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General Methods

Unless otherwise stated, all commercial reagents were used as received and solvents were used
from solvent drying system, all reactions were carried out directly under open air. Merrifield
resin (1% DVB, f = 0.53 mmol Cl g_1 resin) was obtained from Novabiochem. All flash
chromatography was carried out using 60 mesh silica gel and dry-packed columns. The 'H and
C NMR spectra were recorded at 400 MHz and 500 MHz for 'H or at 100 MHz and 125 MHz
for 1*C, respectively. TMS was used as internal standard for '"H NMR and CDCl; for °C NMR.
Chemical shifts are reported in ppm referred to TMS. FT-IR measurements carried out on a
FTIR spectrometer equipped with a DTGS detector, KBr beamsplitter at 4 cm™ resolution.
Elemental analyses were performed on a CHNS 932 micro-analyzer. Specific optical rotation
measurement was catried out on a polarimeter equipped with a PMT detector using the Sodium
line at 589 nm. High performance liquid chromatography (HPLC) was performed by using
Chiralpak IA, and IC columns and guard columns. Racemic standard products were prepared
using DABCO (20 mol%) as catalyst in order to establish HPLC conditions. Catalyst PS-SQ

was synthesized according to the reported procedures.'

General procedure for the Michael reaction

To a solution of squaramide organocatalyst PS-SQ (11.5 mg, 0.004 mmol, 2 mol%, /= 0.38
mmol-g") in CH,Cl, (0.5 mL) was added nitroolefin (0.2 mmol) and 2-hydroxy-1,4-
naphthoquinone (0.2 mmol). Reactions were monitored by TLC until the consumption of
starting compounds, and then the reaction mixture was directly purified by column

chromatography on silica gel to afford the Michael product.

General procedure for the recycling reactions in batch conditions

To a solution of squaramide organocatalyst PS-SQ (23.0 mg, 0.008 mmol, 4 mol%, /= 0.38
mmol-g") in CH,Cl, (0.5 mL) was added nitroolefin (0.2 mmol) and 2-hydroxy-1,4-
naphthoquinone (0.2 mmol). Reactions were monitored by TLC until the consumption of
starting compounds. Then the reaction mixture was filtered, and washed with 15 ml of CH,ClL.
After that the filtrate was concentrated at reduced pressure and purified by column

chromatography on silica gel to afford the Michael product.

Description of the experimental setup for the continuous flow process

The packed bed reactor consisted of a vertically mounted and fritted low-pressure glass

chromatography column (10 mm bore size and up to maximal 70 mm of adjustable bed height)

S2



loaded with PS-SQ (0.25 g, 0.095 mmol, £ = 0.38 mmol-g"). At the start, CH,Cl,/THF (10:1)
was flushed for half an hour at 0.2 ml-min™ flow rate to swell the resin. After that, the solvent
channel was switched to a solution of 2-hydroxy-1,4-naphthoquinone (27.0 mmol, 4.79 g) and
trans-B-nitrostyrene (32.4 mmol, 4.83 g) in 270 ml CH,Cl,/THF (10:1) of this solution were
pumped to the reactor with a flow rate 0.2 ml-min”. The reactor outlet was connected to a
receiving flask where the product was collected. After 22 h flow was stopped and PS-SQ
washed with CH,CIl,/THF (10:1) solvent system for an hour. Conversion and enantioselectivity
of the formed product were determined by 'H NMR and HPLC analysis of periodically
collected samples. In the end, collected solution was concentrated at reduced pressure and

purified by flash chromatography on silica gel.

Description of the experimental setup for the continuous flow process with different

substrates

The packed bed reactor was loaded with swollen resin PS-SQ (0.50 g, 0.19 mmol, f = 0.38
mmol-g™) in CH,Cl,/THF (10:1) and flushed half an hour with the same solvent mixture at 0.2
ml'min” flow rate. After the resin was conditioned, the solvent channel was switched to a
solution of 2-hydroxy-1,4-naphthoquinone (1.80 mmol) and the corresponding nitroalkene (1.80
mmol) in 18 ml CH,Cl,/THF (10:1) and pumped through the reactor with a flow rate of 0.2
ml-min™. The reactor outlet was connected to a receiving flask where the product was collected.
After 1 h, the flow was switched to a washing solvent CH,Cl,/THF (10:1) to clean the resin for
half an hour. This process was repeated for each nitroalkene. Conversion and enantioselectivity
of the product were determined by 'H NMR and HPLC analysis of periodically collected
samples. In the end, collected solutions were concentrated at reduced pressure and purified by

flash chromatography on silica gel.
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Physical and spectroscopical data of Michael adducts 3a-m

o (S)-2-Hydroxy-3-(2-nitro-1-phenylethyl)naphthalene-1,4-dione (3a)’

O‘ No, 'HNMR (500 MHz, CDCLy): 8 5.14 (dd, J = 6.9, 13.4 Hz, 1H), 5.31 (dd, J
© = 6.8, 9.1 Hz, 1H), 5.47 (dd, J = 9.1, 13.4 Hz, 1H), 7.24-7.32 (m, 3H),
O 7.46 (d, J = 7.2 Hz, 2H), 7.68 (dt, J = 1.3, 7.5 Hz, 1H), 7.76 (dt, J = 1.3,

7.5 Hz, 1H), 8.05 (d, J = 7.6 Hz, 1H), 8.11 (d, J = 7.6 Hz, 1H) ppm.

C NMR (100 MHz, CDCI3): 39.7, 76.4, 120.8, 126.3, 127.2, 127.8, 128.3 (x2), 129.0 (x3),
132.6, 133.3, 135.4, 137.5, 153.2, 181.1, 183.7.

HPLC analysis: Chiralpak IA Column, Hexane (0.1% TFA)/Dichloromethane/Ethanol (90:5:5),

flow rate = 1.0 mL/min, wavelength = 254 nm, r, = 17.8 (major), 23.9 min (minor).

0 (S)-2-(1-(4-Fluorophenyl)-2-nitroethyl)-3-hydroxynaphthalene-1,4-
OH
@‘ dione (3b)’
NO,
° O 'H NMR (400 MHz, DMSO-dg): & 5.17 (t, J = 7.7 Hz, 1H), 5.33-5.28 (m,

1H), 5.45 (dd, J = 8.3, 13.7 Hz, 1H), 7.34(d, J = 8.5Hz, 2H), 7.48 (d, J =
8.5 Hz, 2H), 7.76 (t, J = 7.4 Hz, 1H), 7.82 (t, J = 7.4 Hz, 1H), 7.97-7.94
(m, 2H) ppm.

C NMR (100 MHz, DMSO-dq): 38.5, 76.9, 120.1, 120.6, 126.2, 126.4, 130.3, 130.5, 131.8,
132.5, 133.6, 135.2, 138.8, 158.6, 181.8, 183.6.

HPLC analysis: Chiralpak IA Column, Hexane (0.1% TFA)/Dichloromethane/Ethanol
(85:14:1), flow rate = 1.0 mL/min, wavelength = 254 nm, r, = 25.6 (major), 26.6 min (minor).

o (S)-2-Hydroxy-3-(1-(4-methoxyphenyl)-2-nitroethyl)naphthalene-1,4-
OH
O‘ dione (3¢)
0 O 'H NMR (500 MHz, CDCL): & 3.76 (s, 3H), 5.11 (dd, J = 6.9, 13.3 Hz,
1H), 5.25 (dd, J = 7.0, 9.0 Hz, 1H), 5.43 (dd, J = 9.0, 13.3 Hz, 1H), 6.84
o
~ (d, J = 8.9 Hz, 2H), 7.39 (d, J = 8.8 Hz, 2H), 7.69 (dt, J = 1.3, 7.6 Hz,

1H), 7.77 (dt,J = 1.3, 7.6 Hz, 1H), 8.06 (d, J = 7.6 Hz, 1H), 8.11 (d, J = 7.6 Hz, 1H) ppm.
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C NMR (100 MHz, CDCly): 39.0, 55.3, 76.6, 114.3, 121.1, 126.3, 127.3, 129.0, 129.4, 129.5,
132.7,133.3,135.4, 152.9, 159.2, 181.2, 183.3.

