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1. General Information

Unless otherwise noted, all reagents were purchased from commercial supplies and used without
further purification. Solvents were used without dryness. 'H NMR spectra were recorded on 400
MHz spectrometer. The chemical shifts were reported relative to internal standard TMS (0) in CDCl;
or 2.5 in DMSO-ds. The following abbreviations were used to describe peak patterns where
appropriate: br=broad, s=singlet, d=doublet, t=triplet, q=quartet, m=multiplet. Coupling constants
were reported in Hertz (Hz). BC NMR spectra were recorded on 100 MHz spectrometer, referred to
the internal solvent signals (77.0 for CDCl; or 40.0 for DMSO-ds). Optical rotations were
determined using a Perkin Elmer Model 341 polarimeter at 20 °C. The enantiomeric excesses (e€)
were determined by chiral HPLC analysis on Daicel Chiralpak AS-H or AD-H columns.

2. General Procedure for the Enantioselective Biginelli Reaction

Under nitrogen atmosphere, aldehyde 2 (0.1 mmol), thiourea 3a (0.12 mmol) and catalyst (S)-1f
(0.005 mmol) were dissolved in 1 mL xylene. After being stirred at room temperature for 2 hours,
acetoacetate 4 (0.3 mmol) was added, and the resulting mixture was stirred at 50 °C for 3 days as
monitored by TLC. Then the reaction was cooled to room temperature, diluted with ethyl acetate and
added some silica gel. The organic solvents were removed under vacuum and the residue was
purified by flash column chromatography on silica gel (ethyl acetate / petroleum ether = 1/4 — 1/2) to
afford the corresponding DHPM product.

(8)-ethyl-6-methyl-4-(4-nitrophenyl)-2-thioxo-1,2,3,4-tetrahydropyrimidine-5-carboxylate (5a):

NO,

Etozcr NH

\

N ’&s
H

This product was obtained in 92% yield after chromatography and 94% ee as determined by HPLC
[Daicel Chiralpak AS-H, n-hexane / i-propanol = 70 / 30, 1.0 mL/min, A =254 nm, t (minor) = 17.84
min, t (major) = 22.50 min]. [a]p"" = +223.6° (¢ = 0.6, EtOAc); 'H NMR (400 MHz, DMSO-d¢) &
1.12 (t, J = 6.8 Hz, 3H), 2.33 (s, 3H), 4.03 (q, J = 6.8 Hz, 2H), 5.33 (d, J=3.6 Hz, 1H), 7.51 (d, J =
9.2 Hz, 2H), 8.25 (d, J = 8.8 Hz, 2H), 9.76 (s, 1H), 10.49 (s, 1H); *C NMR (100 MHz, DMSO-dq) &
14.4, 17.7, 54.1, 60.2, 100.2, 124.4, 128.3, 146.4, 147.4, 150.8, 165.3, 175.0; MS (ESI) m/z 320.1
(IM-HT).

(8)-ethyl-6-methyl-4-(3-nitrophenyl)-2-thioxo-1,2,3,4-tetrahydropyrimidine-5-carboxylate (5b):

Etoch\NH
N ’gs
H

This product was obtained in 86% yield after chromatography and 97% ee as determined by HPLC
[Daicel Chiralpak AD-H, n-hexane / i-propanol = 80 / 20, 1.0 mL/min, A = 254 nm, t (minor) = 17.40
min, t (major) = 23.02 min]. [a]p™ = +125.3° (¢ = 0.44, EtOAc); 'H NMR (400 MHz, DMSO-d¢) &
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1.12 (t, J = 6.4 Hz, 3H), 2.34 (s, 3H), 4.00-4.08 (m, 2H), 5.36 (d, J = 3.6 Hz, 1H), 7.69-7.72 (m, 2H),
8.10 (s, 1H), 8.16-8.19 (m, 1H), 9.77 (d, J = 1.6 Hz, 1H), 10.51 (s, 1H); *C NMR (100 MHz,
DMSO-dg) & 14.4, 17.7, 54.0, 60.2, 100.3, 121.6, 123.2, 130.9, 133.5, 146.0, 146.5, 148.3, 165.3,
175.0; MS (ESI) m/z 320.1 ((M-H]).

