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General Methods and Materials:

All reactions were performed in oven-dried glassware. Analytical TLC were performed using
SIL G-25 UV254 from MACHERY NAGEL and visualized either with ultraviolet radiation
at 254 nm. 'H and '3C NMR spectra were recorded at ambient temperatures on a Varian
Innova 600 or Varian Innova 400 instrument with tetramethylsilane as the internal standard.
Chemical shifts for 'TH-NMR and '*C-NMR are reported in parts per million (ppm), with
coupling constants reported in Hertz (Hz). The following abbreviations are used for spin
multiplicity: s = singlet, br s = broad singlet, d = doublet, dd = doublet of doublet, t = triplet
and m = multiplet. Mass spectra were acquired on a Finnigan SSQ7000 (EI 70 eV)
spectrometer, high resolution mass spectra (HRMS) on a Finnigan MAT 95 and high
resolution ESI spectra on a ThermoFisher Scientific LTQ-Orbitrap XL. IR spectra were taken
on a PerkinElmer Spectrum 100 FT-IR Spectrometer. Elemental analyses were performed
with a Vario EL elemental analyzer. Analytical HPLC were carried out either on a Hewlett-
Packard 1050 Series instrument or Agilent 1100 instrument using chiral stationary phases.
Optical rotation values were measured on a Perkin-Elmer 241 polarimeter.

Starting materials and reagents were purchased directly from commercial suppliers
and used without further purifications. All solvents used as reaction medium were distilled
before the use. The nitroalkenes 2! and a,a-dicyano-olefins 32 were synthesized using known
literature procedures. The chiral squaramides I and II were also synthesized using known

literature procedures.?

General Procedure for the organocatalytic one-pot Michael/Michael/1,2-

additon reactions:

In a 10 mL round bottom flask equipped with a magnetic stirring bar, the nitroalkene 2 (1.0
equiv., 0.5 mmol) and catalyst I or II (1 mol%) were dissolved in CH,Cl, (1.25 mL) and
stirred 5 minutes at room temperature followed by the addition of the B-keto ester 1 (1.0
equiv. 0.5 mmol). After stirring the reaction mixture at room temperature for 24 hours the
a,a-dicyano-olefins 3 (1.2 equiv., 0.6 mmol) and TBD (20 mol%; 0.1 M in CH,Cl,) were

added subsequently and stirred for another 24 hours at room temperature. The crude product

I (a) Organic Syntheses, Coll. Vol. 1, p.413 (1941); Vol. 9, p.66 (1929); (b) B. M. Trost and C. Miiller, J. Am.
Chem. Soc. 2008, 130, 2438.

2Y. Lv, X. Yan, L. Yan, Z. Wang, J. Chen, H. Deng, M. Shao, H. Zhang and W. Cao, Tetrahedron, 2013, 69,
4205.

3 J. P. Malerich, K. Hagihara and V. H. Rawal, J. Am. Chem. Soc., 2008, 130, 14416.
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was directly purified by flash column chromatographies (first n-hexane/EtOAc = 9:1, then n-
hexane/EtOAc = 4:1) to afford the polysubstituted cyclohexanes 4a-4p.

Analytic data:

HO Me

Ne, > WCOLEt
NC
Ph - Ph

NO,

4a
Compound 4a was synthesized by catalyst I and isolated as a white solid (156 mg, 72%); Mp
= 208-210 °C; [a]4P = +20.4 (¢ = 0.5, CHCl3); >30:1 dr; 99% ee (major diastereomer);
HPLC (major diastereomer): tR 6.35 min (major) 8.97 min (minor), 230 nm, n-
heptane/EtOH, 9:1, 1.00 mL/min, Chiralpak AS column; IR (Capillary): 3814, 3417, 2983,
2451, 2275, 2176, 2057, 1976, 1890, 1705, 1563, 1458, 1343, 1211, 1109, 1060, 1016, 898,
847, 754, 696 cm’'; 'TH NMR(600 MHz, CDCl;, major diastereomer): 6 = 7.54 (br s, 2H,
ArH), 7.43-7.42 (m, 3H, ArH), 7.36-7.31 (m, 3H, ArH), 7.25 (br s, 2H, ArH), 542 (t, J =
11.7 Hz, 1H, CH), 4.62 (s, 1H, OH), 4.46 (d, J=11.7 Hz, 1H, CH), 3.96 (t, J = 12.0 Hz, 1H,
CH), 3.91-3.87 (m, 2H, CH,), 3.31 (d, J = 12.6 Hz, 1H, CH), 1.72 (s, 3H, CH3), 0.78 (t, J =
7.2 Hz, 3H, CH3); 3C NMR (151 MHz, CDCl;, major diastereomer): 6 = 171.9, 133.6, 130.8,
130.3 (2C), 129.4 (4C), 129.2 (4C), 112.7, 111.3, 89.1, 73.7, 62.2, 52.3, 51.2, 47.3, 46.4,
25.7, 13.4 ppm; MS (ESI, pos): m/z (%) 456.1 (100) [M+Na]*; Anal. Calcd for C,4H»3N30s:
C, 66.50; H, 5.35; N, 9.69. Found: C, 66.26; H, 5.34; N 9.75.

Compound ent-4a was synthesized by catalyst Il and isolated as a white solid (151 mg, 70%);
>30:1 dr; 96% ee (major diastereomer); HPLC (major diastereomer): tR 6.34 min (minor)

9.13 min (major), n-heptane/EtOH, 9:1, 1.00 mL/min, Chiralpak AS column.



NO,
4b

Compound 4b synthesized by catalyst I and isolated as a white solid (172 mg, 76%); Mp =
170-171°C; [a]4° = +20.4 (¢ = 0.5, CHCls); >30:1 dr; 99% ee (major diastereomer); HPLC
(major diastereomer): tR 8.79 min (major), 11.44 min (minor), n-heptane/ethanol, 9:1, 0.70
mL/min, Chiralpak-AS column; IR (Capillary): 3826, 3427, 2984, 2646, 2480, 2179, 2034,
1985, 1899, 1704, 1606, 1565, 1513, 1459, 1343, 1231, 1108, 1016, 897, 841, 758, 695 cm™!;
'H NMR (400 MHz, CDCls, major diastereomer): 6 = 7.56-7.52 (m, 2H, ArH), 7.34-7.24 (m,
5H, ArH), 7.14-7.09 (m, 2H, ArH), 5.36 (t, J=11.6 Hz, 1H, CH), 4.69 (s, 1H, OH), 4.47 (d, J
=12.0 Hz, 1H, CH), 4.03-3.83 (m, 3H, CH, CH,), 3.29 (d, J=12.4 Hz, 1H, CH), 1.71 (s, 3H,
CHay), 0.77 (t, J = 7.2 Hz, 3H, CH3;); *C NMR (101 MHz, CDCl;, major diastereomer): 8 =
171.7, 163.7 (J = 25.1 Hz), 133.5, 129.2, 126.7, 126.6, 116.7, 116.5, 112.6, 111.2, 89.2, 73.7,
62.3, 52.3, 51.2, 46.7, 46.3, 25.7, 13.3 ppm; MS (ESI, pos): m/z 474.1 [M+Na]"; Anal.
Calcd for Co4H»FN3Os5: C 63.85; H 4.91; N 9.31; found: C 63.96; H 4.82; N 9.35.

Compound ent-4b synthesized by catalyst II and isolated as a white solid (174 mg, 77%); Mp
>30:1 dr; 97% ee (major diastereomer); HPLC (major diastereomer): tR 8.93 min (minor),

11.61 min (major), n-heptane/ethanol, 9:1, 0.70 mL/min, Chiralpak-AS column.

