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A. General information

'H NMR spectra were recorded on a Bruker AVANCE II1-400 spectrometer.
Chemical shifts (in ppm) were referenced to the solvent residual signal (6 = 7.26 ppm)
of CDCl;, 3C NMR spectra were obtained by using the same NMR spectrometer and
were calibrated to CDCI; (6 = 77.00 ppm). High Resolution Mass spectra were
recorded using a Fourier Transform lon Cyclotron Resonance Mass Spectrometer
(APEX IV, Bruker). Unless otherwise noted, materials obtained from commercial
suppliers were used without further purification. Column chromatography was carried

out on silica gel (particle size 200-300 mesh ASTM).

B. Experimental procedures and characterization data of products

a. General procedure for the synthesis of products

Bn
(o] N/ o C1/ NH, COOH
. )J\/\ additive O’ B
= Ar, 7 Ar; toluene 40°C ” oc
Ar1
1 2 3 C1 additive

1a Ar1=Ph 1b Ar1=4'BrCGH4 1c Ar1=4'OMeC6H4

Pyrrolone 1 (0.15 mmol), chalcone 2 (0.225 mmol) was dissoloved in toluene (1.5 mL), and
the catalyst C1 (0.03 mmol), acid additive (0.06 mmol) was added. The mixture was reacted at 40
°C for 5 days. After the completion of the reaction as indicated by TLC, the mixture was cooled to
room temperture and the solvent was evaporated. 10 mL of CH,Cl, was added and the mixture
was washed with 5% HCI, 2% NaOH, satured NaCl, the organic phase was dried with anhydrous
Na,SO4. The mixture was filtered, the solvent was evaporated in vacuo to afford the crude product.
Chromatography on silica gel (ethyl acetate-dichloromethane-petroleum ether=1:1:4) gave the

corresponding product 3 as a colourless oil.
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b. Characterization data

N-Benzyl-5-(3-oxo0-1,3-diphenylpropyl)-4-phenyl-1H-pyrrol-2(5H)-one (3a)

Yield 65%, colourless oil; 'H NMR (400 MHz, CDCls): (syn) 6 7.89 (d, J= 7.7 Hz,
2H), 7.62 (t, J = 7.4 Hz, 1H), 7.50 (t, J = 7.6 Hz, 2H), 7.30 (m, 4H), 7.28 — 7.20 (m,
4H), 7.18 — 7.11 (m, 2H), 7.09 (d, J = 7.1 Hz, 1H), 7.03 (t, J = 7.4 Hz, 2H), 6.65 (d, J
=17.5 Hz, 2H), 6.22 (s, 1H), 5.49 (dd, J=15.3 Hz, 1H), 4.91 (d, J= 1.6 Hz, 1H), 4.34
(d, J = 15.4 Hz, 1H), 4.16 (td, J = 7.3, 2.3 Hz, 1H), 3.46 — 3.29 (m, 2H). 3C NMR
(100 MHz, CDCls): (syn) 6 197.57, 171.86, 160.48, 137.67, 137.00, 136.70, 133.43,
132.48, 129.52, 128.95, 128.71, 128.58, 128.14, 128.08, 128.01, 127.94, 127.79,
127.37, 126.92, 122.43, 64.53, 45.67, 40.94, 37.41; ES-HRMS: Calcd for
C3,HsNO, [M+H]", 458.2114, Found 458.2105.

The enantiomeric excess was determined by HPLC analysis. (OD-H, hexane:IPA=
85:15, flow rate:1.0 mL/min) : tg 9.90min (minor) , tg 20.71min (major) , ee

95%

N-Benzyl-5-(3-0x0-1,3-diphenylpropyl)-4-(4-bromophenyl)-1H-pyrrol-2(5SH)-one
(3b)

Yield 40%, colourless oil; "H NMR (400 MHz, CDCl3): (syn) 6 7.89 (d, J= 7.6 Hz,
2H), 6.80-7.80(m, 15H), 6.66 (d, J = 7.4 Hz, 2H), 6.22 (s, 1H), 5.48 (d, J = 15.3 Hz,
1H), 4.87 (m, 1H), 4.32 (d, /= 15.4 Hz, 1H), 4.18 — 4.06 (m, 1H), 3.37 (d, /= 7.1 Hz,
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2H). 3C NMR (100 MHz, CDCl;): (syn) ¢ 197.48, 171.52, 159.14, 139.11, 137.51,
137.04, 136.84, 136.64, 133.52, 132.42, 131.79, 128.98, 128.84, 128.75, 128.21,
128.15, 127.98, 127.93, 123.93, 122.89, 64.38, 45.72, 40.91, 37.30; ES-HRMS:
Caled for C;,Hy7BrNO, [M+H]*, 536.1219, Found 536.1199.

The enantiomeric excess was determined by HPLC analysis. (OD-H, hexane:IPA=

85:15, flow rate:1.0 mL/min) : tz 11.4Imin (minor) , tg26.52min (major) , ee

90%

N-Benzyl-5-(3-0x0-1,3-diphenylpropyl)-4-methoxyphenyl-1H-pyrrol-2(SH)-one
(3¢)

Yield 55%, colourless oil; 'H NMR (400 MHz, CDCls): (syn) 6 7.95 — 7.86 (m, 2H),
7.62 (t,J = 7.4 Hz, 1H), 7.50 (t, J = 7.7 Hz, 2H), 7.30 (m, 3H), 7.24 (m, 2H), 7.19 —
7.10 (m, 3H), 7.07 (t, J = 7.2 Hz, 2H), 6.79 (d, J = 8.8 Hz, 2H), 6.69 (d, J = 7.1 Hz,
2H), 6.12 (s, 1H), 5.49 (d, /= 15.4 Hz, 1H), 4.87 (d,J=2.1 Hz, 1H), 4.34 (d,J= 154
Hz, 1H), 4.14 (td, J = 7.2, 2.6 Hz, 1H), 3.83 (s, 3H), 3.41 (d, J = 7.3 Hz, 2H). °C
NMR (100 MHz, CDCl;): (syn) ¢ 197.70, 172.31, 160.73, 160.10, 137.75, 137.09,
136.71, 133.44, 128.93, 128.90, 128.71, 128.11, 128.07, 127.95, 127.72, 126.94,
125.00, 120.41, 114.03, 64.29, 55.36, 45.84, 41.27, 37.86; ES-HRMS: Calcd for
Ci33H30NO; [M+H]*, 488.2220, Found 488.2202.

The enantiomeric excess was determined by HPLC analysis. (OD-H, hexane:IPA=
85:15, flow rate:1.0 mL/min) : tg 12.07min (minor) , tz27.83min (major) , ee

90%



N-Benzyl-5-(1-(3-methoxyphenyl)-3-o0xo0-3-phenylpropyl)-4-phenyl-1H-pyrrol-
2(5H)-one (3d)

Yield 70%; colourless oil; '"H NMR (400 MHz, CDCls): (syn) 6 7.79 (d, J= 7.8 Hz,
2H), 6.80-7.65 (m, 15H), 6.65 (m, 2H), 6.35 (s, 1H), 5.27 (d, J = 14.9 Hz, 1H), 4.90
(m, 1H), 4.09 (m, 1H), 3.91 (d, J = 14.9 Hz, 1H), 3.76 (s, 3H), 3.32 (ddd, J = 24.2,
17.9, 7.1 Hz, 2H). BC NMR (100 MHz, CDCl3): (syn) 6 197.37, 171.66, 159.71,
159.36, 140.98, 137.22, 136.51, 133.31, 132.45, 130.20, 129.56, 129.18, 128.96,
128.62, 128.49, 128.18, 127.97, 127.33, 123.37, 120.26, 114.34, 112.20, 65.11, 55.19,
45.00, 40.65, 35.55; ES-HRMS: Calcd for C33H;0NO5; [M+H]*, 488.2220, Found
488.2220.