HPLC analysis: Chiralpak IA Column, Hexane (0.1% TFA)/Dichloromethane/Ethanol (92:4:4),

flow rate = 0.6 mL/min, wavelength = 254 nm, r, = 68.4 (major), 70.4 min (minor).

o (R)-2-(1-(2-Bromophenyl)-2-nitroethyl)-3-hydroxynaphthalene-1,4-

OH 3
O‘] dione (3d)
NO

2

0 Br  'H NMR (400 MHz, CDCLy): & 4.91 (dd, J = 5.8, 13.7 Hz, 1H), 5.42 (dd, J

O =10.4, 13.9 Hz, 1H), 5.70 (dd, J = 5.7, 10.4 Hz, 1H), 7.13 (dt, J = 1.5, 7.8

Hz, 1H), 7.27-7.23 (m, 1H), 7.41 (dd, J = 1.6, 7.8 Hz, 1H), 7.60 (dd, J = 1.2, 7.9 Hz, 1H), 7.80-
7.69 (m, 2H), 8.13-8.09 (m, 2H) ppm.

C NMR (100 MHz, CDCl): 39.9, 74.9, 119.6, 124.6, 126.4, 127.3, 127.9, 129.0, 129.4, 129.6,
132.7,133.3, 133.6, 135.6, 136.2, 154.0, 181.0, 183.8.

HPLC analysis: Chiralpak IA Column, Hexane (0.1% TFA)/Dichloromethane/Ethanol (90:9:1),

flow rate = 1.0 mL/min, wavelength = 254 nm, r, = 23.2 (major), 24.1 min (minor).

o (S)-2-(1-(Benzo[d][1,3]dioxol-5-yl)-2-nitroethyl)-3hydroxy-
O‘ oH naphthalene-1,4-dione (3¢)
NO,
° O 'H NMR (400 MHz, CDCl3): § 5.13 (dd, J = 7.1, 13.1 Hz, 1H), 5.22 (t,J =
OL 7.1, 15.6 Hz, 1H), 5.38 (dd, J = 8.4, 13.1 Hz, 1H), 590 (dd, J = 1.2, 4.0
(o}

Hz, 2H), 6.72 (d, J = 8.1 Hz, 1H). 6.93 (dd, J = 2.1, 7.8 Hz, 1H), 6.97 (d, J
= 1.7 Hz, 1H), 7.67 (dt, J = 1.3, 7.5 Hz, 1H), 7.79-7.75 (m, 2H), 8.05 (dd, J = 1.4, 7.6 Hz, 1H),
8.10 (dd, J = 1.4, 7.8 Hz, IH) ppm.

C NMR (100 MHz, CDCls): 39.5, 76.6, 101.2, 108.6, 108.7, 120.9, 121.8, 126.3, 127.2, 129.0,
131.1, 132.6, 133.3, 135.4, 147.2, 148.0, 153.0, 181.1, 183.7.

HRMS (ESI): m/z caled. for CoH;;NO; [M — H]” 366.0621, found 366.0619.
[a]p*®=+2.29 (¢ 7.40, CHCl5)
m.p. 136-138 °C.

IR (ATR): v=13229, 2891, 1673, 1635, 1546, 1271, 1235, 1038, 790.
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HPLC analysis: Chiralpak IA Column, Hexane (0.1% TFA)/Dichloromethane/Ethanol (88:6:6),
flow rate = 1.0 mL/min, wavelength = 254 nm, r, = 29.9 (major), 49.8 min (minor).

o (S)-2-Hydroxy-3-(1-(2-methoxyphenyl)-2-nitroethyl)naphthalene-1,4-
OH

O‘ dione (3f)*
NO,
o O Ol 'H NMR (400 MHz, CDCL): & 3.87 (s, 3H), 4.96 (dd, J = 5.6, 13.6 Hz,
1H), 5.41 (dd, J = 10.2, 13.6 Hz, 1H), 5.65 (dd, J = 5.6, 10.2 Hz, 1H),
6.90-6.86 (m, 2H), 7.26-7.22 (m, 2H), 7.68 (dt, J = 1.3, 6.2 Hz, 1H), 7.71 (s, 1H), 7.76 (dt, J =
1.4, 6.2 Hz, 1H), 8.11- 8.07 (m, 2H) ppm.

C NMR (100 MHz, CDCly): 34.2, 55.6, 75.4, 110.9, 120.5, 120.7, 124.9, 126.3, 127.2, 128.8,
129.0, 129.1, 132.9, 133.1, 135.3, 154.0, 156.9, 181.2, 183.8.

HPLC analysis: Chiralpak IC Column, Hexane (0.1% TFA)/Dichloromethane/Ethanol
(75:23:2), flow rate = 0.7 mL/min, wavelength = 254 nm, r, = 13.7 (major), 14.4 min (minor).

o (S)-2-Hydroxy-3-(2-nitro-1-(thiophen-2-yl)ethyl)naphthalene-1,4-
OH
O‘ dione (3g)2
NO,
0 s 'H NMR (400 MHz, CDCl;): § 5.13 (dd, J = 6.8, 13.5 Hz, 1H), 5.43 (dd, J

= 8.9, 13.5 Hz, 1H), 5.61 (dd, J = 6.6, 9.0 Hz, 1H), 6.93 (dd, J = 3.5, 5.1
Hz, 1H), 7.10-7.11 (m, 1H), 7.20 (dd, J = 1.2, 5.1 Hz, 1H), 7.71 (dt, J = 1.3, 7.6 Hz, 1H), 7.81-
7.77 (m, 2H), 8.08 (d, J = 7.5 Hz, 1H), 8.14 (d, J = 7.5 Hz, 1H) ppm.

C NMR (100 MHz, CDCls): 34.8, 76.7, 119.9, 125.4, 126.4, 126.6, 127.0, 127.2, 129.0, 132.6,
133.4, 135.6, 139.0, 153.1, 181.0, 183.3.

HPLC analysis: Chiralpak IA Column, Hexane (0.1% TFA)/Dichloromethane/Ethanol (90:5:5),

flow rate = 1.0 mL/min, wavelength = 254 nm, r, = 21.2 (major), 22.9 min (minor).

o (S)-2-(1-(Furan-2-yl)-2-nitroethyl)-3-hydroxynaphthalene-1,4-dione
OH
U,
NO,
° 7 o 'H NMR (500 MHz, CDCl;): § 5.19 (dd, J = 6.9, 13.5 Hz, 1H), 5.27 (dd, J

= 8.6, 13.5 Hz, 1H), 547 (t, J = 8.7 Hz, 1H), 6.23 (d, J = 3.3 Hz, 1H),
6.30 (dd, J = 1.8, 3.3 Hz, 1H), 7.32 (dd, J = 0.7, 1.8 Hz, 1H), 7.71 (dt, J =1.2, 7.6 Hz, 1H),
7.81-7.78 (m, 2H), 8.09 (dd, J = 1.4, 7.7 Hz, 1H), 8.14 (dd, J = 1.4, 7.7 Hz, 1H) ppm.
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C NMR (100 MHz, CDCly): 33.4, 74.7, 107.4, 110.7, 118.0, 126.4, 127.3, 129.0, 132.6, 133 4,
135.6, 142.3, 149.8, 153.9, 181.0, 183.2.

HPLC analysis: Chiralpak IA Column, Hexane (0.1% TFA)/Dichloromethane/Ethanol (92:4:4),

flow rate = 1.0 mL/min, wavelength = 254 nm, r, = 24.1 (major), 27.5 min (minor).

o (S)-2-Hydroxy-3-(2-nitro-1-(p-tolyl)ethyl)naphthalene-1,4-dione (3i)’

OH
O‘ NO 'H NMR (400 MHz, CDCl3): § 2.29 (s, 3H), 5.12 (dd, J = 6.8, 13.3 Hz,
° O 1H), 5.28 (dd, J = 6.8, 10.4 Hz, 1H), 5.46 (dd, J = 9.0, 13.3 Hz, 1H), 7.12
(d, J = 8.0 Hz, 2H), 7.34 (d, J = 8.0 Hz, 2H), 7.66-7.78 (m, 3H), 8.06 (d, J
=7.6 Hz, 1H), 8.11 (d, J = 7.6 Hz, 1H) ppm.