Compound 4¢ was synthesized by catalyst I and isolated as a white solid (167 mg, 72%); Mp
= 179-181 °C; [a]4P = +28.0 (¢ = 0.5, CHCl;); >30:1 dr; 99% ece (major diastereomer);

HPLC (major diastereomer): tR 13.77 min (major), 16.75 min (minor), n-heptane/ethanol,
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97:3, 1.00 mL/min, Chiralcel-OD column. IR (Capillary): 3827, 3440, 2987, 2644, 2443,
2213, 2066, 1979, 1904, 1710, 1564, 1492, 1457, 1371, 1215, 1100, 1016, 897, 837, 763, 694
cm!'; 'TH NMR(600 MHz, MeOH-d,, major diastereomer): 8 = 7.61-7.60 (m, 2H, ArH), 7.46-
7.44 (m, 2H, ArH), 7.32-7.27 (m, 5H, ArH), 5.56 (t, J=11.4 Hz, 1H, CH), 4.40 (d,J=11.4
Hz, 1H, CH), 4.09 (t, dd, J = 12.6, 11.4 Hz, 1H, CH), 3.90 (q, J = 7.1 Hz, 2H, CH,), 3.34 (d,
J=12.6 Hz, 1H, OH), 3.30 (t, /= 1.7 Hz, 1H, CH), 1.74 (s, 3H, CH3), 0.9 (t, /= 6.9 Hz, 3H,
CH3); 3C NMR (151 MHz, MeOH-d,, major diastercomer): & = 168.4, 135.8, 135.3, 130.7,
128.9, 128.8, 128.6, 128.5, 128.3, 112.9, 112.3, 89.5, 73.3, 60.9, 53.5, 52.4, 46.9, 45.4, 23.6,
12.7 ppm; MS (ESI, pos): m/z 490.11560 [M+Na]*; Anal. Calcd for C,4H,,CIN;O5: C 61.61;
H 4.74; N 8.98; found: C 61.60; H 4.90; N 8.78.

M
NC/HO? e

WCO,Et

Cl

Compound 4d was synthesized by catalyst I and isolated as a white solid (172 mg, 74%); Mp
= 203-204 °C; [a]4”? = +25.0 (¢ = 0.5, CHCl;); >30:1 dr; 99% ee (major diastereomer);
HPLC (major diastereomer): tR 11.95 min (major), 16.99 min (minor), n-heptane/ethanol,
9:1, 0.50 mL/min, Chiralpak-AS column; IR (Capillary): 3421, 3070, 3035, 2983, 2938,
2651, 2322, 2167, 2064, 1983, 1951, 1886, 1703, 1596, 1565, 1461, 1375, 1339, 1293, 1248,
1215, 1190, 1095, 1166, 1014, 967, 912, 888, 866, 846, 607, 770, 741, 695 cm!; 'H
NMR(600 MHz, CDCl;, major diastereomer): 6 = 7.54 (s, 1H, ArH), 7.46-7.33 (m, 6H, ArH),
7.25 (br s, 2H, ArH), 5.37 (t, /= 11.7 Hz, 1H, CH), 4.67 (s, 1H, OH), 4.44 (d, J = 12.0 Hz,
1H, CH), 3.98-3.87 (m, 3H, CH, CH,), 3.30 (d, /= 12.6 Hz, 1H, CH), 1.72 (s, 3H, CH3), 0.78
(t, J=7.2 Hz, 3H, CHj;); 3C NMR (151 MHz, CDCl;, major diastereomer): = 171.7, 135.3,
133.4, 132.7, 130.7, 130.6, 129.3, 127.8, 127.9, 112.4, 111.7, 89.0, 73.7, 62.3, 52.3, 50.8,
46.9, 46.3, 25.6, 13.4 ppm; MS (ESI, pos): m/z 490.20959 [M+Na]*; Anal. Calcd for
C4H»,CIN3Os: C 61.61; H 4.74; N 8.98; found: C 61.62; H 4.47; N 8.81.



CO,Et

“'Ph

Cl ent-4d

Compound ent-4d was synthesized by catalyst II and isolated as a white solid (175 mg,
75%); >30:1 dr; 98% ee (major diastereomer); HPLC (major diastereomer): tR 11.98 min
(minor), 17.60 min (major), n-heptane/ethanol, 9:1, 0.50 mL/min, Chiralpak-AS column.

Compound 4e was synthesized by catalyst I and isolated as a white solid (164 mg, 70%); Mp
= 187-188°C; [a]o4® = +35.2 (¢ = 0.5, CHCl;); >30:1 dr; 99% ee (major diastereomer);
HPLC (major diastereomer): tR 14.26 min (major), 17.72 min (minor), n-heptane/i-PrOH,
95:5, 0.70 mL/min, Chiralcel-OD column; IR (Capillary): 3435, 3071, 3035, 2986, 2649,
2292, 2190, 2067, 1980, 1890, 1828, 1711, 1561, 1469, 1372, 1340, 1280, 1219, 1197, 1114,
1022, 956, 914, 865, 840, 805 755 698 cm’'; 'H NMR (600 MHz, CDCl;, major
diastereomer): & = 7.80-7.78 (m, 1H, ArH), 7.50-7.40 (m, 1H, ArH), 7.39-7.25 (m, 7H, ArH),
5.52 (d, J=11.4 Hz, 1H, CH), 5.36 (t, J = 11.7 Hz, 1H, CH), 4.68 (s, 1H, OH), 4.04 (t, J =
11.7 Hz, 1H, CH), 3.92-3.85 (m, 2H, CH,), 3.32 (d, /= 12.6 Hz, 1H, CH), 1.73 (s, 3H, CH3),
0.79 (t, J = 7.2 Hz, 3H, CH3); 3C NMR (151 MHz, CDCl;, major diastereomer): & = 171.4,
136.1, 133.5, 131.2, 130.9, 129.2, 128.7, 128.0, 127.7, 112.7, 110.7, 89.1, 73.8, 62.2, 52.4,
50.2, 46.5, 41.6, 25.4, 13.3 ppm; MS (ESI, pos): m/z 468.1309 [M+H]*; HRMS Calcd for
[C4H2,CIN;Os+H]*: 468.1321 found: 468.1298.




Compound ent-4e was synthesized by catalyst II and isolated as a white solid (180 mg,
77%); >30:1 dr; 98% ee (major diastereomer); HPLC (major diastereomer): tR 14.79 min
(minor), 17.82 min (major), n-heptane/i-PrOH, 95:5, 0.70 mL/min, Chiralcel-OD column.