(8)-ethyl-6-methyl-4-(2-nitrophenyl)-2-thioxo-1,2,3,4-tetrahydropyrimidine-5-carboxylate (5c):

; “NO,
Etoch\ NH

N ’&s

H

This product was obtained in 81% yield after chromatography and 99% ee as determined by HPLC
[Daicel Chiralpak AD-H, n-hexane / i-propanol = 90 / 10, 1.0 mL/min, A = 254 nm, t (major) = 19.68
min, t (minor) = 29.28 min]. [o]p”’ = +304.8° (¢ = 0.34, EtOAc); 'H NMR (400 MHz, DMSO-d¢) &
0.94 (t, /= 6.8 Hz, 3H), 2.32 (s, 3H), 3.84-3.92 (m, 2H), 5.97 (d, J = 2.4 Hz, 1H), 7.52-7.57 (m, 2H),
7.76 (t, J = 7.6 Hz, 1H), 7.94 (d, J = 8.0 Hz, 1H), 9.58 (s, 1H), 10.46 (s, 1H); *C NMR (100 MHz,
DMSO-d¢) 6 14.4, 17.7, 54.1, 60.2, 100.2, 124.4, 128.3, 146.4, 147.4, 150.8, 165.3, 175.0; MS (ESI)
m/z 320.1 ([M-HJ).

(8)-ethyl-6-methyl-4-(4-bromophenyl)-2-thioxo-1,2,3,4-tetrahydropyrimidine-5-carboxylate
(5d):

Br

EtOZC/\(:\ N

|

N/&S
H

This product was obtained in 92% yield after chromatography and 90% ee as determined by HPLC
[Daicel Chiralpak AD-H, n-hexane / i-propanol = 80 / 20, 1.0 mL/min, A = 254 nm, t (minor) = 9.07
min, t (major) = 12.04 min]. [a]p™ = +137.4° (¢ = 0.66, EtOAc); 'H NMR (400 MHz, DMSO-d¢) &
1.10 (t, J = 6.8 Hz, 3H), 2.30 (s, 3H), 4.01 (q, /= 7.2 Hz, 2H), 5.16 (d, J=3.2 Hz, 1H), 7.18 (d, J =
8.4 Hz, 2H), 7.56 (d, J = 8.4 Hz, 2H), 9.68 (d, J = 1.6 Hz, 1H), 10.40 (s, 1H); *C NMR (100 MHz,
DMSO-d¢) 6 14.5, 17.7, 54.0, 60.2, 100.7, 121.3, 129.2, 132.0, 143.3, 145.9, 165.5, 174.8; MS (ESI)
m/z 355.0 ((IM+H]").

(8)-ethyl-6-methyl-4-(3-bromophenyl)-2-thioxo-1,2,3,4-tetrahydropyrimidine-5-carboxylate
(Se):

©/Br
EtOZCJ\/?\NH
\
N’&s
H

This product was obtained in 82% yield after chromatography and 92% ee as determined by HPLC
[Daicel Chiralpak AS-H, n-hexane / i-propanol = 70 / 30, 1.0 mL/min, A =254 nm, t (minor) = 12.39
min, t (major) = 15.85 min]. [a]p™ = +105.0° (c = 0.48, EtOAc); 'H NMR (400 MHz, DMSO-d¢) &
1.11 (t, /= 6.8 Hz, 3H), 2.30 (s, 3H), 3.98-4.07 (m, 2H), 5.18 (d, /= 3.2 Hz, 1H), 7.22 (d, /= 8.0 Hz,
1H), 7.32-7.38 (m, 2H), 7.49 (d, J = 8.0 Hz, 1H), 9.67 (s, 1H), 10.40 (s, 1H); *C NMR (100 MHz,
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DMSO-dg) & 14.4, 17.7, 54.0, 60.1, 100.6, 122.1, 125.8, 129.7, 131.0, 131.4, 146.0, 146.5, 165.4,
174.8; MS (ESI) m/z 354.9 ((M+H]").