C NMR (100 MHz, CDCly): 21.0, 39.3, 76.4, 121.0, 126.3, 127.2, 128.1, 129.0, 129.7, 132.7,
133.2,134.5,135.4, 137.7, 153.1, 181.2, 183.7.

HPLC analysis: Chiralpak IA Column, Hexane (0.1% TFA)/Dichloromethane/Ethanol (90:5:5),

flow rate = 1.0 mL/min, wavelength = 254 nm, r, = 20.9 (major), 25.8 min (minor).

0 (S)-2-(1-(4-Fluorophenyl)-2-nitroethyl)-3-hydroxynaphthalene-1,4-
OH
O‘ dione (3j)’
NO,
° O 'H NMR (500 MHz, CDCls): § 5.15 (dd, J = 6.8, 12.7 Hz, 1H), 5.29 (t, J

=15.2 Hz, 1H), 5.40 (dd, J = 8.4, 12.7 Hz, 1H), 6.99 (t, J = 8.7 Hz, 2H),
7.45(dd, J =5.2, 8.8 Hz, 2H), 7.70 (dt, J = 1.4, 7.6 Hz, 1H), 7.78 (dt, J =
1.4,7.6 Hz, 1H), 8.07 (d, J = 7.6 Hz, 1H), 8.11 (d, J = 7.7 Hz, 1H) ppm.

C NMR (100 MHz, CDCls): 39.0, 76.4, 115.9 (d, J = 21.3 Hz), 120.6, 126.4, 127.2, 128.9,
130.0 (d, J = 8.3 Hz), 130.1, 132.6, 133.3, 133.4, 135.6, 153.3, 162.2 (d, J = 246.9 Hz), 181.1,
183.7.

HPLC analysis: Chiralpak IA Column, Hexane (0.1% TFA)/Dichloromethane/Ethanol (90:5:5),

flow rate = 1.0 mL/min, wavelength = 254 nm, r, = 20.5 (major), 23.4 min (minor).

0 (S)-2-(1-(4-Chlorophenyl)-2-nitroethyl)-3-hydroxynaphthalene-1,4-

O‘ dione (3k)
NO,
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'H NMR (400 MHz, DMSO-de): & 5.19 (t, J = 7.8 Hz, 1H), 5.32 (dd, J = 7.5, 13.9 Hz, 1H),
5.43 (dd, J = 8.2, 13.8 Hz, 1H), 7.41-7.35 (m, 4H), 7.79 (dt, J = 1.4, 7.4 Hz, 1H), 7.85 (dt, J =
1.4, 7.4 Hz, 1H), 8.00-7.97 (m, 2H) ppm.

C NMR (100 MHz, DMSO-de): 38.3, 76.9, 120.8, 126.3, 126.4, 129.0 (x2), 130.2 (x3), 130.4,
132.2,133.9, 135.3, 138.0, 157.1, 181.3, 184.2.

HPLC analysis: Chiralpak IA Column, Hexane (0.1% TFA)/Dichloromethane/Ethanol (90:5:5),

flow rate = 1.0 mL/min, wavelength = 254 nm, r, = 20.4 (major), 21.8 min (minor).

Q (S)-2-Hydroxy-3-(1-nitro-4-phenylbutan-2-yl)naphthalene-1,4-dione
OH
(LT e, ™
NO,
© 'H NMR (500 MHz, CDCls): § 2.04-1.97 (m, 1H), 2.33-2.25 (m, 1H),
Ph

2.61-2.55 (m, 1H), 2.72-2.66 (m, 1H), 4.13-4.07 (m, 1H), 4.71 (dd, J =
12.6, 6.2 Hz, 1H), 4.96 (dd, J = 12.7, 9.1 Hz, 1H), 7.10-7.04 (m, 3H), 7.17-7.14 (m, 2H), 7.70
(t,J = 7.5 Hz, 1H), 7.78 (t, J = 7.5 Hz, 1H), 8.06 (d, J = 7.6 Hz, 1H), 8.11 (d, J = 7.6 Hz, 1H)
ppm.

C NMR (100 MHz, CDCly): 31.7, 33.8, 34.8, 77.1, 120.4, 126.1, 126.3, 127.1, 128.2, 128.3,
129.1, 132.8, 133.2, 135.3, 140.9, 153.9, 180.7, 183.9.

HPLC analysis: Chiralpak IA Column, Hexane (0.1% TFA)/Dichloromethane/Ethanol (90:9:1),

flow rate = 1.0 mL/min, wavelength = 254 nm, r, = 23.8 (major), 25.4 min (minor).

o 2-Hydroxy-3-((1S)-2-nitro-1-phenylpropyl)naphthalene-1,4-dione
o, ™
NO, |
o) H NMR (500 MHz, CDCl): 6 1.53 (d, J = 6.7 Hz, 3H), 4.93 (d,J = 11.6
O Hz, 1H), 6.05-6.12 (m, 1H), 7.24-7.33 (m, 3H), 7.52-7.54 (m, 2H), 7.64

(dt,J = 12, 7.5 Hz, 1H), 7.73 (dt, J = 1.3, 7.5 Hz, 1H), 7.78 (s, 1H), 8.01 (dd, J = 1.3, 7.6 Hz,
1H), 8.10 (dd, J = 1.0, 7.6 Hz, 1H) ppm.

13C NMR (100 MHz, CDCL): 19.7, 46.6, 83.4, 121.2, 126.2, 127.2, 127.9, 129.1, 129.2, 129.9,
132.7,133.1, 135.3, 137.3, 152.8, 181.1, 183.6.

HPLC analysis: Chiralpak IA Column, Hexane (0.1% TFA)/Dichloromethane/Ethanol (90:5:5),

flow rate = 1.0 mL/min, wavelength = 254 nm, r, = 15.2 (major), 23.9 min (minor).
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'H and ”C NMR spectra of 3a-m
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PL1 3.0 dB
PLIW 12.58925438 W
SFOL 500.1325007 MHz
SI 1638
SF 500,1300139 MHz
W no
S58 [
LB .06 Bz
GB 4
BC 1.00
l A Lk, J\-_L...,.» §
T T T T T T H T T 7 T T T T T T H T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm
2 -
I ied el N il {33
oo s oo woocanae o - o BAME Pk64Tp_11
2 R IR e Y g g EXBIO 1
3 a8 nen&ASES N © @ @ PROCNO 1
=2 - pupagupigs pad pu g " n kS Date,. 20121122
| L N/ | b
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
™ 655386
SOLVENT CDC13
§S 812
5] 4
Sy 30303.031 Kz
FIDRES 0.462388 Kz
(o] A9 1,0814105 sec
RG g12
OH DW 16.350¢ usec
DE 10.00 usec
TE 297.9 K
I NG, b1 1.00000000 sec
- D11 0.0300000¢ sec
DO 1
CHANNEL F1
NUCL 13¢
I P1 8.50 usec
~ PL1 0.06 dB
PL1W 75.35659027 W
8FO1 125.7703548 MHz
~ CHANNEL £2 =
CPDPRGZ waltz1é
BUC2 1K
PCED2 80.00 usec
PL2 3.00 dB
PL12 18,14 dB
PL13 20,39 dB
PL2W 12,58925438 W
PL12W 0.38547841 W
PL13W 0.2296149¢ W
SF02 $00,132000% MHz
51 32768
SF 125.7577690 MHz
WDW no
$8B [
iB 0.00 Hz
GB [
PC 1.40
T T 7 T T T T T T T T
180 160 140 120 100 80 60 40 20 ppm

S11



DM
it LA § [ |
T T T T T T T T T
10 2 8 7 6 5 3 2
EEEsEhy @ e
|| S\ v/
O
OH
NO,
o Br
DCM
T T T T T T T T
180 160 140 120 100 80 60 40