The enantiomeric excess was determined by HPLC analysis. (OD-H, hexane:IPA=
85:15, flow rate:1.0 mL/min) : tg 12.39min (minor) , tg 30.86min (major) , ee

90%

N-Benzyl-5-(1-(4-chlorophenyl)-3-oxo-3-phenylpropyl)-4-phenyl-1H-pyrrol-2(5H)-
one (3e)

Yield 62%, colourless oil; 'H NMR (400 MHz, CDCls): (syn) 6 7.92 — 7.84 (m, 2H),
7.63 (t,J=17.4 Hz, 1H), 7.50 (t, J= 7.7 Hz, 2H), 7.35 — 7.30 (m, 4H), 7.29 — 7.24 (m,
4H), 7.20 — 7.15 (m, 2H), 7.00 (t, J = 5.5 Hz, 2H), 6.56 (d, J = 8.4 Hz, 2H), 6.23 (s,
1H), 5.46 (d, J = 15.4 Hz, 1H), 4.87 (d, J = 2.1 Hz, 1H), 4.34 (d, J = 15.4 Hz, 1H),
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4.10 (td, J=17.2, 2.7 Hz, 1H), 3.36 (d, J = 7.2 Hz, 2H). 13C NMR (100 MHz, CDCl5):
(syn) 6 197.23, 171.93, 160.25, 136.90, 136.55, 136.22, 133.56, 132.80, 132.36,
129.74, 129.32, 128.98, 128.76, 128.71, 128.18, 128.11, 127.93, 127.87, 127.36,
122.51, 64.41, 45.96, 40.62, 37.65; ES-HRMS: Calcd for C;,H,;CINO, [M+H]*,
492.1724, Found 492.1727.

The enantiomeric excess was determined by HPLC analysis. (OD-H, hexane:IPA=

85:15, flow rate:1.0 mL/min) : tg 10.19min (minor) , tg 20.38min (major) , ee

81%

N-Benzyl-5-(1-(3-nitrophenyl)-3-oxo-3-phenylpropyl)-4-phenyl-1H-pyrrol-
2(5H)-one (3f)

Yield 75%, colourless oil; "H NMR (400 MHz, CDCl3): (syn) ¢ 7.89 (d, J= 7.4 Hz,
2H), 7.22-7.55 (m, 15H), 7.14 (m, 2H), 6.23 (s, 1H), 5.37 (d, J = 15.3 Hz, 1H), 4.87
(m, 1H), 4.40 (d, J = 15.4 Hz, 1H), 4.24 (m, 1H), 3.41 (d, J= 7.1 Hz, 2H). 3C NMR
(100 MHz, CDCl,): (syn) 6 196.82, 171.79, 160.02, 147.77, 140.00, 136.76, 136.27,
134.76, 134.25, 133.80, 129.98, 129.32, 129.14, 128.95, 128.88, 128.84, 128.77,
128.17, 128.06, 127.98, 127.49, 127.27, 123.02, 122.82, 122.05, 64.70, 46.13, 40.78,
36.96; ES-HRMS: Calcd for C3,H,7N,04 [M+H], 503.1965, Found 503.1971.

The enantiomeric excess was determined by HPLC analysis. (OD-H, hexane:IPA=
75:25, flow rate:0.3 mL/min) : tg 48.27min (minor) , tg 81.21min (major) , ee
92%



N-Benzyl-5-(1-(3-methoxyphenyl)-3-0xo0-3-phenylpropyl)-4-(4-methoxyphenyl)-
1H-pyrrol-2(5H)-one (3g)

Yield 64%, colourless oil; 'H NMR (400 MHz, CDCls): (syn) 6 7.92 — 7.86 (m, 2H),
7.50 (t, J= 7.7 Hz, 2H), 7.41 (dd, J = 17.8, 8.3 Hz, 3H), 7.28 — 7.20 (m, 5H), 7.02 —
6.91 (m, 2H), 6.87 — 6.80 (m, 2H), 6.29 (s, 1H), 6.16 (s, 2H), 5.48 (d, J = 15.4 Hz,
1H), 4.84 (d, J=2.1 Hz, 1H), 4.30 (d, J= 15.4 Hz, 1H), 4.14 (td, /= 7.4, 2.7 Hz, 1H),
3.82 (s, 3H), 3.58 (s, 3H), 3.34 (qd, J = 18.0, 7.2 Hz, 2H). 3C NMR (100 MHz,
CDCl): (syn) ¢ 197.65, 172.10, 160.73, 160.05, 159.24, 139.44, 137.09, 136.73,
133.41, 129.05, 128.91, 128.70, 128.43, 128.17, 127.94, 127.73, 125.10, 120.58,
120.46, 114.62, 113.94, 112.54, 64.53, 55.34, 54.92, 45.54, 41.00, 37.24; ES-
HRMS: Calcd for C3,H3,NO,4 [M+H]*, 518.2325, Found 518.2326.

The enantiomeric excess was determined by HPLC analysis. (OD-H, hexane:IPA=
85:15, flow rate:1.0 mL/min) : tg 14.63min (minor) , tg 40.45min (major) , ee

93%

N-Benzyl-5-(1-(3-methylphenyl)-3-o0xo0-3-phenylpropyl)-4-(4-methoxyphenyl)-
1H-pyrrol-2(5H)-one (3h)

Yield 55%; colourless oil; '"H NMR (400 MHz, CDCls): (syn) 6 7.89 (d, J= 7.3 Hz,
2H), 7.50 (t, J= 7.7 Hz, 2H), 7.30 (m, 5H), 6.95(m, 4H), 6.78 (t, /= 6.8 Hz, 2H), 6.38
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(s, 1H), 6.14 (s, 1H), 5.43 (d, J = 15.4 Hz, 1H), 4.83 (m, 1H), 4.34 (d, J = 15.4 Hz,
1H), 4.12 (td, J = 7.1, 2.7 Hz, 1H), 3.82 (s, 3H), 3.35 (m, 2H), 2.11 (s, 3H). 3C NMR
(100 MHz, CDCl;): (syn) ¢ 197.74, 172.15, 160.70, 160.19, 139.56, 137.73, 137.46,
137.22, 136.79, 133.37, 128.96, 128.89, 128.68, 128.38, 128.21, 127.96, 127.70,
127.31, 125.26, 124.78, 120.60, 113.88, 64.80, 55.33, 45.67, 40.96, 37.33, 21.28;
ES-HRMS: Calcd for C34H3;,NO5; [M+H]*, 502.2376, Found 502.2373.