NC/HO’/_ Me

WCO,Et

NO,
af

Me

Compound 4f was synthesized by catalyst I and isolated as a white solid (189 mg, 84%); Mp
= 200-201 °C; [a]o4P = +26.4 (¢ = 0.5, CHCI3); >30:1 dr; 99% ee (major diastereomer);
HPLC (major diastereomer): tR 15.50 min (minor), 20.23 min (major), n-heptane/i-PrOH,
95:5, 0.7 mL/min, Chiralpak-AD column; IR (Capillary): 3436, 3034, 2987, 2287, 2183,
2067, 1987, 1911, 1804, 1707, 1614, 1564, 1515, 1457, 1374, 1340, 1192, 1115, 1062, 1018,
967, 896, 832, 775, 696 cm™'; 'TH NMR(600 MHz, CDCl;, major diastereomer): & = 7.43 (d, J
=7.2 Hz, 2H, ArH), 7.34-7.22 (m, 7H, ArH), 5.41 (t,J=11.7 Hz, 1H, CH), 4.66 (s, 1H, OH),
444 (d, J=11.4 Hz, 1H, CH), 3.98 (t, J = 11.7 Hz, 1H, CH), 3.91-3.86 (m, 2H, CH,), 3.31
(d, /J=12.0 Hz, 1H, CH), 2.34 (s, 3H, CH3), 1.72 (s, 3H, CH3), 0.78 (t, J = 7.2 Hz, 3H, CH;);
13C NMR (151 MHz, CDCl;, major diastereomer): & = 171.8, 140.3, 133.7, 130.1, 130.0,
129.2, 129.1, 128.7, 127.7, 112.7, 111.4, 89.2, 73.6, 62.2, 52.3, 51.3, 47.0, 46.3, 25.6, 21.1,
13.3 ppm; MS (ESI, pos): m/z 470.1 [M+Na]*; Anal. Calcd for C,5H,sN;05: C 67.10; H
5.63; N 9.39; found: C 66.84; H 5.63; N 9.46.

CO,Et

“Ph

Me™ i: NO,

ent-4f
Compound ent-4f was synthesized by catalyst II and isolated as a white solid (193 mg,
86%); >30:1 dr; 96% ee (major diastereomer); HPLC (major diastereomer): tR 15.15 min
(major), 19.66 min (minor), n-heptane/i-PrOH, 95:5, 0.7 mL/min, Chiralpak-AD column.



MeO

49

Compound 4g was synthesized by catalyst I and isolated as a white solid (185 mg, 80%); Mp
= 218-220 °C; [a]4P = +24.6 (¢ = 0.5, CHCl;); >30:1 dr; 99% ee (major diastereomer);
HPLC (major diastereomer): tR 11.76 min (minor), 14.63 min (major), n-heptane/i-PrOH,
9:1, 0.70 mL/min, Chiralpak-AD column; IR (Capillary): 3869, 3444, 3060, 2982, 2841,
2647, 2287, 2225, 2190, 2074, 1994, 1983, 1816, 1704, 1612, 1563, 1512, 1459, 1376, 1347,
1254, 1188, 1116, 1064, 1021, 962, 924, 894, 836, 763, 701, 676; 'H NMR(600 MHz,
CDCls, major diastereomer): 6 = 7.47 (d, J = 7.8 Hz, 2H, ArH), 7.34-7.25 (m, 5H, ArH), 6.93
(d, J=9.0 Hz, 2H, ArH), 5.38 (t, /= 11.7 Hz, 1H, CH), 4.66 (s, 1H, OH), 4.43 (d, J = 12.0
Hz, 1H, CH), 3.98 (t, /= 11.7 Hz, 1H, CH), 3.90-3.86 (m, 2H, CH,), 3.79 (s, 3H, CH3), 3.30
(d, J = 12.0 Hz, 1H, CH), 1.71 (s, 3H, CHz), 0.78 (t, J = 7.2 Hz, 3H, CHj3); 3C NMR (151
MHz, CDCl;, major diastereomer): 6 = 171.7, 160.8, 133.7, 130.2, 129.2, 129.1, 122.5, 114.7
112.8, 111.5, 89.3, 73.6, 62.1, 55.2, 52.3, 51.5, 46.7, 46.3, 25.6, 13.3 ppm; MS (EI): m/z
463.4 [M+1]"; HRMS Calcd for [C,5sHpsN306+H]™: 464.1816 found: 464.1802.

Compound 4h was synthesized by catalyst I and isolated as a white solid (175 mg, 80%); Mp
= 188-189 °C; [a],4? = +28.4 (¢ = 0.5, CHCI3); >30:1 dr; 99% ee (major diastereomer);
HPLC (major diastereomer): tR 12.68 min (major), 14.41 min (minor), n-heptane/ethanol,
9:1, 0.50 mL/min, Chiralcel-OD column; IR (Capillary): 3863, 3422, 3075, 3037, 2983,
2656, 2289, 2190, 2112, 1980, 1910, 1705, 1563, 1497, 1458, 1373, 1340, 1218, 1192, 1149,
1111, 1015, 970, 892, 849, 754, 703 cm-'; '"H NMR (600 MHz, CDCl;, major diastereomer):
0=7.39(d,J=4.8 Hz, 1H, ArH), 7.34-7.30 (m, 4H, ArH), 7.25-7.21 (m, 2H, ArH), 7.05 (t,J
= 4.2 Hz, 1H, ArH), 5.27 (t, J = 11.7 Hz, 1H, CH), 4.80 (d, J = 11.4 Hz, 1H, CH), 4.65 (s,
1H, OH), 3.97 (d, J = 11.7 Hz, 1H, CH), 3.94-3.83 (m, 2H, CH,), 3.31 (d, J = 12.0 Hz, 1H,
CH), 1.72 (s, 3H, CH3), 0.77 (t, J = 7.2 Hz, 3H, CHj3); *C NMR (151 MHz, CDCl;, major



diastercomer): 6 = 171.7, 133.5, 132.3, 129.3, 129.2, 128.0, 127.9, 127.8 127.7, 127.4, 112.7,
111.3, 90.8, 73.7, 62.2, 52.2, 51.7, 46.4, 43.5, 25.7, 13.3 ppm; MS (ESI, pos): m/z 440.1
[M+1]*"; Anal. Calcd for C,oH,1N305S: C 60.12; H 4.82; N 9.56, found: C 59.97; H 4.88; N
9.39.

ent-4h

Compound ent-4h was synthesized by catalyst Il and isolated as a white solid (178 mg,
81%); >30:1 dr; 99% ee (major diastereomer); HPLC (major diastereomer): tR 12.65 min

(minor), 14.31 min (major), n-heptane/ethanol, 9:1, 0.50 mL/min, Chiralcel-OD column;

NO,
4i

Compound 4i was synthesized by catalyst I and isolated as a white solid (167 mg, 74%); Mp
= 197-199 °C; [a]4? = + 20.2 (¢ = 0.5, CHCl3); >30:1 dr; 99% ee; HPLC (major
diastereomer): tR 5.73 min (major), 6.47 min (minor), n-heptane/ethanol, 97:3, 0.70 mL/min,
Chiralpak-IC column; IR (Capillary): 3408, 2985, 2278, 2095, 1891, 1703, 1607, 1564, 1511
1457, 1358, 1217, 1109, 1014, 900, 825, 735, 699 cm™'; 'H NMR(600 MHz, CDCl3, major
diastereomer): & = 7.54 (br s, 2H, ArH), 7.47-7.39 (m, 3H, ArH), 7.25 (br s, 2H, ArH), 7.05
(s, 2H, ArH), 5.37 (t,J=11.4 Hz, 1H, CH), 4.62 (s, 1H, OH), 4.47 (d, /= 12.0 Hz, 1H, CH),
4.01 (t,J=12.0 Hz, 1H, CH), 3.93 (dd, /= 13.2, 7.2 Hz, 2H, CH,), 3.29 (d, /= 12.6 Hz, 1H,
CH), 1.72 (s, 3H, CH3), 0.86 (t, J = 7.2 Hz, 3H, CH3); *C NMR (151 MHz, CDCls;, major
diastereomer): 6 = 171.5, 163.7, 162.0, 130.6, 130.4, 129.5, 129.4, 128.9, 116.4, 116.2, 112.6,
111.2, 89.2, 73.71, 62.3, 52.4, 51.2, 47.2, 45.5, 25.6, 13.5 ppm; MS (ESI, pos): m/z 474.1
[M+Na]*; Anal. Calcd for C,4H»,FN3Os: C 63.85; H 4.91; N 9.31, found: C 63.74; H4.99; N
9.18.