S12

NAME pkB4Spt_10
2

PROCNOC 1
Pate_ 20130131
Time 20.07
INSTRUM spect
PROBHD 5 mm PABBO BB~
PULPROG 2g30
™ 32768
SOLVENT CDhCi3
BS 8
bs 2
SHH 4789.272 Hz
FIDRES D.146157 Hz
aQ 3,4210291 sec
RG 181
oW 104.400 usec
PE 6.00 usec
TE 297.9 K
221 1.00000000 sec
pundi] )
CHANNEL f1l
ki 4
14.50 usec
~2.00 dB
23.88643074 W
400,1320007 MB2
16384
400.1300093 MHz
no
0
0.00 Hz
0
1,00
NAME pk648pt, 11
EXPNO 1
PROCNO 1
Date_ 20330131
Time 20.30
INSTROM spect,
PROBHD 5 mm PABBQ BB-—
PULPROG zgpg 30
™ 65536
SOLVENT COEH)
NS 512
Dbs 4
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 20642,5%
oW 20.850 usec
OE 10.00 usec
TE 298.1 K
D1l 1.00000000 sec
P11 0.03000000 sec
TDO 1
CHANNEL £1
jisles 13C
Pl 10.00 usec
PL1 ~3.00 dB
PL1W 75.17808533 W
SFO1 100.6228296 Miz
CBANNEL £2
CPDPRGZ waltzl6é
§ucz 1H
PCPD2 80.00 usec
PL2 -3.00 @B
PL1Z 13.00 dB
PL13 13,00 dB
PL2W 30.07123375 W
PL12W 0.75535524 W
PL13W 0.75535524 W
SFD2 400.1316005 MHz
ST 32768
SF 100.6127630 MHz
WDW EM
S5B 0
LB 1.00 Hz
GB 0
PC 1.40
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NAME pk69%a_10
EXPNO 3
PROCNG 1
Date_ 20130206
Time g.o0¢
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 32768
SOLVENT CDC13
NS 8
DS 2
SWH 4789,272 Bz
FIDRES 0.146157 Bz
AQ 3,4210291 sec
RG 161.3
= 1¢4.400¢ usec
DE §.00 usec
TE 298.0 K
D1 1.0000000C sec
TDO 1
CHANNEL f1
18
14.50 usec
-2.0 B
23.88643074 W
400.1320007 MHz
16384
400.1300090 MHz
no
¢
0.0C Bz
¢
1.0¢
SAME pk69%a_11
EXPNO B
PROCNO i
bate,, 201302056
Time 16.25
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
™ 65536
SOLVENT CoCl3
NS e
DS &
SWH 23980.814 Hz
FIDRES ¢.365918 Kz
AQ 1,3664756 sec
RG 32763
W 20.850 usec
DE 10.0¢ usec
TE 298.2 K
D1 1.0¢000000C sec
D11 0.0¢300000C sec
™0 1
== CHANNEL f1 =

NUC1 13C

Pl 10 DO usec
?L1 G de
PL1W 75. 17808533 W
SFO1 100.6228298 MHz
CHANNEL £2
CPDPRG2 waltzlé
BC2 B
PCED2 80.00 usec
PL2 ~3.00 dB
PL12 13,00 dB
PL13 13,0C o8
PL2W 30.07123375 W
PL12W 0.75535524 W
PL13W 0.75535524 W
SFO2 400, 1316(}05 MHz
51
5P 100. 6127690 MHz
WDW B
58B ¢
1B 1.00 Hz
GB o
De] 1.40



S33ERERER & TLLHEE5R3S NAME. pk700p_10
B R I A N e A L R T T R TP R EXPNO 2
PROCNO 1
/ Date,. 20130295
Time 3.13
INSTRUM spact
PROBED 8 mm PABSO BB-
PULPROG zg30
b2 32768
SOLVENT cpe13
NS 8
o oS 2
Swi 4789.272 Rz
m FIDRES 0.146157 Hz
AQ 3.4210291 sec
RG 128
o 104,400 usec
NO, oE 6.00 usec
TE 297.9% K
0 G\ Dl 1.00000000 sec
el 1)
1
PLL —2.00 dB
PLLIW 23.88643074 W
8¥01 400.1320007 MHz
81 16384
SF 400,1300105 MHz
wpH a0
s5B 0
L8 0.00 Rz
GB [
PC 1.90¢
2] A4
T ¥ T T H T T T T ¥
10 8 7 6 5 4 3 2 1 ppm
ol vl Stemtiodl iod wofed] e ol
29 S5 LoRN38RNRERSS wrao = N NAME pk?00p_11
2% 8% m3e3 b & EXENO 1
g g deeeidseeie fres 3 3 FRoCH0 ;
S =g Y ESSSSESSEE ERER a p:S
Date,, 20130205
I I N\\Wz22 | V2
INSTRUM spect
PROBHD 5 mm PABEO B8
PULEROG zgpg30
TD 65536
SOLVENT CpC13
NS 512
Bk} 4
SWE 2398G,814 Kz
FIDRES 0.365918 Bz
AQ 1.3664756 sec
RG 2600
O 20,850 usec
DE 10.90 usec
TE 298.0 K
D1 1.0000000C sec
D1l 0.03000000 sec
TDO 1
T
PL1 -3. 5
PLIR 75.17808533 W
SFO1 100.6228298 Mz
CHANNEL £2
waltz16
1K
80.00 usec
-3.90 dB8
13.00 d8
13,00 a8
30.07123375 W
0.75535524 W
0.75535524 W
400.1316005 MHz
3276
100,6:127690 MHz
M
0
1.9C Hz
¢
1.40
T T T 1 T T T T T
180 160 140 120 100 80 60 40 20 ppm
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I{ NAME pk65Spt_16
w 2

PROCNO 1
Date_ 20130201

Time 1.17
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
™ 32768
SOLVENT €oC13
NS g
DS 2
SWH 4789.292 Rz
o] FIDRES 0.146157 Bz
AQ 3,4210291 sec
OH RG 1
[s)04 1¢4.40C usec
PE 6.00 usec
TE 297.9 K
NO, D1 1.00000000 sec
PO 1
O
- CHANNEL f1 =
18
— 138 14.50 usec
PL1 -2.00 dB
PLIW 23.88643074 W
SFO1 400.1320007 MHz
ST 16384
53 400.1300097 MHz
WDR no
558 [
LB 0.0¢ Bz
GB ¢
PC 1.06
T 1 1 ¥ L 1 T
7 6 5 4 3 2 1 ppm
Gicirv Gicic vt iv
B o RBIS3RERLSA saao o NAME pk658pt_11
2 3 QOSIpetRTIaCS TEER & EXENO ]
i @ @emancddone H
5® 0 memedaNNNNS EEEE 3 PROCNO 1
Date.. 20130201
| R\ \%
INSTRUM spect
PROBHD 5 mm DABBO BB-
POLPROG zgpg30
D 65536
SOLVENT cpel3
ns 512
o 0S 4
SwH 23980.814 Hz
FIDRES 6.365918 Hz
AQ 1.3664756 sec
RG 23170.5
oW 29.850 usec
NO; oE 10.00 usec
o TE 298.1 K
v D1 1.00000G0C sec
D1l 0.0G300060C sec
= TDO 1
CHANNEL f£1
NUCL 13¢
Pl 10.0C usec
PL1 -3.00 B
PLIW 75.17808533 W
SFOL 100.6228298 MHz
CHANNEL £2
CPDPRGZ waltz16
wuUc2 18
pCPD2 80.0C usec
PLZ ~3.00 dB
PL12 13,06 dB
PL13 13,00 dB
PL2W 30.07123373 W
PL12W 0.75535524 W
PL13W 0.75535524 W
5F02 400,1316605 MHz
sI 32768
SP 100.6127690 MHz
W EM
ssB ¢
LB 1.00 Bz
GB o
BC 1.40

S15
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33.44

NAME pk649p_10

EXPNO 1

PROCHO 1

Date_ 20121121

Time 1.46

INSTRUM spect

PROBHD S mm PABBO BB-

PULPROG 2g30

O 32768

SOLVENT CDC13

NS g

DS 2

SWH 6009.615 Hz

FIDRES 0.1B3399 Hz

S 2.7264309 sec

RG 25

ow 83.200 usec

DE 10.00 usec

TS 298.