The enantiomeric excess was determined by HPLC analysis. (OD-H, hexane:IPA=
85:15, flow rate:1.0 mL/min) : tg 10.72min (minor) , tg22.10min (major) , ee

85%

N-Benzyl-5-(1-(p-tolyl)-3-0x0-3-phenylpropyl)-4-(4-methoxyphenyl)-1H-pyrrol-
2(SH)-one (3i)

Yield 60%; colourless oil; '"H NMR (400 MHz, CDCls): (syn) 6 7.89 (d, J= 8.0 Hz,
2H), 7.62 (t, J = 7.3 Hz, 1H), 7.50 (t, J = 7.6 Hz, 2H), 7.28 (m, 3H), 7.20 (m. 4H),
6.88 (d, J = 7.8 Hz, 2H), 6.81 (d, J = 8.6 Hz, 2H), 6.58 (d, J = 7.8 Hz, 2H), 6.11 (s,
1H), 5.48 (d, J = 15.4 Hz, 1H), 4.86 (d, J = 1.0 Hz, 1H), 4.33 (d, J = 15.4 Hz, 1H),
4.07 (t, J = 6.2 Hz, 1H), 3.84 (s, 3H), 3.50 — 3.32 (m, 2H), 2.25 (s, 3H). 13C NMR
(100 MHz, CDCls): (syn) 6 197.79, 172.40, 160.75, 160.12, 137.14, 136.48, 134.58,
133.37, 128.97, 128.85, 128.71, 128.68, 128.07, 127.98, 127.95, 127.66, 125.08,
120.31, 114.01, 64.22, 55.34, 45.95, 41.13, 38.35, 20.96; ES-HRMS: Calcd for
C;34H3,NO; [M+H]*, 502.2376, Found 502.2374.

The enantiomeric excess was determined by HPLC analysis. (OD-H, hexane:IPA=
85:15, flow rate:1.0 mL/min) : tg 10.20min (minor) , tg 20.41min (major) , ee

85%



N-Benzyl-5-(1-(3-chloroophenyl)-3-o0xo0-3-phenylpropyl)-4-(4-methoxyphenyl)-
1H-pyrrol-2(5H)-one (3j)

Yield 82%; colourless oil; '"H NMR (400 MHz, CDCls): (syn) 6 7.88 (d, J= 7.7 Hz,
2H), 7.63 (t, J = 7.2 Hz, 1H), 7.51 (t, J = 7.5 Hz, 2H), 7.32 (m, 3H), 7.28 (m, 2H),
7.10 (t, J=7.7 Hz, 3H), 7.02 (t,J = 7.7 Hz, 1H), 6.81 (d, J= 8.2 Hz, 3H), 6.62 (d, J =
7.6 Hz, 1H), 6.53 (s, 1H), 6.15 (s, 1H), 5.39 (d, /= 15.4 Hz, 1H), 4.81 (s, 1H), 4.34 (d,
J=153Hz, 1H), 4.11 (t,J= 6.6 Hz, 1H), 3.84 (s, 3H), 3.38 — 3.27 (m, 2H). *C NMR
(100 MHz, CDCls): (syn) 6 197.25, 172.22, 160.95, 159.96, 140.01, 137.02, 136.52,
133.88, 133.58, 129.28, 128.99, 128.91, 128.75, 128.39, 128.16, 127.96, 127.84,
127.13, 126.38, 124.83, 120.69, 114.14, 64.60, 55.38, 45.92, 40.86, 37.23; ES-
HRMS: Calcd for C33H,CINO; [M+H]*, 522.1830, Found 522.1830.

The enantiomeric excess was determined by HPLC analysis. (OD-H, hexane:IPA=
92:8, flow rate:1.0 mL/min) : tg 25.87min (minor) , tg 57.63min (major) , ee

83%

N-Benzyl-5-(1-(4-chlorophenyl)-3-oxo-3-phenylpropyl)-4-(4-methoxyphenyl)-1H-
pyrrol-2(5H)-one (3k)



Yield 64%; colourless oil; '"H NMR (400 MHz, CDCls): (syn) 6 7.88 (d, J= 7.6 Hz,
2H), 7.63 (t, J = 7.4 Hz, 1H), 7.51 (t, J = 7.7 Hz, 2H), 7.30 (m, 3H), 7.26 — 7.20 (m,
2H), 7.15 (d, J = 8.7 Hz, 2H), 7.03 (d, J = 8.4 Hz, 2H), 6.82 (d, J = 8.7 Hz, 2H), 6.59
(d, J=8.4 Hz, 2H), 6.12 (s, 1H), 5.45 (d, /= 15.4 Hz, 1H), 4.83 (d, J = 2.3 Hz, 1H),
4.33 (d, J=15.4 Hz, 1H), 4.08 (td, /= 7.1, 2.4 Hz, 1H), 3.84 (s, 3H), 3.46 — 3.30 (m,
2H). 3C NMR (100 MHz, CDCl5): (syn) ¢ 197.37, 172.39, 160.89, 159.91, 136.98,
136.54, 136.29, 133.58, 132.76, 129.41, 128.94, 128.89, 128.76, 128.14, 128.08,
127.94, 127.81, 124.81, 120.47, 114.14, 64.21, 55.40, 46.10, 40.92, 37.99; ES-
HRMS: Calcd for C33H,CINO; [M+H]*, 522.1830, Found 522.1833.

The enantiomeric excess was determined by HPLC analysis. (OD-H, hexane:IPA=
90:10, flow rate:1.0 mL/min) : tg 18.24min (minor) , tg 38.63min (major) , ee

87%

N-Benzyl-5-(1-(4-fluorophenyl)-3-oxo0-3-phenylpropyl)-4-(4-methoxyphenyl)-1H-
pyrrol-2(SH)-one (31)

Yield 55%, colourless oil; 'H NMR (400 MHz, CDCl3): (syn) 0 7.90 — 7.86 (m, 2H),
7.63 (t,J=7.4 Hz, 1H), 7.51 (t,J= 7.7 Hz, 2H), 7.30 (m, 3H), 7.23 (m, 2H), 7.17 (d,
J=28.8 Hz, 2H), 6.83 (d, J = 8.8 Hz, 2H), 6.77 (t, J = 8.7 Hz, 2H), 6.63 (m, 2H), 6.12
(s, 1H), 5.46 (d, J=15.4 Hz, 1H), 4.84 (d, /= 1.9 Hz, 1H), 4.34 (d, /= 15.4 Hz, 1H),
4.09 (td, J=17.2,2.3 Hz, 1H), 3.84 (s, 3H), 3.43 (dd, /= 18.2, 7.1 Hz, 1H), 3.36 (dd, J
=18.1, 7.7 Hz, 1H). 3C NMR (100 MHz, CDCl5): (syn) ¢ 197.49, 172.44, 161.71(d, J
= 244.0Hz), 160.88, 160.00, 137.02, 136.60, 133.54, 129.63, 129.55, 128.92(d, J =
1.5Hz), 128.75, 128.07, 127.94, 127.78, 124.88, 120.42, 114.97, 114.76, 114.14,
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64.25, 55.39, 46.12, 40.81, 38.34; ES-HRMS: Caled for C3;3Hy0FNO; [M+H]*,
506.2126, Found 506.2126.
The enantiomeric excess was determined by HPLC analysis. (OD-H, hexane:IPA=