(8)-ethyl-6-methyl-4-(3-fluorophenyl)-2-thioxo-1,2,3,4-tetrahydropyrimidine-5-carboxylate
(3D):

o8
Etochl\/\NH
NAS

H

This product was obtained in 89% yield after chromatography and 94% ee as determined by HPLC
[Daicel Chiralpak AD-H, n-hexane / i-propanol = 90 / 10, 0.6 mL/min, A =254 nm, t (major) = 32.42
min, t (minor) = 36.94 min]. [a]p>" = +86.5° (¢ = 0.47, EtOAc); '"H NMR (400 MHz, DMSO-d¢) &
1.11 (t, J=5.2 Hz, 3H), 2.31 (s, 3H), 4.00-4.07 (m, 2H), 5.21 (d, J = 2.8 Hz, 1H), 6.99 (d, /= 7.6 Hz,
1H), 7.07-7.15 (m, 2H), 7.39-7.44 (m, 1H), 9.71 (s, 1H), 10.43 (s, 1H); *C NMR (100 MHz,
DMSO-d¢) 6 14.5, 17.7, 54.0, 60.2, 100.7, 113.6, 115.0, 122.9, 131.2, 146.1, 146.7, 162.6, 165.5,
174.9; MS (ESI) m/z 295.2 (IM+H]").

(8)-ethyl-6-methyl-4-(2-chlorophenyl)-2-thioxo-1,2,3,4-tetrahydropyrimidine-5-carboxylate
(5g):

This product was obtained in 88% yield after chromatography and 97% ee as determined by HPLC
[Daicel Chiralpak AS-H, n-hexane / i-propanol = 85/ 15, 1.0 mL/min, A = 254 nm, t (minor) = 15.98
min, t (major) = 21.62 min]. [a]p> = +59.5° (¢ = 0.6, EtOAc); "H NMR (400 MHz, CDCl5) & 1.06 (t,
J=6.8 Hz, 3H), 2.44 (s, 3H), 4.02 (q, J = 7.6 Hz, 2H), 5.90 (d, J = 2.8 Hz, 1H), 7.21-7.25 (m, 3H),
7.36-7.39 (m, 1H), 7.57 (s, 1H), 8.66 (s, 1H); *C NMR (100 MHz, CDCl3) & 13.8, 17.8, 52.6, 60.3,
100.7, 127.6, 128.5, 129.6, 129.8, 132.6, 138.5, 144.6, 164.8, 174.1; MS (ESI) m/z 311.1 ((M+H]").

(8)-ethyl-6-methyl-2-thioxo-4-p-tolyl-1,2,3,4-tetrahydropyrimidine-5-carboxylate (5h):

Me

This product was obtained in 96% yield after chromatography and 91% ee as determined by HPLC
[Daicel Chiralpak AS-H, n-hexane / i-propanol = 70 / 30, 1.0 mL/min, A = 254 nm, t (minor) = 12.93
min, t (major) = 15.91 min]. [a]p”’ = +77.6° (¢ = 0.71, MeOH); "H NMR (400 MHz, CDCl3) & 1.17
(t, J=6.8 Hz, 3H), 2.31 (s, 3H), 2.34 (s, 3H), 4.05-4.11 (m, 2H), 5.34 (d, /= 2.8 Hz, 1H), 7.10 (d, J
= 7.6 Hz, 2H), 7.17 (d, J = 8.0 Hz, 2H), 7.86 (s, 1H), 8.50 (s, 1H); >*C NMR (100 MHz, CDCl;) &
14.0, 18.1, 21.1, 55.7, 60.3, 103.0, 126.6, 129.4, 138.0, 139.5, 142.8, 165.3, 174.1; MS (ESI) m/z
290.9 ([M+H]").
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(8)-ethyl-4-(3-methoxyphenyl)-6-methyl-2-thioxo-1,2,3,4-tetrahydropyrimidine-5-carboxylate
(5i):

©/OM6
EtOZC/\E\NH
NAS
H

This product was obtained in 90% yield after chromatography and 94% ee as determined by HPLC
[Daicel Chiralpak AS-H, n-hexane / i-propanol = 70 / 30, 1.0 mL/min, A =254 nm, t (minor) = 13.97
min, t (major) = 19.77 min]. [a]p"" = +71.7° (¢ = 0.38, MeOH); '"H NMR (400 MHz, CDCl3) & 1.17
(t, J=6.8 Hz, 3H), 2.35 (s, 3H), 3.77 (s, 3H), 4.06-4.14 (m, 2H), 5.36 (d, /= 3.2 Hz, 1H), 6.79-6.82
(m, 2H), 6.87 (d, J = 7.6 Hz, 1H), 7.22 (t, J = 7.6 Hz, 1H), 7.87 (s, 1H), 8.46 (s, 1H); *C NMR (100
MHz, CDCl) 6 14.1, 18.1, 55.2, 55.9, 60.3, 102.7, 112.7, 113.4, 118.9, 129.9, 143.0, 143.8, 159.9,
165.2, 174.3; MS (ESI) m/z 307.0 ((M+H]").