Compound ent-4i was synthesized by catalyst II and isolated as a white solid (169 mg,
75%); >30:1 dr; 98% ee; HPLC (major diastereomer): tR 5.70 min (minor), 6.36 min
(major), n-heptane/ethanol, 97:3, 0.70 mL/min, Chiralpak-IC column.

Compound 4j was synthesized by catalyst I and isolated as a white solid (170 mg, 73%);
Mp = 173-175 °C; [a],4° = +11.5 (¢ = 0.5, CHCl;); >30:1 dr, 99% ee; HPLC (major
diastereomer): tR 6.33 min (major), 9.54 min (minor), n-heptane/ethanol, 9:1, 1.00 mL/min,
Chiralpak-AS column; IR (Capillary): 3812, 3452, 2983, 2648, 2456, 2228, 2180, 2059,
1987, 1915, 1710, 1561, 1492, 1457, 1371, 1295, 1206, 1091, 1015, 953, 893, 824, 731, 697
cm’l; 'TH NMR(400 MHz, CDCls, major diastereomer): 8 = 7.52 (br s, 2H, ArH), 7.42-7.41
(m, 3H, ArH), 7.33-7.32 (m, 2H, ArH), 7.24-7.21 (m, 2H, ArH), 5.35 (t, J = 11.8 Hz, 1H,
CH), 4.57 (s, 1H, OH), 4.44 (d, J=12.0 Hz, 1H, CH), 4.01-3.91 (m, 3H, CH, CH,), 3.27 (d, J
= 12.4 Hz, 1H, CH), 1.71 (s, 3H, CH3), 0.86 (t, J = 6.9Hz, 3H, CHj3); '3C NMR (101 MHz,
CDCl;, major diastereomer): & = 171.5, 135.2, 132.2, 130.5, 130.4, 129.5, 129.4, 128.9,
112.6, 111.2, 89.0, 73.7, 62.4, 52.2, 51.2, 47.2, 45.7, 25.6, 13.5 ppm; MS (ESI, pos): m/z
490.1 [M+Na]*; Anal. Caled for Cp4H»,CIN;Os: C 61.61; H 4.74; N 8.98, found: C 61.44; H
4.89; N 8.84.

NO,
4k

Me

Compound 4k was synthesized by catalyst I and isolated as a white solid (152 mg, 68%); Mp
= 160-162 °C; [a]4® = +13.8 (¢ = 0.5, CHCl;); >30:1 dr; 99% ee; HPLC (major

9



diastereomer): tR 8.48 min (major), 11.66 min (minor), n-heptane/ethanol, 9:1, 0.70 mL/min,
Chiralpak-AS column; IR (Capillary): 3465, 2981, 2929, 2646, 2286, 2066, 1988, 1902,
1701, 1558, 1516, 1458, 1372, 1220, 1014, 1058, 1019, 899, 849, 810, 734, 699 cm’'; 'H
NMR(400 MHz, CDCl;, major diastereomer): 6 = 7.64-7.47 (m, 2H, ArH), 7.51-7.37 (m,
3H), 7.13 (br s, 4H, ArH), 5.38 (t, /= 11.7 Hz, 1H, CH), 4.62 (s, 1H, OH), 4.44 (d, J=12.0
Hz, 1H, CH), 4.03-3.81 (m, 3H, CH, CHy,), 3.28 (d, /= 12.4 Hz, 1H, CH), 2.30 (s, 3H, CHj),
1.70 (s, 3H, CHs), 0.80 (t, J = 7.2 Hz, 3H, CH3); 3C NMR (101 MHz, CDCl;, major
diastereomer): 6 = 171.9, 139.1, 130.8, 130.5, 130.3, 129.8, 129.3, 112.7, 111.3, 89.2, 73.7,
62.2,52.4,51.2,47.3,46.0,25.7,21.1, 13.4 ppm; MS (ESI, pos): m/z 470.2 [M+Na]*; HRMS
Calcd for [CysH,5N305+Na]*: 470.1686, found: 470.1690.

ent-4k

Compound ent-4k was synthesized by catalyst II and isolated as a white solid (161 mg,
72%); >30:1 dr; 99% ee; HPLC (major diastereomer): tR 8.56 min (minor), 11.64 min
(major), n-heptane/ethanol, 9:1, 0.70 mL/min, Chiralpak-AS column.

NG HQ, Me
NC™™

OMe
Ph

NO,
41

Compound 41 was synthesized by catalyst I and isolated as a white solid (162 mg, 70%); Mp
= 189-190 °C; [a]4® = +11.9 (¢ = 0.5, CHCly); >30:1 dr; 98% ee; HPLC (major
diastereomer): tR 7.50 min (minor), 10.76 min (major), n-heptane/i-PrOH, 9:1, 0.70 mL/min,
Chiralpak-IC column; IR (Capillary): 3744, 3449, 2972, 2843, 2642, 2274, 2179, 2044, 1988,
1889, 1718, 1599, 1561, 1457, 1373, 1262, 1197, 1106, 1037, 950, 857, 803, 739, 700 cm™!;
'H NMR(400 MHz, CDC]l;, major diastercomer): 6 = 7.54 (d, J = 3.2 Hz, 2H, ArH), 7.42-
7.40 (m, 3H, ArH), 7.28-7.24 (m, 1H, ArH), 6.83 (dd, J = 8.0, 2.4 Hz, 2H, ArH), 6.75 (br s,
1H, ArH), 5.40 (t, /= 11.8 Hz, 1H, CH), 4.63 (s, 1H, OH), 4.44 (d, J = 12.0 Hz, 1H, CH),
3.97-3.89 (m, 3H, CH, CH,), 3.77 (s, 3H, CHs3), 3.29 (d, J = 12.4 Hz, 1H, CH), 1.70 (s, 3H,
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CHa), 0.82 (t, J = 7.2 Hz, 3H, CH3;); *C NMR (101 MHz, CDCl;, major diastereomer): 6 =
171.7, 160.0, 135.1, 130.7, 130.3, 130.2, 129.3, 128.9, 114.2, 112.7, 111.3, 89.0, 73.7, 62.2,
55.3,52.3,51.1,47.3,46.3, 25.6, 13.4 ppm; MS (ESI, pos): m/z 486.2 [M+Na]*; Anal. Calcd
for C,5Hy5N304: C 64.79; H 5.44; N 9.07, found: C 64.56; H 5.69; N 8.92.