85:15, flow rate:1.0 mL/min) : tg 13.20min (minor) , tg29.05min (major) , ee

85%

N-Benzyl-5-(3-0xo0-1-phenyl-3-(p-tolyl)propyl)-4-(4-methoxyphenyl)-1H-pyrrol-
2(SH)-one (3m)

Yield 69%; colourless oil; '"H NMR (400 MHz, CDCls): (syn) 6 7.81 (d, J= 8.2 Hz,
2H), 7.39 (d, J = 8.7 Hz, 2H), 7.34 — 7.04 (m, 12H), 6.81 (m, 2H), 6.11 (s, 1H), 5.48
(d,/J=15.4 Hz, 1H), 4.89 (d, /= 1.9 Hz, 1H), 4.35 (d, /= 15.4 Hz, 1H), 4.15 (m, 1H),
3.82 (s, 3H), 3.38 (m, 2H), 2.45 (s, 3H). *C NMR (100 MHz, CDC]l5): (syn) ¢ 197.33,
172.37, 160.75, 160.17, 144.28, 137.86, 137.18, 134.31, 129.38, 128.94, 128.88,
128.45, 128.16, 128.09, 127.96, 127.70, 126.91, 125.04, 120.37, 114.05, 64.31, 55.35,
4591, 41.41, 37.85, 21.70;  ES-HRMS: Calcd for C3;H3;,NO; [M+H]", 502.2376,
Found 502.2373.

The enantiomeric excess was determined by HPLC analysis. (OD-H, hexane:IPA=
95:5, flow rate:1.0 mL/min) : tg 39.43min (minor) , tg 93.11min (major) , ee

84%
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N-Benzyl-5-(1-(3-bromophenyl)-3-oxo-3-(p-tolyl)propyl)-4-(4-methoxyphenyl)-
1H-pyrrol-2(5H)-one (3n)

Yield 66%; colourless oil ; 'H NMR (400 MHz, CDCI;): (syn+anti) ¢ 7.81 (d, J =
8.0 Hz, 1H), 7.74 (d, J = 8.0 Hz, 1H), 7.38 (t, J = 12.4 Hz, 1H), 7.35 — 7.27 (m, 3H),
7.22 (dd, J=11.2, 8.6 Hz, 2H), 7.10 (d, J = 8.8 Hz, 1H), 6.99 — 6.87 (m, 2H), 6.78 (t,
J=17.3 Hz, 2H), 6.53 (d, /= 7.4 Hz, OH), 6.38 (s, OH), 6.27 (s, OH), 6.13 (s, OH), 5.43
(d, J=15.3 Hz, OH), 5.23 (d, /= 14.9 Hz, OH), 4.84 (s, 1H), 4.35 (d, /= 15.3 Hz, OH),
421 —4.03 (m, 1H), 3.82 (dd, J = 13.1, 8.6 Hz, 3H), 3.50 (dd, J = 17.8, 9.3 Hz, OH),
3.33 (d, /= 7.2 Hz, 1H), 2.94 (dd, J = 17.8, 5.0 Hz, OH), 2.45 (s, 1H), 2.42 (s, 1H).
13C NMR (100 MHz, CDCl5): (syn+anti) 6 197.37, 197.13, 172.23, 172.15, 161.15,
160.69, 160.26, 159.15, 144.22, 144.10, 139.65, 138.16, 137.81, 137.41, 137.36,
137.27, 134.34, 134.17, 129.36, 129.28, 128.97, 128.91, 128.88, 128.86, 128.44,
128.39, 128.24, 128.18, 128.15, 128.10, 127.92, 127.90, 127.69, 127.61, 127.31,
125.28, 125.22, 124.80, 121.21, 120.53, 114.58, 113.89, 65.35, 64.79, 55.40, 55.33,
45.73, 45.05, 41.04, 40.80, 37.28, 34.95, 21.70, 21.65, 21.52, 21.29; ES-HRMS:
Calcd for C34H31BrNOs; [M+H]*, 516.2533, Found 516.2534.

The enantiomeric excess was determined by HPLC analysis. (OD-H, hexane:IPA=
85:15, flow rate:1.0 mL/min) : tg 9.88min (minor) , tg 18.34min (major) , ee

85%

N-Benzyl-5-(1-(3-bromophenyl)-3-oxo-3-(p-tolyl)propyl)-4-(4-methoxyphenyl)-
1H-pyrrol-2(5H)-one (30)

Yield 64%, colourless oil; "H NMR (400 MHz, CDCl3): (syn) ¢ 7.78 (d, J= 8.0 Hz,
2H), 7.37 - 7.20 (m, 8H), 7.11 (d, J = 8.5 Hz, 2H), 6.96 (t, J = 8.0 Hz, 1H), 6.81 (d, J

12



= 8.6 Hz, 2H), 6.66 (d, J = 6.5 Hz, 2H), 6.14 (s, 1H), 5.37 (d, J = 15.3 Hz, 1H), 4.81
(s, 1H), 4.38 — 4.27 (d, J =15.3Hz, 1H), 4.08 (td, J = 7.0, 2.2 Hz, 1H), 3.84 (s, 3H),
3.37 — 3.21 (m, 2H), 2.46 (s, 3H). 3C NMR (100 MHz, CDCl3): (syn) ¢ 196.85,
172.26, 160.94, 160.01, 144.47, 140.40, 137.07, 134.08, 131.31, 130.01, 129.54,
129.42, 128.98, 128.91, 128.20, 128.09, 127.82, 126.84, 124.85, 122.12, 120.69,
114.14, 64.66, 55.37, 45.95, 40.90, 37.05, 21.71, 1.02; ES-HRMS: Calcd for
Cs4H3BrNO; [M+H]*, 580.1481, Found 580.1478.

The enantiomeric excess was determined by HPLC analysis. (OD-H, hexane:IPA=
85:15, flow rate:1.0 mL/min) : tg 13.07min (minor) , tg23.90min (major) , ee

86%

N-Benzyl-5-(1-(4-fluorophenyl)-3-0x0-3-(p-tolyl)propyl)-4-(4-methoxyphenyl)-
1H-pyrrol-2(5H)-one (3p)

Yield 90%, colourless oil; 'H NMR (400 MHz, CDCl3): (syn) 6 7.77 (t, J= 16.7 Hz,
2H), 7.30 (m, 5H), 7.26 — 7.21 (m, 2H), 7.18 (d, J = 8.8 Hz, 2H), 6.83 (d, J = 8.8 Hz,
2H), 6.76 (m, J = 8.6 Hz, 2H), 6.63 (m, 2H), 6.11 (s, 1H), 5.45 (d, J = 15.4 Hz, 1H),
4.84 (d, J=2.2 Hz, 1H), 4.33 (d, J = 15.4 Hz, 1H), 4.07 (dt, J = 20.2, 10.1 Hz, 1H),
3.84 (s, 3H), 3.37 (m, 2H), 2.46 (s, 3H). 3C NMR (100 MHz, CDCl;): (syn) J 197.12,
172.50, 160.87, 160.06, 144.44, 137.06, 134.16, 133.55, 129.64, 129.56, 129.42,
128.91, 128.10, 128.07, 127.76, 124.90, 120.37, 114.93, 114.72, 114.12, 64.25, 55.38,
46.15, 40.87, 38.24, 21.70;  ES-HRMS: Calcd for C34H3,FNO; [M+H], 520.2282,
Found 520.2283.
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The enantiomeric excess was determined by HPLC analysis. (OD-H, hexane:IPA=
92:8, flow rate:1.0 mL/min) : tg 20.47min (minor) , tg 50.49min (major) , ee