(8)-ethyl-4-(benzo[d][1,3]dioxol-5-yl)-6-methyl-2-thioxo-1,2,3,4-tetrahydropyrimidine-5-carbox
ylate (5j):

0\
(o]

This product was obtained in 84% yield after chromatography and 94% ee as determined by HPLC
[Daicel Chiralpak AS-H, n-hexane / i-propanol = 70 / 30, 1.0 mL/min, A =254 nm, t (minor) = 24.00
min, t (major) = 28.17 min]. [a]p"" = +85.2° (¢ = 0.41, EtOAc); 'H NMR (400 MHz, DMSO-d¢) &
1.11 (t, J= 6.4 Hz, 3H), 2.29 (s, 3H), 4.02 (q, J = 6.8 Hz, 2H), 5.10 (d, J = 4.0 Hz, 1H), 6.00 (s, 2H),
6.67-6.73 (m, 2H), 6.87 (d, J = 8.0 Hz, 1H), 9.59 (d, J = 2.0 Hz, 1H), 10.31 (s, 1H); >*C NMR (100
MHz, DMSO-de) & 14.5, 17.6, 54.2, 60.1, 101.2, 101.6, 107.2, 108.6, 120.1, 138.0, 145.5, 147.2,
147.9, 165.6, 174.6; MS (ESI) m/z 321.0 ((M+H]").

(8)-ethyl-6-methyl-4-(naphthalen-1-yl)-2-thioxo-1,2,3,4-tetrahydropyrimidine-5-carboxylate
(5k):

Etozcjf N
N ’&s
H

This product was obtained in 98% yield after chromatography and 99% ee as determined by HPLC
[Daicel Chiralpak AS-H, n-hexane / i-propanol = 70 / 30, 1.0 mL/min, A =254 nm, t (minor) = 18.99
min, t (major) = 27.21 min]. [a]p™ = +0.6° (¢ = 0.44, EtOAc); 'H NMR (400 MHz, DMSO-dg) &
0.82 (t,J=6.8 Hz, 3H), 2.40 (s, 3H), 3.78-3.88 (m, 2H), 6.08 (d, /= 4.0 Hz, 1H), 7.39 (d, /= 8.4 Hz,
1H), 7.48-7.62 (m, 3H), 7.88 (d, /= 8.4 Hz, 1H), 7.95 (d, J = 8.4 Hz, 1H), 8.38 (d, J = 8.4 Hz, 1H),
9.65 (s, 1H), 10.38 (s, 1H); *C NMR (100 MHz, DMSO-de) & 14.3, 17.7, 50.2, 60.0, 101.3, 124.3,
125.4, 126.3, 126.4, 126.7, 128.9, 128.9, 130.5, 133.9, 139.7, 145.9, 165.6, 174.2; MS (ESI) m/z
327.0 ((M+H]").
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(R)-ethyl-4-(furan-2-yl)-6-methyl-2-thioxo-1,2,3,4-tetrahydropyrimidine-5-carboxylate (51):

0/

Etozcjf\NH

|

N’gs
H

This product was obtained in 80% yield after chromatography and 90% ee as determined by HPLC
[Daicel Chiralpak AD-H, n-hexane / i-propanol = 80 / 20, 0.7 mL/min, A = 254 nm, t (minor) = 14.71
min, t (major) = 18.09 min]. [oc]D20 =-40.9°(c = 0.6, EtOAc); 'H NMR (400 MHz, DMSO-d¢) 6 1.14
(t,J=5.6 Hz, 3H), 2.28 (s, 3H), 4.03-4.06 (m, 2H), 5.24 (d, J = 2.0 Hz, 1H), 6.14-6.15 (m, 1H), 6.38
(s, 1H), 7.59 (s, 1H), 9.66 (s, 1H), 10.42 (s, 1H); BC NMR (100 MHz, DMSO-dg) 6 14.6, 17.6, 48.2,
60.1, 98.7, 106.8, 111.0, 143.2, 146.5, 155.1, 165.3, 175.4; MS (ESI) m/z 265.1 ([M-H]).

