 7.855 BV 8.1775 1.33160ed4 1113.460688 58.5144
2 8.316 VW R @.1947 1.3044B8ed4 1063.62549 49.4856
Totals : 2.63687e4 2117.88557
DADT C, Sig=210.4 Ref=360,100 (lqwiqwZ-5._ Ve 2016-01-16 11-52461qnZ-854-3-N-Wie 20 16-01-18-12-07-34 D)
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Signal 1: DAD1 C, S5ip=218,4 Ref=368,160
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAL*s ] [mau] %
1 7.966 BV E 8.1579 122.21411 11.69882 2.6161
2 B.382 VB R ©.1814 4560.20881 381.62818 97.3899
Totals :

4682.42212 393.319e0
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DADT T, Sig=2103 Ref=360,700 (lqwilqwz-B_18.01-18 T7-26-TTIgwe LeA S NBurac 2018-01-18-1643-11 D)
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Signal 1: DAD1 C, Sig=21@,4 Ref=360,108
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mau] %
N o S o> omeemmenes R nerenen |
1 15.688 BB @.3387 3814.84253 176.11353 49,8874
2 17.239 BB @.3717 3844 .34166 156.99113 58.1926
Totals : 7659,.18359 333.164e66
DAD1 C, Sig=2104 Ref=360,100 (lqwilqwz-5..6 20160118 1726 T7IqnZ-BoA-6- N Bu-201801-18.19.22.20D)
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Signal 1: DAD1 C, Sig=210,4 Ref=360,100
Pealk RetTime Type Width Area Height Area
#  [min] [min] [mAU*s ] [mau] %
S P [ R [— [ [ |
1 15.862 BB 8. 3466 97.37781 4,13728 1.4241
2 17.342 BB 8.3759 6740.52936 275.87278 9B8.5759
Totals : 6837.98631 279.21686
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DADT C, Sig=210.3 Ref=360, 100 (lawlqn-50-52- 13-N-5n 2017-12-04 16-34-32002-P1-03-qwZ-B52-12.6n.0)
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Signal 1: DAD1 C, Sig=21@,4 Ref=368,160
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAL*s ] [mau] %
1 12.365 EB ©.2713 1.89773e4  617.68481 51.1@31
2 14.887 BB ©.3684 1.85034e4  51B8.39172 48.8969
fotals : 2.148087e4 1136.87654
DADT T, Sig=2104 Ref=350,100 (IqwlqwE-50-52- T5-1-5n 2017-12-08 16-34-32001-P1-04 GaZBS0-15-106n 0]
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Signal 1: DAD1 C, Sig=21@,4 Ref=368,160

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mau] %
1 12,319 MM T @.3115 394.53548  21.1126@  2.0717

2 14.817 BE 8.3879 1.86495e4  922.25934 97.9283

Totals : 1.98441ed  943,37132
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DADT H, Sig=245 4 Ref=360,100 (lqwlqwz-5. NP 2015-01-03 11-03-581002-P1-A3- Wz L64-5- - PF-raceric D)
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Signal 1: DAD1 H, Sig=245,4 Ref=360,1800
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAL*s ] [mau] %
N e [ P | +=smmenees |=ommmeees | +-mmnee |
1 11.628 BB 8.2427 3375.69482 216.98459 58,2878
2 14.774 BB 8.3174 3337.16211 161.26262 49,7138
Totals : 6712.85693 372.16721
DADT H, Sig=245 4 Ref=360, 100 (igwqwZ-B54-3-N-Ph 2018-01-03 T1-03-56W001-P1-A21qwZ-B54-4-N-Ph D]
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Signal 1: DAD1 H, Sig=245,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
o Rt e R | -nmennne | onmes |
1 11.5633 BB 8.2472 197.29919 12.16485 1.6618@
2 14.767 BB ©.3193 1.16810ed4  560.06946 98,3390
Totals : 1.18783e4

572.23351




DAD &, Sig=254 4 Ref=360,100 {lgwigwZ-B..ME 20158-01-03 11-51-41\002-P1-A5-lgwZ-L84-10-MN-PMB-racemic.0)
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Signal 1: DAD1 A, Sip=254,4 Ref=368,160
Peak RetTime Type Width Arez Height Area
#t [min] [min] [mAU*s ] [mau] %
1 15.327 BB ©8.3430 2736.56714 121.38372 49,9524
2 22.263 BB 8.5136 2741.78125 81.684090 58.0476
Totals : 5478.34839 283.86862
DAD1 &, Sig=254 4 Réfﬂsﬂ,mﬂ [Iq'M'.-]wZ-BEAt-E-N-F'I‘.’IB 2018-01-03 11-51-41001-P1-A4-lgwZ-554-5-N-PME.D)
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Signal 1: DAD1 A, Sig=254,4 Ref=360,1868
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s ] [mau] %
1 15.343 BB ©8.3439 338.8277@  15.€9122  2.2556
2 22.226 BB 8.5207 1.46830e4  431.79318 97.7444
fotals : 1.58219%e4  445.88448
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DADT A, 5ig=252 4 Ref=360, 100 (IqwignZ-LEa-Pr-N-PMP-0J-H 2016-02-04 15-16-081001-P2-B1-qwZ-Lea-rac. D)
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Signal 1: DAD1 A, 5ig=254,4 Ref=368,10@