87%

¢ NMR Spectra
'H NMR and 3C NMR spectra of 3a
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'H NMR and 3C NMR spectra of 3j
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TH NMR and 3C NMR spectra of 3k
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TH NMR and 3C NMR spectra of 31
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—4.0740
—3.7932

29730
29606
2 9386
20162

24517

yA
X

24190
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= = %o o oo e o
22 2% 58 S8 48z 28 PO B3% SER Ifce
8= 82 8= 3= 38 Ka I as & ne g
oo o e TF T WO T EMIES EREEMES] (DO DL, TeD Mahey
88 NN I3 Mo asa 22 nE Y SE¥ —===
< ~ ST TS BIORIRLART wRaE
Parazeter Value
1 Solvent coc13
2 Temperaturs 308.8
3 Nusber of Scans 173
4 Fulse Tidth .5000
5 Spectromster Frequency 100. 62
& Spectral Width 28408. 1 e
7 Lowest Frequency -3136.6 VA
8 ¥ucleus 13C N - -
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'H NMR and 3C NMR spectra of 30

D00 oV n-—TO = m o [
LA Ezcsised 4 25 e
e Zo55Kege o “ o & o @ 3
Ll [l =B =B R - e I ] o LAl ot = = = =
N e S¢ e

="
= 34{ ‘I/ Elfr
Perameter Value N ! A

1 Solvent coe13 : i) WA .

2 Tezperaturs 208.3 o 12

3 Nusber of Scans 3 O N/ \--:-;/

4 Fulse Tidth 13. 0000 Yy Y i

5 Spectrozster Fraquency 400. 15 | A—3, o]

& Spectrsl Width §223.7 2:1“‘--‘1/ \,__,,‘ =

7 Lowest Frequency -1840.8 o - i

8 Nucleus iH | - 13—24

i Ml

—38436

/
}

—2.454

33379
33009
32951

32775
32514
32324
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o o @O mn S~ S e ~&  mo 5 o
@ Sog oo 3 €8 == 3s &o )
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£l (ppm)
o (-3
8 5 o = n
3 o 2 £ nEn = 8
" o 5 = o ®o = =z
o L F 4 son b =
| | 7T TTT i
="
Parazeter Value / a1 Br
1 Salvent €13 s /7 =
2 Temperaturs 308.7 : i) Y4 W
3 Nuzber of Scans 300 X 1% 12
4 Fulse Width 95000 O N/ \--:-;/
ectrometer Frequency 100.62 Yy e \ i
6 Spectral Width 284091 | a—3 o}
7 Lowest Frequency -3136.6 =/ \_ i
B Fucleus 13C \ SN
' Lo 1 !
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
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'H NMR and 3C NMR spectra of 3p
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Parazet Val % /i
‘arazeter alne N )
1 Solvent [urak] BN 7N
2 Teaperature 0.0 7 1% 1
3 ¥umber of Scans & Oy / \‘..=.;/
4 Pulse Width 14. 6000 5 \—/'ﬁ\ /
5 Spectrometer Frequency 400.13 | 4—
& Spectral Tidth 8223.7 21—-_‘1/ X
7 Lowest Frequency -1640.5 \ \
8 Nucleus i1 /;____ /k:—;a\\
V|
2 \\ ] pl
o \N_/
m= 7 n—z
\ \
CHa
& CH i
|
"
g1 I
L
T v A T L3 F ol i I i
= o0 = oMW f=] w o0 [} ] — i)
S 9=3 aga S & a g 4 o = o
o + ea —_ — —_ — — - = o o
T T T T T T T T T T T T T T T T T T T T
83 8.0 73 70 6.3 6.0 535 5.0 43 4 3.5 3.0 2.5 2.0 15 1.0 0.3 0.0 0.3 -1.0
£l (ppm)
B = § RREE5RY % B 35 %
= 2 § wag&ass § £ 2589 2
2 = o s s s e 3 7 2R =
[ T T I A [
Parazeter Value 50
1 Solvent cpc13 o N
| 2 Temperature 308.1 = 3 el
| 3 Fusber of Scans 280 \\_,{/ 15—14
|4 Pulse Width 25000 W N ,;// N\
| 5 Spectrometer Frequency 100.62 / \ /'
§ Spectral Width 28409.1 | ?\,,—N =12
Lowest Frequency -3136.6 | | & \4 7/ -
|8 3 B b4
8 Fucleus 13C | 2:_::]/ \- »d %

\ N o
4 ‘\:\ z-:"// \'2
i \ /.

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
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NOE of 3p,
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d HPLC Spectra
3a (racemate)

TR E, S T S T PTG BT

Arda Parcent Bapsrt

Sorted By - Signal
Mulniplie - 1. i
bilurisen g 1. By
Saeple Amoust : 1 ssoed  [agful] (rot viad in cale )

Uia Multiplisr & Dilutien Facter with 1STDd

Signal 1: DADD B, Sige218,4 Ref=558,108

Peak Retlise Type Width ] Haight ]
& [min] [=in] [marts] [mear) =
S e e e B b o [ |

1 9.94% BE B.SsEE 1.BSESes 97 28430 1 Rias
2 1% 488 BV B_ThEY £161 Beph1 13T @AIS:  1E 1931
3 15525 vE B.ETLE 455 14026 102 STEXE 19 0889
4 84Tl BE 1.8551 1.@6i%ed 139 E1S23 b1 bEda

3a (chiral synthesis)

PR LSS AFEIS . PN B L AR A L

Araa Parcenl Bepast

Sorted By 5 Lignal
Multiplieer i 1. bk
bilueken 3 1. e
Sample Amounl: B 1mbesr  [Agful]  (eet whed in cale)

Usa Maltiplisr & Oilutlen Facter with 15TD:

digaal 1: DADD 8, Sige218,4 Rif=30, 188

Peak RetTise Typa Width  feea maight  Arua
*  [min] [min]  [mawrs] [main] L
B B L R [

1 I8.e97 BE B.7H1E THO.ESA0E 1S dBE19 1 98E
oM fr hRa T A& T RANA Rad 41 w4 af ARLR
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3b (racemate)

Arda Perienl Bapost

Soarted By : Ligral
Multiglier : 1. B0
bilutien - 1. e
Sample Amsunt H 1.oeeed  [ngul] (et uked in calel)

Uis Multiplisr & Dilutiss Facter with ISTHM

Signal 1: DADL B, Sig=J1e,4 Ref=3iSa, 108

Piak RetTime Typw Widih A Haight A
#  [mia] [min]  [mars] [mar] H
e B R B e B B |
1 1153 BE B.95E1 b oBeodted  LOT_1EITE IS gmld
: 6.5 B 1.36F1 I 4bedied  Thd.@ddd 1R ETSF
3 19.38E VB 14643 I PEPETeS PO S0908 Il s1da
4 37.17E BBA  2.BATS 3 opadded D84 T2ESE 29 A1