Dl 1.90000900 sec

TDO 1
CHANNEL £1

NUC1

Pl 13.80 usec

PL1 .00 aB

PLIN 12.58925438 W

$F01 500,1325007 MEz

SI 16384

$F 500,1300117 MEz

WDW no

S5B ¢

L8 0,00 Hz

GB [

PC 1.00

ppm

NAME pké649p 11

EXPNG 1

PROCNO 1

Date,, 20121121

Time 2.06

INSTRUM spect.

PROBED 5 mm PABBO BB

PULPROG zgpg30

0 65536

SOLVENT CDC13

NS 512

DS 4

SHH 30303.031 Hz

FIDRES 0,462388 Hz

AQ 1.0814108 sec

RG 812

b 16.500 usec

DE 10.00 usec

TE 297.9 K

DL 1,00000G00 sec

Dil 0.03600600 sec

D0 i
CHANNEL f1

NUCL 13¢

Pl 8.50 usec

PL1 0.00 dB

PLIN 75.35659027 @

5¢01 125.7703648 MHz
CHARNEL 2

CPDPRG2 waltz16

NUC2 1H

PCPDZ 80.00 usec

PL2 3.00 48

PL12 18.14 dB

PL13 20.39 dB

PL2W 12,58925438 W

PL12W 0,38547941 W

PL13W 0,2296149%0 W

&F02 500.1320005 MHz

8L 3276

SF 125.7577890 MH2z

WOR EM

SSB a

LB 1,00 Hz

GB 0

PC 1.40

S

3 T T T T T 3 T T T T T ¥ T T T T T
180 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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3i

2.29

NAME
EXPNQ
PROCNO
Date_
Time
INSTRUM
PROBRD
PULPROG

™D
SOLVENT
NS

pké46pt_10
i

i
20130131
bl

apect

S mm PABBO BB-
2930

32768

CDC13

8

2

4789.272
0.146157
3.4210291
228,1
104,400
6.00
297.9
1.00000000
i

—183.74

e 181,19

e 153,10
77.34
77.02
76.70

76.46

<

—39.35

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG

—21,0%

TC
SOLVENT

-2,
23.88643074
406.1320007

16384
400.1300103
no

0

6.00

0

1.00

pk646pt_11%
IS

3
20130203
1.06

spect

S mm PARBO BB-
29pg30

65536

CDC13

512

4
23980.814
0.365918
1.3664756
23170.5
20,850
10,00
298,1
1.0000CG000
0.03600000
i

usec
a8

=

MHZ

MHzZ

Hz
Rz
sec

usec
usec

sec
sec

T T
180 160 140 120 100 80

S17

20 ppm

CHANNEL f1
1i3c
10.00 usec
~3,00 d8
75,17808533 W
100.6228298 Mz
CHANNEL £2
walbzlf
18
80.00 usec
-3.00 a8
13.00 d3
13.00 dB
30.07123375 W
9.75535524 W
9.75535524 W
400.1316005 MHz
32768
190.6127690 Mz
EM
0
1.00 Rz
]
1.40



1%.01
76,38

10 9 8 7 6 é
sinh o
CHObw witd] [N LA bd
|1 W
[+]
OH
L,
3 ¥ T T T ¥
180 160 140 120 100 80
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NAME pk§72p_10
EXPNO 1
PROCNG 1
Date_ 20121203
Time 10.42
INSTRUM FOURIER300
PROBHD 5 mm DUL 13C-1
PULPROG 2g30
™o 65536
SOLVENT €DC13
NS 8

2
6103,816 Hz
0.093132 Hz

5.3687592 sec
£4.6737
81,920 usec
6.50 usec

298,
1.,00000000 sec
1

CHANNEL f1l =
300.1818011 MHz
i
8.20 usec
32768
300.1800050 MHz
no
0
0.00 Hz
0
1.40
NAKE pk672pt .11
EXPNO 3
2ROCNG 1
bate,, 20130119
Time 1.45
INSTRUM spect
PROBHD S mm PABBO BR-
PULPRCG zgpa30
™ 65536
SOLVENT cDC13
NS 512
oS 1
SWH 30303.031 Hz
FIDRES 0.462388 Hz
AQ 1.0814105 sec
RG 812
=0 16.500 usec
DE 10,00 usec
TE 297.9 K
ol 1.00000000 sec
Dli 0.03000000 sec
00 1
CHANNEL f£i
13C
8,50 usec
0 dB

75.35659027 W
1257703648 MHz

CBANNEL £2

waitzl6
14
PCPD2 80.00 usec
L2 3.00 @B
PLIZ i8.14 dB
PL13 20.39 dB
PL2W 12.58925438 W
PLIZW 0.38547841 W
PLI3W 0.22961490 W
SF02 $00,132000% MHz
51 32768
SF 125,75778%0 MHz
WOW &l
558 0
LB 1.00 Hz
GB 0
2C 1.40
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NAME pk&7l-dmso_10
EXPNO 2
PROCNO 1
Date_ 20130215
Time 2,905
INSTRUM spect
PROBED 5 mm PABBO BB~
PULPROG 7Zg30

0 32768
SOLVENT DMS0

NS 8

D3 2

SwH 4789.272 Hz
FIDRES 0.146157 Bz
AQ 3.4210291 sec
RG 256

on 104,400 usec
0E 6,00 usec
TE 298.0 K
Dl 1.00000000 sec
™0 1)

CHANREL fl =

18
14.50 usec
di

-2.400
23.88643074 W
400.1320007 MHz

16384
400,1300028 MHz
no

3
0.00 Bz
¢

1,00

NAME pké71-dmso2_10
EXPNO 3
PROCHO 1
Date,, 20130219
Time 5.13
INSTRUM spect
PROBHD 5 mm PABBO Ba3-
FULEROG zgpg30

TD 65536
SOLVENT bMSO

NS 1024

s 4

SWE 30303.031 Hz
FIDRES 0.462388 Hz
AQ 1.08141405 sec
RG 2

O 16,500 usec
DE 10.90 usec
TE 298.0 K
D1 3.00060000 sec
D1l 0.03000000 sec
TDC 1

CHANNEL £l =:
1

75.3565%027 W
125.77C3648 MHz

CHANNEL £2 =:
waltz1é
1K
80.00 usec
3.0C d8
18.14 d8
20,39 a8
12,58525438 W
0.38547841 W
0.2296145C W
500.13200905 MHz
32768
1258,7577890 MHz
M
0
1.0C Ez
¢
1.40