NO,
4m

Compound 4m was synthesized by catalyst I and isolated as a white solid (159 mg, 75%);
Mp = 189-190 °C; [a]4P = +26.2 (¢ = 0.5, CHCl3); >30:1 dr; 99% ee; HPLC (major
diastereomer): tR 9.05 min (major), 13.22 min (minor), n-heptane/i-PrOH, 7:3, 0.50 mL/min,
Chiralpak-AS column; IR (Capillary): 3881, 3745, 3433, 2983, 2647, 2424, 2272, 2165,
2079, 1989, 1946, 1888, 1708, 1565, 1458, 1365, 1214, 1112, 1016, 927, 881, 810, 739, 698
cm!l; 'TH NMR(400 MHz, CDCl;, major diastereomer): & = 7.53-7.52 (m, 2H, ArH), 7.45 (d,
J=1.62 Hz, 1H, ArH), 7.42-7.41 (m, 3H, ArH), 6.62 (dd, /= 3.2, 2.0 Hz, 1H, ArH), 6.20 (d,
J=2.8 Hz, 1H, ArH), 5.50 (t, J=11.6 Hz, 1H, CH), 4.62 (s, 1H, OH), 4.41 (d,J=12.4 Hz,
1H, CH), 4.12 (t, J = 12.0 Hz, 1H, CH), 4.05-4.02 (m, 2H, CH,), 3.43 (d, J = 12.0 Hz, 1H,
CH), 1.71 (s, 3H, CH3), 1.03 (t, J = 7.2 Hz, 3H, CH3); '*C NMR (101 MHz, CDC]l;, major
diastereomer): 6 = 171.8, 146.8, 143.9, 130.6, 130.3, 129.4, 129.3, 128.9, 112.3, 111.3, 110.4,
110.2, 87.0, 73.5, 62.4, 51.1, 50.5, 46.9, 40.1, 25.5, 13.6 ppm; MS (CI, Methane): m/z 423.6
[M]*; Anal. Calcd for C,,H,1N3Og: C 62.41; H 5.00; N 9.92, found: C 62.49; H 4.93; N 9.85.

NC/HOC, Me

NC

Ph

NO,
4n

Compound 4n was synthesized by catalyst I and isolated as a white solid (149 mg, 68%); Mp
= 208-210 °C; [a]4” = +15.0 (¢ = 0.5, CHCI3); >30:1 dr, 99% ee (major diastereomer);
HPLC (major diastereomer): tR 12.80 min (major), 16.13 min (minor), n-heptane/ethanol,
9:1, 0.50 mL/min, Chiralcel-OD column; IR (Capillary): 3832, 3434, 2983, 2412, 2181,
2071, 1975, 1889, 1705, 1565, 1456, 1341, 1201, 1111, 1015, 855, 697 cm™'; '"H NMR(400
MHz, CDCl;, major diastereomer): 6 = 7.52 (br s, 2H, ArH), 7.43-7.41 (m, 3H, ArH), 7.29 (d,
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J=4.8 Hz, 1H, ArH), 6.96-6.91 (m, 2H, ArH), 5.33 (t, /= 11.6 Hz, 1H, CH), 4.58 (s, 1H,
OH), 4.43 (d, J=12.0 Hz, 1H, CH), 4.35 (t, J = 11.7 Hz, 1H, CH), 4.06-3.96 (m, 2H, CH,),
3.28 (d, J = 12.4 Hz, 1H, CH), 1.71 (s, 3H, CH3), 0.94 (t, J = 7.2 Hz, 3H, CH,); 3C NMR
(101 MHz, CDCl;, major diastereomer): 6 = 171.5, 136.1, 130.5, 130.4, 129.4, 127.9, 127.1,
126.5, 112.5, 111.3, 90.2, 73.7, 62.5, 53.7, 51.1, 47.4, 41.7, 25.6, 13.5 ppm; MS (EI): m/z
440.4 [M+1]"; HRMS (ESI): calcd for [C,,H,1N3OsS+Na]*: 462.1094, found: 462.1098.

HO M
nc He Me

NC

Ph ;
NO,
40
Compound 40 was synthesized by catalyst I and isolated as a white solid (152 mg, 69%); Mp
= 68 °C; [a]o4? = +49.4 (¢ = 0.5, CHCl3); >30:1 dr; 99% ee (major diastereomer); HPLC
(major diastereomer): tR 6.17 min (major) 8.11 min (minor), n-heptane/i-PrOH, 8:2, 0.7
mL/min, Chiralpak AS column; IR (Capillary): 3949, 3784, 3466, 2930, 2857, 2658, 2529,
2321, 2074, 1999, 1929, 1714, 1560, 1453, 1370, 1184, 1107, 1018, 962, 862, 794, 739, 698
cml; '"H NMR(600 MHz, CDCl;, major diastereomer): 6 = 7.48 (br s, 2H, ArH), 7.43-7.41
(m, 3H, ArH), 5.15 (t, J=11.7 Hz, 1H, CH), 4.46 (s, 1H, OH), 4.39-4.31 (m, 2H, CH,), 4.30
(d, 1H, J=12.0 Hz, CH), 2.99 (d, J = 12.6 Hz, 1H, CH), 2.87 (t, J = 12.0 Hz, 1H, CH), 1.82-
1.76 (m, 2H, CH,), 1.78-1.64 (m, 3H, CH,, CH), 1.63 (s, 3H, CH3) 1.39 (t, J = 7.2 Hz, 3H),
1.25-1.06 (m, 6H, CH,); 3C NMR (151 MHz, CDCl;, major diastereomer): 6 = 173.2, 131.0,
130.2, 129.2, 112.5, 111.4, 85.9, 73.3, 62.6, 50.8, 48.6, 47.0, 43.5, 40.1, 28.6, 28.5, 27.0,
269, 26.1, 25.6, 14.1 ppm; MS (EI): m/z 439.2 [M]"; HRMS (ESI): calcd for
[C4H9N3Os+Na]*™: 462.1999, found: 462.1998.

4p

Compound 4p was synthesized by catalyst I and isolated as a white solid (144 mg, 69%); Mp
= 213-215 °C; [a]4P = +24.1 (¢ = 0.5, CHCl3); >30:1 dr; 99% ee (major diastereomer);
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HPLC (major diastereomer): tR 14.21 min (minor), 16.50 min (major), n-heptane/i-PrOH,
95:5, 1.00 mL/min, Chiralpak-AD column; IR (Capillary): 3431, 2958, 2587, 2202, 2079,
1972, 1895, 1714, 1564, 1498, 1449, 1352, 1217, 1113, 995, 905, 845, 738, 696 cm’'; 'H
NMR(600 MHz, CDCl;, major diastereomer): & = 7.56 (d, J = 2.4 Hz, 2H, ArH), 7.44-7.33
(m, 3H, ArH), 7.36-7.31 (m, 3H, ArH), 7.26 (br s, 2H, ArH), 5.44 (t, J = 11.4 Hz, 1H, CH),
4.56 (s, 1H, OH), 4.48 (d, J=12.0 Hz, 1H, CH), 4.01 (t, /= 12.0 Hz, 1H, CH), 3.40 (s, 3H,
CHas), 3.35 (d, /= 12.0 Hz, 1H, CH), 1.72 (s, 3H, CH3); *C NMR (151 MHz, CDCl;, major
diastereomer): 6 = 172.0, 133.6, 130.7, 130.3, 129.4, 129.3, 129.2, 112.6, 111.3, 89.0, 73.7,
52.7, 52.6, 51.2, 47.2, 46.2, 25.7 ppm; MS (ESI, pos): m/z 420.2 [M+H]*; Anal. Calcd for
Cy3H,1N305: C 65.86; H 5.05; N 10.02, found: C 65.62; H 5.20; N 9.82.