(8)-ethyl-4-cyclohexyl-6-methyl-2-thioxo-1,2,3,4-tetrahydropyrimidine-5-carboxylate (Sm):

EtOZCJ\/?\NH

|

NSs
H

This product was obtained in 40% yield after chromatography and 84% ee as determined by HPLC
[Daicel Chiralpak AS-H, n-hexane / i-propanol = 85/ 15, 1.0 mL/min, A = 254 nm, t (major) = 14.46
min, t (minor) = 18.62 min]. [oc]D20 = +203.4° (c = 0.54, EtOAc); 'H NMR (400 MHz, CDCls) o
0.97-1.02 (m, 1H), 1.12-1.19 (m, 4H), 1.29 (t, J = 6.8 Hz, 3H), 1.50-1.75 (m, 6H), 2.34 (s, 3H),
4.16-4.24 (m, 3H), 8.07 (s, 1H), 8.58 (s, 1H); BC NMR (100 MHz, CDCls) & 14.2, 17.9, 25.8, 26.0,
26.1,26.6,28.5,44.8,57.0, 60.2, 101.6, 143.9, 165.8, 175.5; MS (ESI) m/z 283.1 ((M+H]").

(S)-methyl-6-methyl-4-(3-nitrophenyl)-2-thioxo-1,2,3,4-tetrahydropyrimidine-5-carboxylate
(5n):

Meozc/\C:NH

|

NAS
H

This product was obtained in 94% yield after chromatography and 91% ee as determined by HPLC
[Daicel Chiralpak AD-H, n-hexane / i-propanol = 75 / 25, 1.0 mL/min, A = 254 nm, t (minor) = 12.55
min, t (major) = 19.46 min]. [a]p™ = +100.3° (c = 0.48, EtOAc); 'H NMR (400 MHz, DMSO-d¢) &
2.34 (s, 3H), 3.58 (s, 3H) , 5.35 (d, J = 3.6 Hz, 1H), 7.68-7.72 (m, 2H), 8.09 (s, 1H), 8.16-8.19 (m,
1H), 9.83 (s, 1H), 10.56 (s, 1H); *C NMR (100 MHz, DMSO-d) & 17.8, 51.8, 53.8, 100.1, 121.6,
123.3, 131.0, 133.5, 145.7, 146.8, 148.4, 165.9, 175.0; MS (ESI) m/z 306.1 ([M-HJ).

(S)-isopropyl-6-methyl-4-(3-nitrophenyl)-2-thioxo-1,2,3,4-tetrahydropyrimidine-5-carboxylate
(S0):

o
iPrOZC/\(?\NH
\
NS
H

This product was obtained in 94% yield after chromatography and 95% ee as determined by HPLC
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[Daicel Chiralpak AD-H, n-hexane / i-propanol = 80 / 20, 1.0 mL/min, A = 254 nm, t (minor) = 13.27
min, t (major) = 21.39 min]. [a]p”’ = +112.9° (¢ = 0.5, EtOAc); 'H NMR (400 MHz, DMSO-d¢) &
1.01 (d, J=4.8 Hz, 3H), 1.19 (d, J = 5.2 Hz, 3H), 2.32 (s, 3H), 4.83-4.88 (m, 1H), 5.33 (d, /=2.4
Hz, 1H), 7.67-7.72 (m, 2H), 8.08 (s, 1H), 8.18 (d, J = 6.4 Hz, 1H), 9.77 (s, 1H), 10.50 (s, 1H); "*C
NMR (100 MHz, DMSO-d¢) 6 17.7, 21.9, 22.1, 54.1, 67.6, 100.6, 121.7, 123.2, 130.9, 133.5, 146.2,
146.3, 148.2, 164.8, 175.0; MS (ESI) m/z 334.1 ([M-HJ).