NN H OO E BN OONE N0 BN NN O EEY N A SN MN I OAd I OARE dGOREEE NNN A0 Q0D .
NN Ao SRR R r N R RSB NN g E888anaardrSliilnidrRrRol0o8R8RAL0bannaRRllN  naue PK?715t_10
B R L L R R e e e T A R e e e R P PSR NPV VI o3 11 10) 1
PROCNO 1
Time 19.51
INSTROM spect.
PROBHD 5 mm PABBQ BE-
BULPROG 2930
™ 32768
SOLVENT €DCL3
NS 8
DS 2
[s) Sk 6009,615 Hz
FIDRES 0.183399 Hz
AQ 2.7264309 sec
OH RG 1
DW $3.200 usec
DE 19,00 usec
TE 298,0 K
NO, 01 1.00000000 sec
TDG 1
o
CHANNEL f1
NUCL
Ph el 13.80 usec
PLL .00 dR
BL1W 12,58925438 W
3' SFOL 500.1325007 MHz
SI 16384
SF 500.1300161 MHz
WOW no
558 0
LB 0.00 Hz
GB 0
PC 1.00
‘ A | W
T T T T T T T T T T
10 9 8 7 6 5 a 3 2 ppm
e £
g8 B8 88 gLl
Siciole] e clio ol weleiti G fo
an 5 PER R mege con NAME pk715.11
52 E  RRRSSNIGSRY EEE 3. £RooNo i
Date_ 20130229
I S\ WV
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg 39
D 65536
SOLVENT CDCL3
NS 512
D3 4
SwE 30303.031 Hz
[+) FIDRES 0.462388 Hz
AQ 1.0814105 sec
OH RG 812
PR 16.500 usec
DE 190,00 usec
TE 298,0 K
NO D1 1.00000000 sec
'z D1l 0.03000000 sec
o D0 i
CHASNEL £1
NUCL 13¢
Ph 3 B.50 usec
211 0.00 dB
PLIW 75.35659027 W
3' SFOL 125.7703648 MHz
CHANNEL £2
CPDPRG2 waltzl6
NUC2 18
PCPD2 80.00 usec
PL2 3.00 aB
PL12 18,14 dB
2113 0.39 dB
£L2W 12.58925438 W
£1120 0.38547841 W
PLL3W 0.22961490 W
SFQOZ 500.1320005 MHz
s1 32768
SF 125.7577850 MHz
WOW EM
558 0
La 1,00 Ez
G3 0
ec 1.40
T T T T T T T T T
180 160 140 120 100 80 60 40 20 ppm
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NAME pk682pt_10
EXPNO 2
PROCNO )
Date_ 20130118
Time 19.53
INSTRUM spect
PROBED 5 mm PABBO BB-
PULPROG 2930
D 32768
SOLVENT cDCL3
NS g
ns 2
SWE 6009,615 Hz
FIDRES 0.183399% Hz
AQ 2.726430% sec
RG 8
DWW 83,200 usec
DE 1¢.00 usec
TE 298,0 K
D1 1.,00000000 sec
0 1
CHANNEL f1
NOCL
Pl 13.80 usec
PL1 3.00 d8
PL1W 12.58925438 W
SFOL 500,1325007 MAz
SI 16384
SF 50C.1300140 MAz
WOW no
$8B 0
23 .00 Hz
GB 0
PC 1.00
NAME pk682pt_11
EXPNO 1
PROCNO 1
date,. 20130119
Time Bo1
INSTRUM spect
PROBHD 5 mm PABBC BS-
PULEROG 2gpg30
TD 65536
SOLVENT €pC13
RE] 512
DS A
SHE 30303.031 Bz
FIDRES 0.462383 Hz
AQ 1.0814105 sec
RG 812
iy 16,500 usec
DE 10,00 usec
TE 298.0 K
DL 1.00000000 sec
Dil 0.030000900 sec
TDC 1
NUC1 13C
Pi 8.50 usec
PL1 L0 a8
PLIR 75.35659027 W
SFO1 125.7703648 Mdz
ss=s=s== CHANNEL £2
CPDPRG2 waltzl6
NUCZ 1H
PCPD2 80.900 usec
PL2 3.00 d8
pL12 18.14 48
PL13 20,39 dB
PL2W 12.58925438 W
PL12W 0.38547841 W
PL13W 0.22961490 W
SFO2 500.1320005 Mdz
3 32768
SF 125.757789C¢ MHz
WDW 1o
3SB 0
LB 0.00 Hz
GB ¢
PC 1.40



HPLC chromatograms of 3a-m

Racemic 3a

DAD1 A, Sig=254 4 Ref=360,100 (PFINAR\PKB52RC.D)
mAU 4 1]
] &
A
] I
140 [ g
] | | 5
] H 1
120 ‘ | I
] | | ,‘
] I I
100-| [ [
4 |
B B
] | I
80 | [
] | |
1 | " [
60| | (-
] | | |
] . [
0| - | \
j | \ | |
] fo [
2] [ [\
| N /
I I — S N ]
T T T T T
16 18 20 2 24 mi
Peak RetTime Type Width Lrea Height Lrea
i [min] [min] [mAU*s] [mAatT %
il e | —=—=] === [ ==——————— | === [ ===—==—
1 17.3%0& BB 0.3546 3704.31226 158.51855% 4%.4876
Z Z24.0%2 VB 0.44¢4 3781.0148% 128.08470 50.51z24
Enantioenriched 3a
TADT A 5i10=253 4 Ref=350,100 [FINARPRE4A 0]
mAL - =) ~
7 &
] ‘\ &
1 |
4 | ‘
100 [
] |
] |
] L
300 [
l [
] |
] |‘ \l
200 | |
] [
: |I I‘l
100 I\ \
1 \ o
] [\ 0 @
/ 5 g
04 o WA _\ — —— ;_-E’k&.r . N
1‘5 1‘8 2'0 2‘2 2‘4 mi
FPeak RetTims Typs Width Area Height Lrea
# [min] [min] [mAU*s] [maT] %
- |- === | === | === [ ===
1 17.802 MM 0.4085 1.23441e4 503.11310 98.7662
2 23.9%18 MM 0.3580 154.2011¢ T7.1T7821 1.2338
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Racemic 3b

DAD1 C, 51g=254.8 Ref=360,100 (PINAR\PKE45RCT2T.D)

mAU 7] 2 & E &
] E‘a -@é: ﬁ »SDQ’\
[¥ v
50 [ [
1 [ [
4 | i / |‘
4 | | I.' |
40 |'I | | \
b | \ / \
] |I ‘l .‘I \
] | | f |
B | | i |
30 | , | ‘
4 { | ] ||
E { | { |
20 _- 'II‘ IIl ."II III-
] I,"I ‘I"‘I IJ'II ‘I"‘I
10+ ,f" v/ !
| YA
P — — ,/_ — - —
I N T T
Peak RetTime Type Width Lrea Height Lrea
min] min [mAU*= U] %
¥ [ 1 ma 1 [ma
- [————1 [
1 Z25.88B& MF G 9 538.51e77 50.0730
2 Z26.8%9& FM 0.5055 16%91.65848 55.77486 45.5270

Enantioenriched 3b

DADT C, Sig=254.8 Ref=360,100 (PINAR\PKE45P D)
mAU 7 x I
] 2 o
1 [
140 [\
] [0
4 |I II
120 [
1 !
i | |
i | |
100 | I‘.
] ( b
| 1
] | \
80 | 1
4 | \
4 | \
] | \
60| | \
7 ! !
1 | \
7 II \
407 f \
i / \ @
20 / \ &
1 / \ 5 42
] 3 4
] / N, &
4 e -
— — — L —
Feak RetTime Typs Width Lrea Height Lrea
b4 [min] min] [mAT*s] [maT %
1 25.614 MF 0.4735 4245.44092 149.448¢ 98.1665
2 Z26.601 FM 0.4632 T9.29591 2.8533 1.833
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Racemic 3¢

DADT A, 5ig=254.4 Rier=330, 100 (PINARPRBS7ECT )
mAl £\ g
70 /B f%
] Y T
\ FAY
\ \
] \ \
80 \ A
B f II Il
4 II 1 II
) i i
] | \ \
50 / \ f \
] | \ /
| | !
1) \ )
] | )
4 1 |
a0 | | /
] II II II
II II III
4 | \ )
i 1 i
304 II I| |I
] II I| Il
| \ /
] | | /
20 / . /
] A /
10 / \\\
] / —
1t ——t= r—— —_ -
] T T T T T .
56 a7 58 50 L a1 a2 i
Enantioenriched 3¢
DADT A, Sig=254.4 Riet=340, 100 [PINARIPRE47 D)
mAL ] %
2 @
] BN S
140 f éﬁ
\
120 / \
4 | \
\
4 "II
100 | \
] / \
1 / |
o] / \
i / \
/! \
] / \
60| f \
_ ,. \
40 / \
1 / \
] Gﬁ
24 g %
g
0] — 1 —— T
1 T T T T T
86 a7 g8 L 70 71 min

Peak BatTime Tyvpe
% [min]

Width
(min]

-1
1.13854
1.0188
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Racemic 3d