HO Me

NC

- A .COMe
NC
Ph ; Ph

NO,
4q

Compound 4q was synthesized by catalyst I and isolated as a white solid (144 mg, 71%); Mp
= 190-192 °C; [a]4P = +73.2 (¢ = 0.5, CHCl3); >30:1 dr; 99% ee (major diastereomer);
HPLC (major diastereomer): tR 25.42 min (major), 29.55 min (minor), n-heptane/ethanol,
97:3, 1.00 mL/min, Chiralpak-AS column; IR (Capillary): 3885, 3418, 2982, 4648, 2324,
2215, 2163, 2085, 2024, 1971, 1887, 1707, 1559, 1496, 1456, 1366, 1216, 1171, 1116, 1064,
948, 905, 830, 755, 697 cm’!'; 'TH NMR(400 MHz, CDCl;, major diastereomer): & = 7.55 (d, J
= 3.6 Hz, 2H, ArH), 7.43-7.41 (m, 4H, ArH), 7.35-7.24 (m, 4H, ArH), 5.49 (t, /= 11.8 Hz,
1H, CH), 4.92 (s, 1H, OH), 4.46 (d, /= 12.0 Hz, 1H, CH), 3.90 (t, /= 12.0 Hz, 1H, CH), 3.52
(d, J=12.4 Hz, 1H, CH), 1.73 (s, 3H, CH3), 1.66 (s, 3H, CH;); 3C NMR (101 MHz, CDCls,
major diastereomer): 6 = 211.5, 133.6, 130.7, 130.3, 129.7, 129.4, 129.3, 128.9, 127.9, 112.8,
111.2, 88.9, 74.2, 56.0, 51.4, 47.0, 46.7, 34.1, 25.4 ppm; MS (EI): m/z 403.4 [M]*; HRMS
(ESI): calcd. for [Co3H;N3O4+Na]™: 426.1424, found: 426.1420.

HO Me
N ~
G ' \\\\COZEt
MeOZC
Ph Y Ph
NO,
6
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Compound 6 was synthesized by catalyst I and isolated as a white solid (156 mg, 67%); Mp
= 100-102 °C; [a]x4P = +18.0 (¢ = 0.4, CHCl3); 1.6:1 dr; 99% ee (both diastereomers);
HPLC: tR 22.49 min (minor), 25.15 min (major) (major diastereomer), HPLC: tR 12.02 min
(minor), 15.63 min (major) (minor diastereomer), n-heptane/i-PrOH, 9:1, 0.70 mL/min,
Chiralpak-IC column; IR (Capillary): 3835, 3461, 2982, 2653, 2324, 2179, 2101, 2012, 1973,
1893, 1728, 1603, 1556, 1494, 1453, 1373, 1241, 1185, 1115, 1020, 951, 906, 832, 762, 700,
659 cm!; 'H NMR(600 MHz, CDCl;, major diastereomer): & = 7.45-7.25 (m, 10H, ArH),
594 (t,J=11.7 Hz, 1H, CH), 4.71 (s, 1H, OH), 4.39 (d, /= 12.0 Hz, 1H, CH), 3.96-3.80 (m,
3H, CH, CH,), 3.73 (s, 3H, CH3), 3.73 (t, /= 12.6 Hz, 1H, CH), 1.43 (s, 3H, CH3), 0.76 (t, J
= 6.9 Hz, 3H, CH3); '"H NMR(600 MHz, CDCl3, minor diastereomer): 8 = 7.45-7.25 (m, 10H,
ArH), 5.44 (t,J=11.7 Hz, 1H, CH), 4.56 (d, J=12.0 Hz, 1H, CH), 4.50 (s, 1H, OH), 4.15 (t,
J=12.0 Hz, 1H, CH), 3.96-3.80 (m, 2H, CH,), 3.50 (s, 3H, CH3), 3.46 (d, J = 12.6 Hz, 1H,
CH) 1.52 (s, 3H, CH3), 0.86 (t, J= 6.9 Hz, 3H, CHj3); '*C NMR (151 MHz, CDCl3, major and
minor diastereomer): 6 = 173.2, 170.2, 167.1, 165.8, 135.2, 135.1, 132.2, 132.0, 129.5, 129.4,
129.0, 128.9, 128.8, 128.7, 128.0, 116.5, 115.4, 91.1, 89.2, 73.7, 72.3, 62.0, 61.7, 61.5, 59.9,
54.0, 53.9, 53.8, 51.6, 47.9, 46.5, 46.1, 45.8, 25.4, 25.2, 13.6, 13.4 ppm; MS (ESI, pos): m/z
489.2 [M+Na]"; Anal. Calcd for CysHysN,O7: C 64.37; H 5.62; N 6.01; found: C 64.62; H
5.44; N 5.81.

Procedure for the organocatalytic one-pot Michael/Knoevenagel

condensation/Michael/1,2-addition reaction:

In a 50 mL round bottom flask equipped with a magnetic stirring bar, the (£)-B-nitrostyrene
2a (1.0 equiv., 0.5 mmol) and catalyst I (1 mol%) were dissolved in CH,Cl, (1.25 mL) and
stirred 5 minutes at room temperature followed by the addition of the B-keto ester 1a (1.0
equiv. 8 mmol, 1.041g). After stirring the reaction mixture at room temperature for 24 hours
the benzaldehyde (1.2 equiv., 0.6 mmol), malononitrile (1.2 equiv., 0.6 mmol) and TBD (40
mol%; 0.1 M in CH,Cl,) were added subsequently and stirred for another 24 hours at room
temperature. The crude product was directly purified by flash column chromatography (first
n-hexane/EtOAc = 9:1, then n-hexane/EtOAc = 4:1) to afford the cyclohexane 4a (69%
yield).
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Procedure for the gram-scale one-pot Michael/Michael/1,2-addition
reaction:

In a 100 mL round bottom flask equipped with a magnetic stirring bar, the (E)-B-nitrostyrene
2a (1.0 equiv., 8 mmol, 1.19 g) and catalyst I (1 mol%) were dissolved in CH,ClI, (10.0 mL)
and stirred 5 minutes at room temperature followed by the addition of the B-keto ester 1a (1.0
equiv. 8 mmol, 1.04g). After stirring the reaction mixture at room temperature for 24 hours
the a,a-dicyano-olefins 3a (1.2 equiv., 9.6 mmol, 1.48 g) and TBD (20 mol%; 0.1 M in
CH,Cl,) were added subsequently and stirred for another 24 hours at room temperature. The
crude product was directly purified by flash column chromatography (first n-hexane/EtOAc =
9:1, then n-hexane/EtOAc = 4:1) to afford the cyclohexane 4a (2.32 g, 67% yield).
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Table: Screening of catalysts.”

CN
Ph” X
CN NC:,
7 VI (x mol%) > NC
. . _NO, VIl (xmol%) = DBU (y mol%)
Me)&COZEt Ph/;/ CH,Cl, 1t CH,Cl, 1t Ph
a

CF3

CFs
S Ph
FaC NXNJ\{MG
H H [
Vil O viil
entry catalyst DBU (y Time (h) Yield (%)? ee (%)°
(x mol%) mol%)

1 1) 100 15+4 70 99
2 11(2) 100 15+4 71 2967
3 111 (2) 100 15+4 69 95
4 IV (2) 100 24+4 67 874
5 V(2 100 60+4 59 89
6 VI (2) 100 3614 61 854
7 VIL(2) 100 604 58 254
8 VIII (2) 100 18+4 69 96
9 12) 10 15+24 54 99
10 1(1) 10 24+24 53 99

< Reaction conditions: 0.2 mmol of 1a, 0.2 mmol of 2a, X mmol of I-VIII, 0.24 mmol of 3a and y mol% of base. ? Yield of isolated 4a after
column chromatography ¢ Enantiomeric excess of the major diastereomer (>30:1 dr) determined by HPLC analysis on achiral stationary
phase. “ The negative sign indicates the ee value of opposite enantiomer.
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HPLC Chromatograms:

Sample Hame:
Data file
Sanple Infa:

HEWLETT
ol pacxaRD

1250w4, 61

Cperator ytik Labar AHEN
Infektion Time: 11:00:54
Injektion Date: 09092013

InsTrument Cord,
Tamparatire in's
PFressure §
Flow in

RE Step

il

200

s

1509

125

L

73

| 5 Rac-4a

| # | Ber. Tima| Width |

coooo

Helght | Area 1

Area B
{mAL) (mAU*a)

Sanple Hane:
Data fils
Sanple Info:

Inatrumen

Tenperature
Pressure 1

Sample Hame: P S48
E:\EBHIEVFC\548A5.0
af ~Heptan/EtoH %:1;
£ im ICM/LM gelast

DATCELAS M
Chiralpak AS {250 % 4.61mm 10p

Aralytik Labor AKEN

13:01:01
03.09.2013

DAL ., =2t 4 F=5m, 100 (= e
il ]
2004
| 4a
1504
1004 |
] - ‘ |
5 |
] % I. N\
& llﬂ II‘ i
[ Ret. Tima | Width 1 Height 1 Arma RArea W
=Ry
I I I
I 1 3.14| 0.13)]
I 2 3.82| 0.11)
I 3 6.36| 0.32)|
Total

TR S A Tl 20 0 PR I
mals 3
A
e ||
“4 |
| ent-4a
5 | |
] | |
E 5 I|
xq - | |I
1w 7 I - | '\ B
- b / o
Lk —WJL—H-‘-.—-A‘ R
1 & & D m
[ Width | Height 1 Area 3 l
[
1 1 1
1 1 0.10] 2.86|
1 2 0.10] 19.60|
1 3 0.25| 2011
I s 0.64| 78280
1 H 0.451 1.33
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Sarple Hase: o

559
Data file: E:\ERNIEVFC\559A5.0
Saple Infe:

~Heptan/ELoH 9:1;

Sanple Hane: 557 ras neo t in DOM/IM geldat

Data file E:\ERMIE\PC\S5TRN2AS. D

Sanple Infa: Laufsittel: n-Heptan/IF B:1i
Die Probe fst im DOM/LM geldst

Dlie P

DATCELAS .M
Chiralpak A% (250 x 4.€lmm 10

DATCELAS.M

Chiralpak AS (250 x 4.&lma 10u Aralytlk Labor AHEH

Analytlk Labor REEN

10:59:52
01.10.2013
iora: AL Start At step
Pressure 1
;3-5 Flow in ml/mi;
5.7 T T, BT A TS T T
TRDT . BT A R 0T ] Lo
] 1200
2] =4 1000
108 & | ||| ]
o] 4b
i Rac-4b o
o]
| | | am]
.:- || | ll 200
=] | 1 -
k] | L | \ =
gl / -
o] — g Sy — .
T
i i 15 ) 5w T i1 ] % 5 L 5 i
] i gh "a
1 & | Eam qﬂ:}i‘ ! Azan & ! 1 Ret. Tima | Width | Haight 1 Rraa | nrea ¥
1 1 ) 1 H (=Rl A*a)
| 1 0.17| 0.43| | . | I_ : I
1 2 ERT 043l I 1 0.15] 30,871 25417
1 3 015 1043 1 2 0_44] 1311.32| 37212.43]
] & 0.41] 4a.a0] I k] 0.67| 4.24) 241.33)
I 5 0.81] 44.30] 1 & 0.61] 15_50] J42.47|
Tatal 104.00 Tozal 3B450.33 100.00
Saple Hane: e g3
Data file D | ERHTEYFCY E23RE. 0
fanple Info: Laufsittel: n-Heptan/ELOH 5:1
Die Probe Lat DCM/ LM geldat
DATCELAS M
Chiralpak AS (250 x 4.6)mm 10p
Aralytik Labor AKEN
15:30:08
10.02.2014
tiops: At Start At step
Tenperat 30.0 30,
Frassus 1.4 713
Flow in Bl 0.7 0.

TR T, A A R B0 700 POesa ]
]
14004 |
1200 |
- | ent-4b
] |
LR |
o [
| I| E
amq - =
E s & . 3
et T ) _ i
] ) 15 & 5 B w
& 1 Width ] Area ] I
A=)
[ I— 1 1 1 . 1
1 1 5.471 0.14] 258.99)|
1 2 5.34) 0.21) 210.37)
I 3 £.37) 0.33] 3E4.23|
I 4 7.50] 0.3z 171.50|
I 5 .93 0.42| 93763 |
1 £ 3.361 0.33| 386.45|
1 7 13.611 0.68 66358.58| 24.57]
1 ] 18,061 0.70] 1592.13] 2.20
Total ) : . T 7IzE0.40 10000
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Sample Has:
Data file:
Sample Infa:

PC 542 Eac
Fi\GOMZON POy 5428200, B
~Heptan/ELoH 87:

3

fat im LM/EtOH geliat.
DAICELOD. M
Chiraleoal 0D (250xd,6)mn
Opratoe: Bralytik Labor AEEH
Injektion Tim 11:=00:54
Injektion Dat 9.09.2013
Instrument Corditiens: AL Start At Step
TeEperatiuce : 30.0% 30.0%e
FressuEs 28.7 27.1
Flow in =1/ L.o0 1.00
AL B, Sigera, 18 Foai= 300, 100 [ ot PO s )
sl
8
2004
e |
8
1504 ;
| 0 Rac-4c
12 ||
100 | | |
|
753 { | |I
50 | |I | 1
=4 |
-1 \)
P I " S—
T &% & T
| & Width I Height I Area I Araa B
{=RD) [ERO*a)
| i 1 | : |
| 1 Q.12 1.77] 13.81]| .06
| 2 0.14] 3.26] 23.31| .14
| 3 2.17] Z.7E| 34.37| o. 16
| 4 0.29] 2.95] 58.88 o.28
| 5 Q.73 216.18| 10520.42| 45,23
| & 1.200 135.32] 10714.12] 50.13
Taral 2137211 100.00
Saripla Masi: S 543 HEWLETT
Data file: FohEOHZ0N PCY 543000 PACHARD
Janpla Infa: Laofmittel: n-Heptan/EtoH 97:3;
Die Prebe DSt in LMJEROH saldst.
2401 DATCELOD. M
S4u T Ch: lcal OD (250=4, 6)mn
Oparatsr: Amalytik Labar REEH
Injektion Time:
Injektion Date:
Instrisment Conditions: At Start At Stog
TeEperatUre 30.0% In.o*e
Prasaues 26.7 27.1
Flow in ml) L.o0 .00
[ AL B, S 18 R0, 100 17 o DB o )
bl =
- ﬁ‘
. |
b
. |
- |
4c
» I
. [
|
L= x |
= Joh
8 g
[ ) - E) [
I & | Bet. Tims Widih I Helght | Arma I Area @
[mAL) [mAO*a)
1 | | I - !
I 1] 0.12] 0.38] 2.57| 0.08
I 2] 0.18] [ 8-1] 11.53] 0.29
| 3] .72 BZ.84| 3552.43) 95,64
Total 366,52 100.00
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Sanple Hase:

ERHIEVPCYS55R1AS. I

Data £11 B Sample Hame: s
Sanple Laufmittel: n-Heptan/EtoH S:1; ata file B \ERNIE\PCLVEEIAS .0
Die Probe st in ICM/LM gelist Sample Infe: Laufmittel: n-Heptan/EtoH S:1;