(S)-methyl-4-(3,4-difluorophenyl)-6-methyl-2-thioxo-1,2,3,4-tetrahydropyrimidine-5-carboxyla
te (Sp):

This product was obtained in 90% yield after chromatography and 93% ee as determined by HPLC
[Daicel Chiralpak AD-H, n-hexane / i-propanol =90/ 10, 1.0 mL/min, A = 254 nm, t (minor) = 21.90
min, t (major) = 28.21 min]. [a]p> = +60.9° (¢ = 0.6, EtOAc); 'H NMR (400 MHz, DMSO-dq) &
2.32 (s, 3H), 3.58 (s, 3H), 5.21 (d, /= 3.2 Hz, 1H), 7.07-7.10 (m, 1H), 7.20-7.25 (m, 1H), 7.40-7.47
(m, 1H), 9.73 (d, J = 1.6 Hz, 1H), 10.47 (s, 1H); *C NMR (100 MHz, DMSO-d¢) & 17.7, 51.6, 53.5,
100.3, 115.9, 118.2, 123.5, 141.4, 146.5, 149.6, 166.0, 174.9; MS (ESI) m/z 299.1 (IM+H]").

3. Synthesis of dihydropyrimidinone Sq

(S)-isopropyl-6-methyl-4-(3-nitrophenyl)-2-oxo-1,2,3,4-tetrahydropyrimidine-5-carboxylate
(o):

©/N02
fProzcrNH
|
N’go
H

To a solution of S0 (28.9 mg, 0.086 mmol) in ethyl acetate (1.6 mL) was added ammonia (0.7 mL)
and 30% aqueous H,0, (0.7 mL). After stirred at 50 °C for 1 hour open to air, the reaction mixture
was quenched with 1 mL water and extracted with ethyl acetate. The organic layer was dried over
Na,S0s, concentrated in vacuo, and the residue was purified by silica gel column chromatography
(ethyl acetate / petroleum ether = 2/1). The product 5q was obtained in 81% yield and 95% ee as
determined by HPLC [Daicel Chiralpak AD-H, n-hexane / i-propanol = 80 / 20, 1.0 mL/min, A = 254
nm, t (minor) = 9.30 min, t (major) = 13.19 min]. [a]p™" = +90.8° (¢ = 0.6, EtOAc); "H NMR (400
MHz, DMSO-dq) 6 1.00 (d, J= 6.4 Hz, 3H), 1.19 (d, J= 6.4 Hz, 3H), 2.30 (s, 3H), 4.81-4.88 (m, 1H),
5.32 (s, 1H), 7.66-7.74 (m, 2H), 7.91 (s, 1H), 8.11-8.16 (m, 2H), 9.37 (s, 1H); >C NMR (100 MHz,
DMSO-dg) 6 18.3,21.9,22.2, 54.2,67.1,99.1, 121.6, 122.7, 130.6, 133.5, 147.6, 148.2, 149.7, 152.3,
165.0; MS (ESI) m/z 317.9 ([M-H]).
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4. NMR spectra for compounds Sa-q
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5. HPLC spectra for compounds Sa-q

NO,

mAU §
2007_ Tf“
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Peak RetTime Type Width Area Height Area
# [min] [min] mAU * g [mAU ] %
el e Rl B Rt | —mmm - |-=—m--- |
1 17.824 BB 1.1397 1.50070e4 200.49928 50.3795
2 23.552 MM 2.1910 1.4780%=4 112.43418 49.6205
Totals 2.97880e4 312.9334¢6
o e
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] o
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Peak RetTime Type Width Area Height Area
# [min] [min] mAU * g [mAU ] %
e Rl S R | —mmmm R |
1 17.842 MM 1.2685 875.22687 11.49930 3.1722
2 22.502 MM 2.2492 2.6715¢ce4 197.96330 96.8278

Totals 2.75908e4 209.46260
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©/N02

EtOZTNH

|

NAS
H

5b

97% ee. [Daicel Chiralpak AD-H, n-hexane / i-propanol = 80 / 20, 1.0 mL/min, A =254 nm]
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Peak RetTime Type Width Area Height Area
# [min] [min] mAU * g [mAU ] %
e R R | === |——m - | ————— - |
1 17.004 BB 0.6296 8175.65186 195.32120 50.0611
2 22.257 BB 0.8465 8155.68408 144.78120 49.9389
Totals : 1.63313e4 340.10240
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e R R R | ——mmmm - | = - |———————- |
1 17.404 BB 0.6625 297.75690 6.70150 1.6942
2 23.024 BB 0.9010 1.72770e4 285.52570 98.3058
Totals : 1.75747e4 292.22720
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: “NO,