Peak RetTime Type Width

Area Height Area

#  [min] [min] [maU*s] [mau] %
] BT o Rt R |onennnanes frvessnss |

1 13.641 BB 8.2766 1.16097e4  655.61841 58,3699

2 16.141 BB ©8.3219 1.14667e4  544,.12256 49.6901
Totals :

2.38764e4  1199.74897

DAD1T A, Sig=254,4 Ref=360,100 (lgwigwZ-B...J-H 2018-02-04 20-41-14\003-P2-B4-lqwZ-BE2-secondi-Fr-NPMP D)
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Signal 1: DAD1 A, Sipg=254,4 Ref=368,108
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s ] [mau] %
1 12.993 BB @.2565 418.e11e8  25.87658  4.70600
2 15.286 BB @.3805 8475.78627 419.87122 95.3600
Totals :

8893.79135 444 ,947868
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DAD1T B, Sig=254 4 Réfﬂ'BDADD [Iq'o\'\'waZ-B...S-urac 2018-04-10 09-22-500001-P1-Fe-lqwZ-583-3-n-CTH15-rac .0
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Signal 1: DAD1 B, Sip=254,4 Ref=368,106
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mau] %

R R N 2= mmmmneee | =mmmmneee | =enmnes |
1 16.284 EB 8.2048 4675.63916 352.34766 49.9545
2 12.288 EB 8.2528 4684.15576 287.57883 58.8455

Totals : 9359,79492 639,92569

DEDT B, 5ig=052 4 Rei=360, 100 (IqWqwZ-BE2 2015-04-09 22060800251 F 5wz Ba2 3-n-CTH15D)
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Signal 1: DAD1 B, Sig=254,4 Ref=3168,160
Peak RetTime Type Width Arez Height Area
#  [min] [min] [mAU*s ] [mau] %

S P [ R |+-mmmmeee | +mmmmeeee | +mmmeeee |
1 10.344 BB @.2868 289.24417 21.79973  3.e6512
2 12.298 BB 8.2508 7632.66699 466.72543 96.3488

Totals : 7921.91116 488.52516
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DAD1 B, Sig=254 4 Rei=360, 100 (IqwigwZ-B...50-20-1min 2016-04-11 10-09-16\003-P2-E3-lqwZ-B83-2-Bnrac.D)
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Signal 1: DAD1 B, Sig=254,4 Ref=360@,10@
Peak RetTime Type Width Area Height Area

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

| 1

1 25.826 BB

%

B8.5861 2.63655e4  677.43927

49.9768
2 31.473 BB 8.8675 2.63988e4  436.41153 508.8248
Totals : 5.27562ed4 1113.85886
DAD1 B, Sig=254,4 Réf:36[),100 |'Iq'MééwZ-B...C\-.ll-80-2[)-1min2015—04—!1 10-08-18\001-P2-E1-lqwZ-832-2-Bn.D)
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Signal 1: DAD1 B, Sig=254,4 Ref=366,168
Peak RetTime Type Width Arez Height Area
#  [min] [min] [mAU*s] [mAU] %
e T e Eeee |--eseeeees Jmeeromnnns rererees
1 25.616 BB 8.5564 177.66613 4.78631  2.2996
2 32.149 BB 8.8039 7547.99219 138.92783 97.7604
Totals :

7725.65231 143.63334
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Signal 1: DAD1 B, 5ip=254,4 Ref=366,108
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAL*s ] [mau] %
s | ssmferinnes i |#sesmamens [eswsinmion |
1 24.749 BB 8.6512 1.19831e4  281.17138 58.0331
2 28.834 BB @.8187 1.19673e4  219.280862 49,9669
Totals : 2.395@4e4  500.45192
DAD1T B, Sig=254.4 Réfﬂ'BDADD |Iq'A'\<;u'Z-B...CB-H-955 2018-04-10 20-35-100002-P2-E2-lgwZ-B32-1-Pr-rac.0)
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Signal 1: DAD1 B, Sig=254,4 Ref=368,168
Peak RetTime Type Width Area Height Area
#  [min] [min] [maU*s ] [mau] %
1 24.786 BB 8.6595 1.87466e4  249.83342 98.6362
2 28.89%0 BB @.6821 215.27481 3.83952 1.9638
Totals :

1.68961%9e4  252.87293
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DAD1 B, Sig=254,4 Ref=360,100 {lqwVgwZ-BOT-rac 2015-04-12 10-48-23M001-P2-A1-lgwZ-BET-rac.0}
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Signal 1: DAD1 B, Sipg=254,4 Ref=360,166
Peak RetTime Type Width Areaz Height Area
#  [min] [min] [mAL*s ] [mAU] %
1 12.946 BV 8.2358 1.19363e4 7B6.80068 58.1942
2 13.752 VB 8.2587 1.1843%e4 732.17419 49,8658
Totals : 2.37862e4 1518.97479
— .TJ._GD_I-;B.. _Sig.=2.54-‘4_ ée‘r;ésnu,;o.Eua;f:c;wz_-és;s_;15-::1-}2 17-35-23UQWZ-BB6-Me2016-04-1217-35-23.0)
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Signal 1: DAD1 B, Sip=254,4 Ref=368,108

Peak RetTime Type Width Areaz Height Area
#  [min] [min] [mAU*s] [mau] %
1 12.832 BV 8.2293 9854.91211 663.48125 52.7688

2 13.597 VB 6.2434 8820.71777 561.13680 47.2312

Totals : 1.86756e4 1224.53284
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