3b (chiral synthesis)

Area Per<enl Baporl

Sortid By : S gral
Hultiglier L 1. o0
Dilutien - 1. disba
Sample Ambust: B 1ot [Agful]  (fet wsed Dn ealel)

Usa mulriglisr & Oilutles Pacter with 1STDd

Signal 1: DADL B, Sige210,4 Ref=is, 1060

Prak RetTias Typw Width Arwa Haight Arwi
®  [min] [min] [mats] [mais] 5
e B R B L Bt Bt |
1 11413 MM 890 BRSNS 2ETAX S5 JeSee L edd
3 36409 We 2.a%pd & pldded 498 25535 98 FEIF
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3¢ (racemate)

PR LS AMNIN . PSR S AR AT -

-

Arda Parcent Bapart

Sorted By = Shgnal
Multighier ‘ 1. peed
Dilueiea < 1. B
Sample Amsunt : H 1odibe  [ngful] (mot sded bn cale.)

Usa Multiplisr & Dilutien Facter with 15704

Signal 1: DADT B, Sig=218,4 Ref=558,108

Peak RatTise Type wWidvh Arua Haight Araa
% [sia] [min]  [mairs] [maus) x
CERRh AR b RaEnc MR | R, Pt |
1 B2.3%E BV 1.55840 1. 058588 181 . esidE 244851
2 NE.991 WY 1.9647 1.BENNEes  136.4ATTY 33 3186
3 19 538& vB 22648 I 2196Es4 139 48058 IF_Prag
4 29,345 BEA D7 1.05837ed 105 33674 245840

3c (chiral synthesis) (TLC)

Arda Parcent Rapart

Sorted Hy i LEgnal
Mulriph L = 1. Bee
biluelen u 1. i
Sample Amoust : : 1obbetd [ngiul]  (mot wsed in cale.)

Uss Multiplisr & Dilution Factsr with 15706

Signal 1: DADL B, Sige210,4 RefelSa 1868

Peak AatTise Typu Width Arui Huight Arwa

& [=ia] [=ka] [maures] [=air) E
B e e b ] |
1 x2eTimm L. 37he £S04 92728  @8.11118 S EETE
2 2T.a W 29717 1. 8935EeS 605 209da 4 H124
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3d (racemate)

Arda Parcenl Rapost

Sorted By : Lignal
Multigliee : 1. Bt
bitutien c 1. Bl
Sampla Amsunt H 1ogped  [Agful] Aot wied in eale.)

Uss Mulriglisr & Ollutles Facter with 15THE

Signal 1: DADL B, Sigeile,4 Refe=3i, 168

Peak RetTiae Type Width Brwi Hight LT
o [min] [min]  [maarts] [maus] |

B B e B e B B |
1 13.7Ee W 1.229F S0d B5P01 S8 28580 N1 G848
2 1F.%F BB 1.20F) bhed sddis 33 gisdi 1B GEST
3 11.558 BE 15187 besd BiMal 2525589 19 GG
4 3% 114 BE 1.90FF 4531 58323 2T 7RENS  2E.DETR

3d (chiral synthesis)

Arid Pariehl EEpary

Sorted By 5 LEgral

Mulriph L : 1. Bie

Dilutien I 1. bed

Sample Amoust: B toebe [agful] (et used in cale.)
Uis Multiplisr & Dilution Facter with 15T0H

Sigral 1: DADY B, Sig=218,4 ReF=lSa 188

Peak AetTime Typw width A Haight Aaa
& [ain] [min]  [mares] [=awr) x
B B B N pee e PR
1 RI.396 MM GLBST2 4362 ETSSY  B3.GAINE  5.a6e4
2 OBEB4 MM 28452 T.S0H14  S3A_ANIIE 04 5HE
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3e (racemate) (TLC)

[ ORI e el P T [T Tror - raT e -1 BTy
bl

L

Arda Parcent Report

Sorted By & SEgral
Hultipllar = 1. Béda
pilutisn 5 p
Sample Amounl : i 1obass [aglul]  (for uked dn cale.)

Usa Multiplisr & Dilutlen Facter with I

Signal 1: DADU B, Sig=218,4 MeF=358,108

Prak RetTise Type Width A Haight A
s [min] [=in]  [mars] [mawr] x
e B e B

1 i.adk B BoBErd 1.15853ea 1480 TPLAES 4T el
@ I 158 BE 10048 1. 2S06Be4  96.34%89 51 1139

3e (chiral synthesis) (TLC)

Arda Percent Rapart

Sortid By i LEgnal
Muleiplies : 1. beea
Bilulen : 1. s
Sample Amcunt ! [ 1ooete [npful] (et wsed in cale.)

Usd Multiplisr & Dllutien Factsr with 1STD:

Signal 1: DADL B, Sigells,4 Ref=358,180

Peak NatTime Typs Widvh B Hulight Arua
@ [=ia] [=En] [marc] [mais] x5
e b p | e e e ] b S |
1 BB EDE MM 1S RIS FESBE  47.4TR9  Donkbe
2 28_38E MM 5230 FoAXSAZed  156.11E35 08 A1ea
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3f (racemate)

Sarted By : Sigral
Maile ipT Lo : 1. b
Diturien g 1.
Sample Amount : & pogedd  [agful]  {mef ssed in cale.)

Uss Multiplisr & Olluties Facter with 1STDE

Signal 1: DADL B, Sig=218,4 ReF=388, 108

Peak AetTime Type Width Arua Haight Brwa
®  [ain] [min]  [maurs] [mawr} 1
] R bl B R e Bl |
1 AB.EES BV 28564 1. 19ES4eS  1FL1 G@S45 B4 9LTH
2 S2eP1VE 2911 9.7IiOTes  ATEOAE4ED 15 4713
5 FRaEE W 3.5139 6. b60%%ea  Mh.12EEE  Lb.ilea
4 19.584 VB S.2884 I.aTI2TeS  AYI._AS4ER 9 4iad

3f (chiral synthesis)

Aria Pariehl ESpart

Sorted 8y : signal
Mulriphier A 1. e
Diluelen = 1. B8
Sampla Amunt L} 1.mdebt [ngful]  (met ssed in cale.)