EtO,C NH

|
NAS
H Sc

99% ee. [Daicel Chiralpak AD-H, n-hexane / i-propanol = 90 / 10, 1.0 mL/min, A =254 nm]
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Peak RetTime Type Width Area Height Area
# [min] [min] mAU * 3 [mAU ] %
—emm |- Rl |- - | ——mmm - |- |
1 19.981 PB 0.6755 1.42570e4 319.13693 49.3004
2 30.768 BB 1.0479 1.466lce4 208.03734 50.699¢6
Totals 2.89166e4 527.17427
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e | === -——-—- |- R R
1 19.683 PB 0.6870 3.79402e4 831.03552 99.451¢6
2 29.284 BV 0.8822 209.19762 3.23646 0.5484
Totals 3.81494e4 834.27198
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Br

EtOZCI\NH

|

N/&s
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5d

90% ee. [Daicel Chiralpak AD-H, n-hexane / i-propanol = 80 / 20, 1.0 mL/min, A =254 nm]
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Peak RetTime Type Width Area Height Area
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e R s | —mmm Rt e |
1 5.062 BB 0.3318 1.03538<4 469.09305 50.0929
2 12.014 PB 0.4586 1.03154<4 338.79376 49.9071
Totals : 2.06692e4 807.88681
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e R e B, |~ | = | === |
1 9.071 MM 0.3510 595.15515 28.26121 5.1358
2 12.040 BB 0.4519 1.09932e4 364.91504 94.8¢642
Totals : 1.15883e4 393.17625
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o

Etoch\/?\ NH

|

NAS
H

92% ee. [Daicel Chiralpak AS-H, n-hexane / i-propanol = 70 / 30, 1.0 mL/min, A = 254 nm]
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2 15.517 PB 1.0654 4806.47607 67.12450 49.6850
Totals 9673.89355 164.28049
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e R R | —m=mm - | —m— - | ——————- |
1 12.388 BB 0.8164 564.57837 10.40671 3.8921
2 15.847 BB 1.2499 1.39411e4 167.10834 96.1079
Totals : 1.45057e4 177.51505
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s

Etoch\A?NH

|

NAS
H

5f

94% ee. [Daicel Chiralpak AD-H, n-hexane / i-propanol = 90 / 10, 0.6 mL/min, A = 254 nm]|
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e R e R — R |
1 32.270 BB 1.1124 7¢77.75098 103.57271 49.9219
2 36.919 BB 1.1833 7701.75928 97.38155 50.0781
Totals 1.53795e4 200.95425
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1 32.422 BB 1.0864 2.91055e4 398.57510 96.9355
2 36.941 BB 1.0575 920.15021 12.83832 3.0645
Totals 3.00257e4 411.41342
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H

Sg

97% ee. [Daicel Chiralpak AS-H, n-hexane / i-propanol =85/ 15, 1.0 mL/min, A = 254 nm]
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Peak RetTime Type Width Area Height Are
# [min] [min] mAU * g [mAU ] %
e Rl s R | = mmmmm e o -
1 15.298 BB 1.0028 1.24863e4 192.86852 50.1391
2 21.535 BB 1.4852 1.24170e4 117.87386 49.8609
Totals 2.49033e4 310.74237
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e R R |- e It
1 15.983 MM 1.2026 134.13109 1.85895 1.2716
2 21.624 BB 1.4639 1.04143e4 101.58916 98.7284
Totals 1.05484e4 103.44811
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e R | = | == | ==
1 12.425 MM 0.9727 1.15214e4 197.40623 50.4987
2 16.037 MM 1.6494 1.12938e4 114.11863 49.5013
Totals 2.28152e4 311.5248%6
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2 15.909 pPB 1.5020 2.33854e4 231.73943 95.4383
Totals 2.45031e4 250.03828
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94% ee. [Daicel Chiralpak AS-H, n-hexane / i-propanol = 70 / 30, 1.0 mL/min, A =254 nm]
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1 13.682 BB 0.7879 1.04855e4 204.36339 50.1747
2 19.704 BB 1.2253 1.04125e4 126.69315 49.8253
Totals 2.089805e4 331.05653
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1 13.969 BB 0.7380 289.10699 5.837¢6l 2.8662
2 19.772 BB 1.2604 9797.74805 116.18851 97.1338
Totals 1.00869%=4 122.0z2e12
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94% ee. [Daicel Chiralpak AS-H, n-hexane / i-propanol = 70 / 30, 1.0 mL/min, A = 254 nm]