DAD1 B, Sig=254,16 Ref=360,100 (FINAR\PK648RCC .D)

mAU &
E\x
100-] [
i [
]
[
| i
80 I| |
] '.
[ \
] | |
60 | |
] | \
| .
4 I‘I ‘II
407 / \ \
] / ‘I‘. ""I ‘I'\
20 / \ \
] J N/ \
o o _.__./ — T - \'_-——-r_ ]
2 25 % 235 EA 245 % 25 % 265 mil
Peak RetTime Type Width Lresa Height Lrea
k4 [min] [min] [mAU*s] [mAT] E]
-l | === === | ——==—===== [-===—===- | ======== |
1 23.%22 BV 0.3%87 3051.84570 118.41208 4%.7101
2 24,840 VB 0.41%1 3087.43848 114.32726 350.2899
Enantioenriched 3d
DADT B, 5ig=253,16 Rer=360, 100 (PINARVPRB45PA D)
mAU 5
] A
250 ] [
] [
4 | \
200-] [
] / |
] |" |
150 ‘u" ',‘
] | \
]
] ! ""
100 | |
50: ,"I‘ I""I
1 f \
] \ @
1 / \_ 8
=
o 7,// -
22 s P 25 PN 2ds & 25 % 285 mir
Peak RetTime Type Width Lrea Height Lrea
b4 [min] [min] [mAT*s] [mzir %
] R R | === R | ----m -
1 23.237 BB 0.3844 70132.01&60 281.79114 97.9397
Z 24.13¢ BB 0.378% 147.52817 5.6443 2.0603
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Racemic 3e

DADT A, Sig=254 4 Ref=360,100 (FINARIPKEEORCT.D)
mAU ] g
140 ﬁ
1 I
120—: | |
] |
100 | | g
i
07 | [
w0 N |
] I [
a0 | | I‘I I‘I
I |
207 \I I\ ,\" ‘I‘.
- I \
ol SN e Vi ‘A.f_

27‘ ] 3'0 32‘ 5 3'5 5 4'0 425 4'5 475 5'0 min
Peak RetTime Typese Width Lrea Height Lrea
¥ [min] [min] [mAU*s] [m&AT] %
———=|———- |- [ === [ === [ ===

1 29.742 BB 0.5158 4947.711%1 148.B3781 45.874¢
2 48B.875 BB 0.8779 4972_58984 88.%B877 50.1254
Enantioenriched 3e
DADT A, S5i9=254 4 Ref=360,100 (PINAR\PKE50.D)
mAU & b
1 Nl
160 % 0,5‘3@
] "
140 [
] i
120 |
100 [ |
80 ] ‘ |
] | ‘
60 L
] I
40 .
4 ‘ |
] |
207 | 5 &
/ | o
ol \S,— — T *—%’:_,,_,
27‘ 5 3‘0 325 3‘5 37! 5 4‘0 425 4'5 475 5‘0 min
Peak RetTime Type Width Lrea Height Lrea
kS [min] [min] [mAU*s] [m&TT] %
=== | === === | ====—===== [—===—===== [—===———= I
1 2%.924 MM 0.5640 5728B.11670 16%.2813% 97.3633
2 4%5.831 MM 0.881% 143.06218 2.70373 2.4367
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Racemic 3f

DADT A, Sig=254,% Rei=360, 100 (PINARPREEIRCE O]
- s
maU £ &
: 75\ a\
300 / I". i \
4 ] 1 ) 1
| | f \
B |I | { \
250 / | | \
] f \ { \
) 1 I| II
] [ \ | '.
1 | { \
200 | \ / \
- I| || ! 1
| L / I'.
] | \ II| \
150 [ \ | \
1 \ i 1

100 | |
] f \ /
: / \ / f
50 I ‘

0 : __ -
13 1328 1z 1375 14 1425 145 1473 15 1525 mit
Peak BetTime Type Width Erea
¥ [min] [min] mAlT*s]
| ——- | ——-1 -
1 13.747 BV 0.2839 £386.39697
2 14.387 VB 0.3047 £733.39502
Enantioenriched 3f
DAD1T A, Sig=254 4 Ref=360,100 (FINAR\PKE5SPC D)
maU 8 >
] N
[ e
] I vﬂ‘
600 [
500 | \
f
400 I." \
1 | \
300 /
] / "‘\‘
200 { \
/ "‘\\
1 / \ o
M / N\ Ui
100 / \\ 5 &
/ D"
=
04 - / o o I —
13 13‘25 13",5 13‘?5 14 14‘25 14‘,5 14{75 15[25 min
Peak RetTime Type Width Lrea Height Lrea
[min] [mARTU*s] [mRT]

¥ [min]
1 12.79% MF 0.3295 1.421Z28e4
Z 14.447 FM 0.3105 &54.T72528

S27

T718.%4635
35.1403%
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Racemic 3g

DADT A, Sig=254,4 Ref=360, 100 (PINAR\PKB58RC.D)
mAU ] 3 =
200 ) S
] [ I
] [ al
] I f’ \ﬂl
175 [ [\
] [ [
150 [ [
4 | | ! \
] b [
125 [ | | \
] f W ’ |
] | | | |
100 | \ | \
] | \ | |
] i \ * \
75 [ \ | \
“
26 ] / \ f' \
: : \\ / \
o] A S .
20‘ o ‘2(:5‘ o ‘2‘1 e IZ‘I‘,E‘ o I2‘2‘ o ‘22‘5‘ o ‘2‘3‘ o ‘23‘,5‘ o I2‘4‘ o I24‘,5‘ o r‘mr
Peak RetTime Type Width Area Height Area
i [min] [min] [MAU*s] [mAT] %

1 21.251 BB 0.3556 4¢97.72656 204.80247 49,8956
2 23.001 BB 0.3870 4717.3%258 189.12001 50.1044

Enantioenriched 3g

DAD1 A, Sig=254 4 Ref=360,100 (PINAR\PKB58.D)
mAU | 8 o2
300 A _@’v
[
250 — Iw‘l "‘.
200 { ‘\I‘ ‘I\‘
150 —: I“I I‘|‘
100 — .“I‘ I“.‘
50 —-
] \ g W®
] / \ @ 4
o] / o,
20 2d 5 2‘1 21‘.5 2‘2 22‘.5 2‘3 235 2‘4 24‘.5 min
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*5] [mAT] %
|- |- == |- | ——=———- |- I
1 21.238 MM 0.3854 7023.89551 303.71033 &§7.9559
2 22.993 MM 0.3748 14¢.57024 6.51727 2.0441
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Racemic 3h

DADT A, Sig=254.4 Ref=380,100 (PINAR\PKA£3RC D)

mAU g %;3"\ &
] N g
120 [ 5 e
j I| |I by
] [ | '.I
1004 [ i
1 - i
] [ || II
30 [ [
q | | | |
[ L
1 | [ |
60— | | f i
] || | | I|
] i | II |
40+ ] I| | I|
1 | | | |
{ \ { \
T | \ | \
204 | \ | \
; \ / \
[ I R ___n.;\“'n——_ —_— _|__-/ — \—“"———__ —
T T T T T T T
21 2 b 24 5 i bri pi] min
Peak BetTime Type Width Are Height Area
% [min] [min] [mAd*s] [m&] %

e B B B B R
1 23.%20 MM .41138 134.11e85 50.48&3
2 27.28% MM 3223 115.18871 49.5137

Enantioenriched 3h

DAD1 A, Sig=254 4 Ref=360,100 (PINAR\PKG43.D)

m»’\U‘E % 6\‘;"_1,
400 [ &
4 | |
h [
350 [ ||
] || |
300 | ||
h ‘l |
1 \
250 [
] | !
1 | |
200 | |
| |
150 ( i
] | |
4 | |
] | |
100 | ‘.
1 | " s
50 / \ 3 @‘PP‘
] / \ g 4
& 7}_ N <
I R 1 % % & %
Peak RetTime Type Width Lrea Height Lrea
i [min] [min] [mAU*s] [mAT] %
=== === e | ————————== [ === [———————=
1 24,085 MM 0.4520 1.1753Z2e4 433.41428 97.628
2 27.524 MM r.4€89 285.488895 10.14751 2.3714
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Racemic 3i