Usa Multiglisr & Oilution Facter with 1STDE

Signal 1: Dabd B, Slgelie,d4 Ref=hid, 108

Peak RetTise Typw width A Huighe Aruk
®  [sia] [min]  [mares] [=ar) x
B B B P B e
1 AH.ITT MM L TEG2 S8S4 51825 AT61495  3.TIN
IOELLNT MM ASTED 1.86FIES  EN1 SmE4 06 27R
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3g (racemate)

Sorvad By 0 LEgnal
Maile 1 L = 1. BeE
bilunien : 1. B0
Sample AmSunT: : L.mbedd  [ngful]  {mef wsed in cale )

Uss Meltiglisr & Dilution Facter with ISTOE

Signal 1: DABY B, Sig=218,% Ref=3158,188

Poak AstTise Type Widuk B Haight Arwa
& [mia] [min]  [mars] [meis] z
B B B e E|
1 15511 MM 1.4234 48108 2804E  S6.31573 23 M
D R9.BS3 MM 1. §SSY SITENTIOT 5640105 19 W43
B J6.ATE MM 2 SRYY SONT DEIDE 37 40883 I Seds
& 4537 MM 32364 4478 BSIBE 1Y GRETS 26 HEY

3g (chiral synthesis)

]

Arda Parcant Bapart

Sorlid By B LEgral
Mulripl i i 1. Bea
piluelsa = 1._Bena
Sampla Amount !

iobdebd  [agful] (et eded In cale)

Use Pultiplisr & Dilution Facter with 15TDs

Signal 1: DADQ B, Sip=218,4 Ref=358,

Peak MetTims Type Width  Aewa
& [sia] [ain]  [maurs]

RN P (VIS P S

=

Falight Brua

[maur] x

i e i mn]

1 24881 MM 1.35%3 TEEL 1176E 9S.s1841 3 44T

2 aB.451 wM S.386 I.150E0ES

EEE_SEXID  DE 5527
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3h (racemate)

—
d
B
E]
£ :
-]
1 [ & Y &=
Area Purcant Raport
Sorted By = Skgral
Ml iplier B 1. B
Dilutien d 1. D
Sample Amsunt ! f fodisse  [Agful] (ot ssed in cale )
s ultiplisr & Gllurien Facter with 19T
Signal 1: DADL B, Sigeili,4 Rirfe358, 100
Peak AwtTime Type Width A Haight Brwa
& [min] [min]  [maurs] [mawr} ' 4
B B B B ] B B |
1 zdodE B B TEI 3 BEToéed 495 JRLSL BT Shan
2 12974 VE  1.e0Te 1 BTITIed ITE.IMRT I BIYS
3 18.788 BV 1.5183 1.8T5akes OB 4TEIS DI BesA
4 23,171 B 18099 I.413%%e4 D00 S2EAT 2E.S819

3h (chiral synthesis) (TLC)

Arda Parcent Maport

Sarved By B Sigral

Hultiglier = 1. Beea

Dilutlsn - 1. e

Sample Amsunt ] 1. [agful] (R wmed e cale.)
s Mulriplier & Dilutien Facter with ST

Signal 1: DADD B, Sig=218,4 Ref=388, 108

Pk RatTims Type Width A Haight A
® [win] [min]  [mawes] [mais] z

1 i8.¥:H BR 1.2784 Engd BEd Modrd ¥ oSEkng
2 12.18T BE 25180 3 oBE1Sd4es XXX OSSETI 91 4181
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3i (racemate)

Arad Parcent Raport

Sortid By B Signal
Multipller 2 1. b
Dilutien H 1. ed
Sampla Amsunt : : Lobbetd  [nglul] (Aot sded la eale )

Uia Mulriplise & Bllurlien Facver with 1ST:

Signal 1: DADL B, Sig=210,4 Ref=350, 188

Peak AetTime Type wWidth A i ight T
& [mia] [min]  [mars] [maur] x

e B B B e B B |
i B 3P4 B 1.2818 8. 1éed4ea D90 Teind EP.1EW4
2 13823 W 1.4784 . T40Bdes IT1.S6E28 LT QT
3 18.095 vE 1.8458 3. LéEddes  IVT. 90438 19 3PP
4 1185 BEA 21169 S.aleEdes  EA.eewSl 51,5860

3i (chiral synthesis) (TLC)

Area Purgent Bapact

Sarted By : Signal
il il L : 1. st
Dilutien H 1. B
Sampla AmGUAT ] 1ombedd  [agful] (ot sded in cale.))

Ugs Mulriglier & Dilutiss Factsr with 15700

Signal 1: DaDD B, Sig=210,4 ReF=588, 188

Peak RetTime Type Width Arua Haight Brua
& [min] [min] [mars]  [mau) %
R P e e e e PR |
1 BE361 MM 1.3SEE T AYPRESS NS AR4RT  T.Ta4d
2 .air M 2583 3.1M5raS DEEY_a0EIS 91 2957
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3j (racemate)

Arda Parcent Bapoart

Sortiad By - Signal
Mulriphier B 1. B
Ditucisn = 1. Beea
Sampla Amoiunt H Lopee  [agful] (et wsed Le cale.)

Uss Mulriplisr & Dllutien Facter with 1STH:

Signal 1: DAL B, Sig=210,4 Red=350, 100

Peak RetTiss Type Width  Area maight  Ares
5 [min] [min] [mars]  [mau] 1

EEN P PP e e e i e e |

1 I6.Fh B 2.3734 B opdilied  XiE_d0Ses 3F 2isa
2 3i.E98 W SR & 4TS1kes  Inboaledd 4. 1ESE
3 43357 vE 5.75344 B ELeSaes  14T.26E16 DO.H1MG
4 S8.941 BBA 4 EBEF S.1340Ted 142 21%803  2F. Pada

3j (chiral synthesis)

Sorted Hy : Ligral
Mulriglies : 1. Bed
piluelen : 1.0090
Semple Amsust: : 1obboie [ngful] (ot wsed in cale )

Use Multiplisr & Ollutien Facter with 1STDE

Signal 1: DADD B, Sig=218,4 Ref=388, 1808

Peak RetTiss Type Width  Aews maight  sces
I[.mr-:-] : [maur] :

o e |

2. eBE) 4355 YO0EE A 4BEND  E.3TTR
4. E2E 4. TEMEeS  10A_BaTIE  91.EX32
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3k (racemate)

Arda Parcent Raport

Sortid By
Hulniplier

bilutien

Sasple Amsunt:

Lignal
1. g
1. EEY

1gwie [ngful] (ot wsed In eale )

Usa multipglisr & Dilutlen Facter with ISTOR

Signal 1: DABD B, SLg=218,4 Ref=384, 108

Peak RatTise Type

4 41288 VBA

Width Brwa Faight B
[min]  [mawrts] [mas] x

PREEA el Eautiah BRI

L2161 I.15G08s4 14420192 45
2_7S5Y 9507 @117y 5B 3@t4s 15517
2 9055 EATT aTHSE 34 EPIOY 1B TOO9E
4_47aY 1 BLES4ad T2.1ing 381134

3Kk (chiral synthesis) (TLC)

AR B, S, 4 P 5003 HOE (IR YFIRN - 01002

Araa Percent Bapary

Lo Lind

By

Multighbir
Dikueien

Sampla Amsusl :

Signal
1. e
1. e

1.poue [ngful] (ot csed in cale )

Uss Multiplisr & Diluties Factes with 15TO4

Signal 1: DADD &, Sigelid,d Refelin, 166

Puak RatTime Type Width Arua ruight Bewi
[min

[min] [esrs]  [mau]) }H

e e B B |
19673 1. SEFaked 136 968TH  &.BIS8
L4188 3 Biiided GBS Sadds 956438

43




31 (racemate) (TLC)

mm

1500

48043 4

Area Purcent Raport

Sortid By J Slgnal
Maltiplier B 1. Baad
bilueien : P
Sample Amsunt L popbeed [mpful] (6ot sded in cale.)