0\

3

529495

Oﬁﬁﬁ__J»J\_,,Lfkg,Am/\ g S ]
0 5 T s 20 25 30 35 40 min
Peak RetTime Type Width Area Height Area
# [min] [min] mAU * 3 [mMAU ] %
e Rl s |- - | ——mmm - | -—————- |
1 24.433 BB 1.5728 1.2707¢6=4 117.54663 50.6044
2 29.495 BB 2.0819 1.24041e4 85.03219 49.3956
Totals : 2.51117e4 202.57882
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1 24.006 BP 1.1262 590.02887 ©.44535 3.0202
2 28.173 BB 1.9155 1.89450%9e4 140.35837 96.9798
Totals : 1.95360e4 146.80372
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99% ee. [Daicel Chiralpak AS-H, n-hexane / i-propanol = 70 / 30, 1.0 mL/min, A = 254 nm]
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1 18.237 FM 1.5780 9890.00879 104.45937 50.4900
2 27.325 MM 2.7247 9698.05566 59.32167 49.5100
Totals 1.95881e4 163.78104
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1 18.989 MM 1.9886 134.56404 1.12777 0.5206
2 27.209 BB 2.4423 2.57110e4 146.79988 99.4794
2.58456e4 147.92765
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e R | = | = | ==
1 14.498 MM 0.5508 9584.41992 290.01431 50.2016
2 17.863 BB 0.6214 9507.45410 227.53589 49.7984
Totals 1.9091%e4 517.55020
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1 14.710 MM 0.4907 1395.59192 47.39088 5.1174

2 18.089 MM 0.6667 2.5876le4d 646.89917 94.8826

Totals 2.72717e4 694.29905
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1 14.358 BB 1.0205 1.07209e4 162.72295 50.0956
2 17.9%20 BB 1.2667 1.0679%e4 126.22408 49.9044
Totals : 2.14008e4 288.94703
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1 14.464 BB 1.1070 6649.51465 120.68172 91.9475
2 18.623 BB 1.1215 757.50275 9.75460 8.0525
Totals : 9407.01740 130.43632
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91% ee. [Daicel Chiralpak AD-H, n-hexane / i-propanol = 75 / 25, 1.0 mL/min, A = 254 nm]
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1 12.720 VP 0.4653 9450.99707 304.65536 50.0849
2 19.920 BB 0.7947 9418.94629 177.23788 49.9151
Totals : 1.8869%924 481.89325
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1 12.552 VB 0.4873 1035.40479 32.57830 4.4821
2 19.463 PB 0.8495 2.20654<4 387.33524 95.5179
Totals : 2.31008e4 419.91354
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95% ee. [Daicel Chiralpak AD-H, n-hexane / i-propanol = 80 / 20, 1.0 mL/min, A =254 nm]
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1 13.596 BB 0.5100 1.0065%e4 296.24277 50.0684
2 21.783 BB 0.8474 1.00384e4 176.78358 49.931¢
Totals 2.01043e4 473.02635
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e Rl s Rt — |- |
1 13.266 BB 0.5350 514.06219 14.1340¢6 2.6845
2 21.393 BB 0.8509 1.86353e4 325.74194 97.3155
Totals 1.91493e4 339.87600
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1 21.932 BB 0.7515 8372.38770 167.23622 50.1335
2 27.602 BB 0.9597 8327.80664 133.42879 49.8665
Totals 1.67002e4 300.66501
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e Rl |- |- - |- |
1 21.%04 BB 0.7376 810.40900 16.45695 3.4744
2 28.212 BB 1.0338 2.25147=4 318.14581 96.5256
Totals 2.33251e4 334.6027¢6
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95% ee. [Daicel Chiralpak AD-H, n-hexane / i-propanol = 80 / 20, 1.0 mL/min, A =254 nm]
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1 9.392 VB 0.3295 1.62881=4 740.33899 45,9841
2 13.396 BB 0.5010 1.62985e4 488.925644 50.0159

Totals : 3.25866e4 1229.268643
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1 9.297 VB 0.3477 304.55817 12.99397 2.395
2 13.188 BB 0.4862 1.24080e4 382.49¢43 97.604
Totals : 1.27126e4 395.49040
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