DAD1T A, Sig=254 4 Ref=360,100 (PINAR\PKB46RCT D)
maAU _| 2
] |§|
1 i
120 Il
J [ 3
] I B
4 [ 5]
100 [ M
T I { I'|
1 [ [
1 | [
80 ] ‘ | II| |I
4 | |
] [ [
60 [ [
1 [ [
] [ [
404 | | |
g | | | |
i I| |‘ || \
q [ | | |
20 | \ f \
] ,:"II \ / \
[ SN - 4 N
18 2 2 > B 2 2 % mir
Peak RetTime Type Width Lrea Height Lrea
b4 [min] min] [mAU*s] [m&ir] %
- e [ === [ === [ ===
1 20.0l1l¢& BB 0.3520 3181.97534 139.53%08 49.8061
Z Z25.704 BB 4666 320&€.7309%8 10&.10830 5350.193%
Enantioenriched 3i
DAD1 A, Sig=254,4 Ref=360,100 (PINAR\PKB46.0)
mAU 2
400 E
E II I|
350 | ‘I
1 .
4 ‘ ‘
] |
0 [
] [
250 ] |
1 .
] | |
200 |‘ |
] |
] [
150 | |
] | |
1 | \
o | |
100 [ \
] | ‘I,
. / ‘. &
03 J \ g S
\ g
o] J N _ &
1 T T T T T T T T
19 20 21 2 23 24 25 26 min
Peak RetTime Type Width Lrea Height Lrea
bd [min] min] [mAU*s] [mAT] %
| |——=] === | ——=—————= [ === [ ——==———= |
1 Z20.080 BB 0.3533 9366.82715 408.75440 98.045¢
2 25.765 MM 0.3020 186.716c84 £.1595931 1.59544
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Racemic 3j

DADT T, Sig=254 5 Re=350, 100 (PINARPRETZRC D)
mAU | 8
| i .
1 [ 5
300 [ g
] [ N\
[ [
1 | | [
1 [ [
250 [ [
] | II [
: o [
200 , | | .
] | | | |
] | | | |
4 | | | |
4 | | | \
150 | | { l
1 | \ | \
] ,‘ | | |
] | \ | \
100 I | | '.‘
] I|I I\II |‘I '.I‘
50 ."II I"‘. /
] / Y / Y
] / A /
0 | 4s_/ \k"*—— J—o-/ \'_ =
5 3, —
Peak RetTime Typs Width Lrea Height Lrea
# [min] [min] [mAU*s] [mBTT %
e e [ === [ === [ ===~
1 Z0.56& BB 0.3638 Bl8e.64111 346.32211 350.3370
2 23.47¢ BB 0.424¢ B0O77.02148 293.88864 49.6630
Enantioenriched 3j
DADT C, Sig=254 & Ref=360,100 [FINARVKET2P D)
mAU g O’\@h
] A
300 |
] A
] [
250 F
i [
il II ||
] [
200 \ ‘
1 | |
] , |
] | |I
150 | \
4 | |
4 I| |I
7 / |
- | |
100 | \
] f |
- I‘ ‘II
50 I."I | v
] / \ 5 &
q / ! o @
] . o
) SN
S e s o e —
Peak RetTime Type Width Lrea Height Lrea
bid [min] min] mAU*s] [mAU] %=
== e | == |- | ===~ |
1 Z20.4%0 MM 0.3%23 T7691.63%16 326.79&51 97.6085
2 23.421 MM 0.4365 188.37187 T.13243 2.3505
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Racemic 3k

DAD1 G, Sig=254 B Rer=300, 100 [FINARFRETIRC O]
maU 3 é 3
-1-El—f |III III| .ﬁ\
] o %
] | | .'I 1}
34 |I \ { III
] | | | \
] | | | |
20 f \ { \
4 ] | |' |
] | | i 1
28] f | [ |
] | | | \
] | | ,' |
207 f { f \
] | ! | |
] ! II { |
15 |'I | / |
] \ | \
4 f \ | |
10 f | f \
4 I| ', I|I I\
] f \ / \

=1 / \ / \

E / \ J/'f \

EI—:__ — ___v/_ S T—— T - . .
21 215 P s P 75 & s & 2ns min

Peak BetTime Type Width Area Height Lrea
# [min] [min] [mAT*s] [m&TT] %
B D e B Bl B
1 23.30c BB 0.4180 1201.30890 44,.93844 49,8550
2 24.5%0e EB 0.4611 1203.35754 40.84508 50.1450
Enantioenriched 3k
DADT C, 51g=254.5 Rei=360, 100 (FINAR\PKETIPAT O]
mAU | g o
j %\ ,g;“’q’rb
[
80 [
60 - ‘u'l \
1 |II II|
4 | 1
40+ .‘II I‘.I
207 c'll II"-.
i / \ o
b ﬁ"J I\\ b @6
k / \ o rg.@
4 —

0 e
=
T P e s I A —

Peak RetTime Types Width Lrea Height Lrea
bid [min] [min] [mAU*s] [mAT] %=
S P | == e | ===
1 20.44¢ MM 0.41%% 2Z382.3327¢ 102.49802 87.748
2 21.814 MM 0.3618 59,4845 2.74052 2.2517
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Racemic 31

DADT B, 51g=254, 16 Ref=360,100 (PINARPKTTERCT2.D)
mAU 2 P >
40 [N F TR
] / S
] / Ll 5@
35 f
] / \ ;f/_\'.\
3 f \ /
30] / \ / \
i ! \
1 .‘I \ / \'.‘
25 | \ /
1 f \ / \
] { \ [ \
] f \ / |
20 / |
] / \ / \
15 \ "‘\.‘
1 / \ / \
] ! \ i A
104 / \ / \
b / i Ij‘ i
5] / / \
1 __,,./7 \k /
0 T —
L T P A o v
Peak RetTime Type Width Lrea Height Lrea
¥ [min] min] [mBRU*s] [mAU] %
-l e B [ === [ == [ ===~ |
1 24.075 MM 0.5785% 1385.75574 40.18335 53.1130
2 25.782 MM 0.5826 1232.1442%5 35.25049 46&.88B70
Enantioenriched 31
DADT B, S1g=253,16 Ref=360, 100 (PINARIPK715P D}
mAU o
, A
100 ]
4 II‘I III‘
80 /
j | \
| \
1 I." \
60 | \
] /
] | .
| .
4 |I I'.
40 \
1 | \
g / \
1 / \\.
20
E .fF \ 43@?
j / \ g &
=T B
E / \ &
————————— =" — _— S —_—
o e 5y e —
FPeak RetTime Type Width Arsa Height Lrea
bid [min] [min] [mRAU*s] [mAlT] %
-— - [ === [ === | === [ === |
1 2Z32.810 EB 0.5423 3B08.82153 111.57813 95.0493
2 25.480 MM 0.4555 36.3583% 1.33774 0.9507
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Racemic 3m

DADT C, 51g-254.8 Rel=360, 100 (PFINARPRGEZRC D)
mAU 7 3
] f
350 1
] !
] (|
300 |
b | 8
] | A
250 | b
] \ i
] | I
200 | | i
] | .
P |
150 ‘ | Fod
1 |
] | ‘ | ﬂl
100 | | [
] o [
1 Lo [
50] f I‘. | \
] | | / \\
e T N _ I
-———————————————————————
16 18 20 22 24 26 min
Peak RetTime Type Width Lrea Height Lrea
¥ [min] [min] [mAU*s] [mayT %
-l e |- | —————=——= | === |
1 16.284 BB 0.2902 7346.96924 3%2.85043 50.1074
2 25.4¢6& BE 0.4654 7315.48438 242.84572 45.85%Z2¢
Enantioenriched 3m
DADT C, 5ig=254.8 Ref=350,100 (PINARPREE2P D)
mAU 2 o
1 ¢
] [l ¥
600 [F
] | \
500 | |
400 | |
200 |‘ |
1 | |
200 | ||
] I‘ \l
100 [ 9
1 &
] [ g &
i | \ S &
0;_ / \__f . L _&: T
R T T T s o
Peak EREetTime Type Width Lre=a Height Lrea
# [min] min] [mAU*=s] [mau %
el B R e R | ———mmm - | ———————- |
1 15.170 MM 0.2%01 .1B235=4 679.20148 9B8.8338
2 Z23.904 MM 0.4884 139.51%&2 4.76158 1.1682
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