e Mulriplisr & Bllotlen Facter with [STx

Signal 1: baia B, Sig=218,4 Ref=384, 108

Piak RetTime Type wWidth L Hight Arwa
& [mia] [=in]  [maws] [mer] x

B e B B ] B Bt |
i 13.7M BB 1.241i% 1 4%iiTed iddd saiED S8 SAND
2 1. B3N vBA  2.oWEE 1. 48338eS  FIS_3a@i: Se Sk

31 (chiral synthesis) (TLC)

0 ]

Sortid Hy E Lignal

Hulniplier £ 1. Bt

Dilutisn i 1. B

Sample Amcust: 3 1ossote  [ngful]  {mor vsed in cale.)
Usa Multiglisr & Dilutien Facter with I1STDM

Sighal 1: DAsd B, Sig=210,4 Ref=5i8, 188

Paak AetTise Type wideh Arua Haight Arua
& [min] [min]  [mars] [marr] z
B e B
1 13288 MM 1408 1.01%%4 18, B1E85 TR
I 29.S3 MM BTHSS 1.2ATSEES  SAA9MNEY 92 381
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3m (racemate)

Afwa Purgent Rapast

Sortid By
Hul tip] L
bilutlon

Sample Amounl: : 1 Isbed  [ngful]

Lignal
1. 8808
1.0

Use Multiplisr & Diluties Facter with I1STOH

Signal 1: DADL B, Sige218,4 Ref=1S8, 108

{ret used Ln cale )

Peak AetTise Type wWidth Arua Hightt Araa
& [min] [min]  [mars] [mawr) E
B B Bt B e B Bt |
1 If.eTE BE B.SETE LI5S0 1TIAY 180 SETes 1T _kE19
2 12,455 BE BSOS 4244 BETEE  TEOTESD b 0aa2
5 28,438 BB O Ehed 4818 9135F  Sa Taldé 1R 4o
4 156 BEA  1.11Fn SEE2.2I41F &1.79D68 IE.9TI1
. .
3m (chiral synthesis)
Ll
1000
£
]
-
a4
- YN
203 2
M 3
a -
H 10 15 &
Arda Parcant Baport
Sortid Hy Lignal
Hulniplier £ 1. Bt
Dilutisn 1. B
Sample Amcust: 3 1ossote  [ngful]  {mor vsed in cale.)
uie Pultipglisr & Dilution Facter with I5TOM
Signal 1: DAbd B, Sig=218,4 Ref=588, 188
Peak RetTiss Type Width Brua Haight Brua
®  [min [=in]  [mars] [mais] S
e e et Bt st bt e kel |
1 I0.iES BE  B.GENE SOZE.DEIBS 111.16TET  4.6TH8
I B.m8S WBA 17308 1.8757EeS  BOA. 20459 95 1nE
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3n (racemate)

L1 ]

Araa Purtenl Rapset

Sarted By : Signal
Hultiplles : 1. i

Dilueien 5 1. iy

Sampla Amoust 5 1.meeid [ngful] (ot csed In cale.)

Use Malriglier & Oiluties Factsr with 19700

Signal 1: DADD B, Sige21,4 Refeisu, 188

Peak RatTise Type Width Arua Haiight Brwa
& [sin] [min] [mars]  [eAu) z
desifisaiiiafiecifosioninfiassaniataanactocieifdenazeas]

1 9.aES BV B.88r T PEeSdes 1970 33748 1E. S821
2 IB.TEEVE BLESET 13191545 2E39_2s880 31 Shea
5 mi_edk BV 1.g8r3 1.1838%e8 1588 _4afas ¥ SR
4 LA ebd VE 1.351% 9. 518T1es 1808.3SFR1  11.3F0T

3n (chiral synthesis) (TLC)

Arda Parcenl Bapost

Sarted By : Lignal
Multigl i : 1. Bt
Ditutien L 1. B
Sampla dmsust : H 1.geeesr  [Apdul]  (fet eded L eale)

Uss Mulriglisr & Ollutles Facter with 1STHd

Signal 1: DADL B, Sigel10,4 Refe=iei, 108

Peak RetTias Type Width LT Haight A
o [min] [min] [marts] [mair] -
e e e B e e Bt |
1 D.EEL MM BT 1. a3401s4 DS e3TME T8N
2 A bab HM 1.4785 1. 2800led 1hEA_4T4ee 93 Shad
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4-30 (racemate) (TLC)

. — |

T

1504

el

40041

a_)

Arda Pardenl Rapary

Serted By : Signal
Mul gl L : 1. isgnaa

bilucien - 1. e

Lample Amcunt : : Lowatd [ngful] (et ched e cale.)
Usa Meltiplisr & Dllutien Facter with ISTD:

Signal i: DA B, Sig=218,4 Ref=3S8, 208

Poak RetTime Typw width Aruk Faight A
& [min] [min]  [mairs) [=ai] ]
B B B B e |
1 1i.7aTv@ 1 060 1. Treees IBES 11572 51,4193
229672 W LBSET 1 AMA1TeS QB84 4SXIT 4K STED

4-30 (chiral synthesis) (TLC)

|

4001

U

Araa Parcent BEport

Serviadl By . Lignal
Hultipller : 1.
Dilutien ) p ]
Sample Amswust i 3 1ogbabd  [Agful] (6ot uded la cale.)

e Melviplisr & Dilutien Facter with §9TDs

dignal 1: DADd B, Sig=2184 Ref=3S8, 108

Piak RetTime Type Width LT Hight ]
& [mia] [min]  [mars] [mar] x
e B B B e B B ] |
i 23 @FF b B9 1 280PSed  Tie 2SNE: 6 9id4
T 2% %8I MM 22577 1.ETS13eS  134T.65112 93 8418

47



3p (racemate)

waAdl
1400
1200
4000
00
3
a3a
- -
AL 1 2
! T
[ & » & = W
Arda Parcenl Rapost
Sorted By : Signal
Hultighlir = 1. B
bitutien c 1. Bl
Sampla Amsunt H 1ogped  [Agful] Aot wied in eale.)

Uss Mulriglisr & Ollutles Facter with 15THE

Signal 1: DADL B, Sigeile,4 Refe=3i, 168

Peak RetTiae Type Width Brwi Hight LT
o [min] [min]  [maarts] [maus] |

B B e B e B B |
1 8.8t B 2.5088F T S4S18ed 14827394 3% 532
2 IF.97k v 5.35F 1 23Faied 49441 1T aTaS
3 41.88r BV 5.7915 1. Bd4B8ed I7.4H143 13,2343
4 S8.82TF W B.0BEF I.T1583e8 S8.85455 55 Team

3p (chiral synthesis) (TLC)

Sortid By B Signal
Hulr il lae - 1.6
DilueEsn - 1.
Sampla AmSunT ! . L.ooesd [agful] (6ot wded in eale.)

usa Fultipliar & Dilutlen Facter with J3TDs

Signal 1: DADL B, Sigeiie,4 MefelSo, 280

Peak RatTiee Type widvh T Haight Araa
& [min] [min]  [mawrs] [maur) 1
B I e I e et et |
1 28.4T% MM J.4647 4456 @TEE1  25.35111 & TIEE
2 SB.a0E MM 1B A5 £ THENTed 185 35T 03 _IFa4
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