Die Prebe Ist in DOM/LM gelast

asule:
. Saule: DATCELRS.
Ahulaningo: Shuleningo: ul-.i:-.'.p.ku:.s 1250 % 4.6 100
dpscatos: operator: Analytik Labar AKEN
Injektion Time: 08:13:45
Injektion Date: 05.10.2013
At Step Instrament Conditions: AT Start At stop
-0 30.0 30.0
16.0 155 15.a
[ 0.5 0.5
TRETH TRD T, S A e T
9 ] 3
| o i 4d
]
] || Rac-4d |
g “q
] ‘ o |
| v 43
s | I[\ e | |
wd | | § I|I 2003 z |I
= A E;’k gh S\
= - o - =
3 — 1 o & ) 5w
1 o A & E  m
() Width | Height 1 Resa 1 hrea & 1
1 o# Ret. Time |  Width | Height 1 Rrea 1 Area & 1 (=Rl (mA=a)
‘ [Et) (mATva) [I— ) .
I - — I I 1 [
1 1 0.23| 45_14] I 2 0
1 2 0.23| £4.63| I 3 o
1 3 0.2z 178582 1 4 0.
1 3 0.5%| 1500.39] ! s o
1 5 0,83 103.13| 1 & 0.
! u -nl 371 Toral 25781.35 100.00
Total 11817.39
Sarple Hasei: BC &B2
Data flle: D:\ERMIELPCYES2AS.D
Sample Infa: Laufmiviel: n-HeptanfELOH S:1;
Oie Probe fat im DOMSLM geldst
DATCELAS M
Chiralpak RS (250 x 4.6)mm 10p
Aralytik Labary REEN
12:23:37
12.02.20014
dor At Stast At Stop
Temperature in*C 30.0 30.0
Prasaura in b LE. 16.2
Flaw i ml/=mi [ [
T, 44 T )
Al o
g |
] | || ent-4d
¥ R
o g | |
F - | |
0] |
] ‘ | |
1w =
F B J B || H
] = -
o] A . J - S
I T 1 & L7
1 & 1 Widih | Height | Area | & |
=Bl A=)
1 . S S . I . | |
1 1 6.28| 0.23] 3.21] 49,56 0.57|
I 2 6 I 6.181 0.83]| Li. 6| 0.25]|
1 3 T.65] 0.20| 26.70| 241.78| E.61]
1 4 1198 0.41] 1.43] 49_62 | 0_%E|
I 5 17.800 0.94] E6.3T| 4622 82| B9.39]
I E 24.85] 1.14] 1.38] 34.38] 1.83]
Total 5171.42 1040 . 0
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PC SEQ
Fi\CONZO\PCA\SE00D.D

Sample Hame:
Data file:
fample Infa:

B 556 &
F: WGOMZONFC Y S5 ER200. 0

Laufmittel: n IR 8545
Die Frobe LOH/DCH qeldst.

Saple Hame:

HEWLETT
PACKARD

DATCELOD. M
Chiralcel 0D (250xd, 6 mm
ytik Labor REEN

skzicn Time: 14:56:47
Injektion Dat ekrion Date: 27.09.2013
uRRt Condl At Step
30.0%c
- 20.5
Flow in =l Flow in =l/n 0.70

T B, S T e 100 7 AR PR R ) DALY B, S, T8 Fead= S0, 1O [ e eOr L Lo D0
sl B, mﬂ: g
“ " ] 1
1 s .
EEE | = |
=] i ¥ |
] | I ]
| | Rac-4e 4e
] | | |I =
1% | | 154
104 ‘ II | II " " | |
=] &
1 =8 | | : EE [
- Ay 03— LA} i
el | - —
T Y = EY = Ba { ) 15 ) 7 ]
I o# Width | Area % | & | Rer. Timel Width | Haidht 1 hran | Area ®
{=&1) [ sl
1 1 [ — S
| o.321 o.38 1 1| 4_40 B.07] 0.35
1 0.31] 0.47 1 H 5.23 40.91| 1.80
1 o.81] 45,65 1 3| 871 11.34] 0.53
| 1oz 45,55 1 4| 13.26 2713.89| 57.32
100,00 Total 2274.57 100.00
Sample Hame: BC 684 i HEWLETT
Data flle: Dee \EOHZON FCY EBA0D. D Pl pacxaRD
Sample Info: L1 IF 95%:
JDCM/LH qelaat.
DATCELAD. M
Chiraleel O S0xd, 61mEn
Operater: Aralytlk Labar KRFEH
Injektion Time: DE:4E:1S
Injektion Date: 05022002
Instrument Cordit At Stare At Stop
Temperature in'C 30.0% an.o%e
Pressure in ba 18.8 12,6
Flow in =l/min: 0.70 0.70
AL B, Sag=aratl 18 Foaf= 3880 1000 (FC BB 00 [
“1 o
i Tl
e | ent-4e
125 |
100
7]
o
P
PE
T
friny
I ® 1
I 1l
I L]
I 1
I Ell
I 41
I 5]
I 1
I 71
Total 1462336 100,00
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554 rac
GEHEOA PS5 ARIAD. D
tel: eptan/IF

PEEr
TOH/DCH qeldat.

09:08
£8.10.
Ar gtep
3o.ote
18.1
070

Sanple Hame:
Data file
Sanple Info:

4]
OH/DOH gelsst.

95,

DAICELAD.M
c ak AD (250wd, 5)mm
Labor REEN
Infektion Tim 10:08:00
Injektion Dat 11.10.2013
Instrumant Co At Stare At Step
30.0°c 3o.0%c

L&
: 0.7

CADT

1 |
0.15] 574
0.40] 17.52|
0.45] 68.03|
0.64] 55.47|
0.57] 2.08]

.37

S50

.65
.20

7.221

Tl C, Sger1a 8 Fare 0, 100 |7 o Cba 1A T Ty
AL B
200 |
] | af
1004 = |
A | |
=3 |
g § | Kg
J -
% = E) e
& Width | Brea @
I 1 I
11 a. |
L.74 I 21 0. |
g.89 ] k] a. ]
42.11 | 4l 0. |
45.40 I 51 a. 1
1En 1 H a. 1
Tokal 10000
100,00

Sample Hame: PC &85 HEWLETT
Data flla: O 4 EOHZ0N PCYEESAD. D PAcCHKARD
Sample Info: Lavafr &l: n-Heptan/IP 95:5;
O Frobe fat in EvoH/DOM/LH gqeldat.
DAICELAD. M
=k lpak AD (250=4, &)mn
Ar Yyrik Labar KFEEN
01:53:08
DE.0Z.2002
At Step
Lot
a
70
TROEE = k] 147}
el ]
4534 ’ﬂ
03
ent-4f
253
2nd |
153 |
102 | |
T | N
I B AN
] o
[ —n'\_ ¢ . -I ——l bl
| S P S S S PO L AL R
[ | Widih Area I Area W
[rhO*a]
I | . |
I L] a ZEB.0E| 1.&0
I | a a5.24| 0.22
I 3| a 15215.53| 94.96
I 4] a 326.02| 2.03
I 5] a. L5E.38| 0.99
16027.23 100.00
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Gample Hame: PC 558 rac

Data file: Fe\GoHZONPC 55ER1AD . D
Sample Info: Laufmittel: n-Heptan/IF 9:1;
ODie Probe fat in EtdH/LM geliat.
DATCELAD.BM
i . Chiralpak AD (250xd, &]1mn
Operator: Bralytik Labor REEH
Infjekrion Time: L3:40:41
Injektion Date: 4.12.2013
Instrumant Conditions: At Start At Stop
Temperature 0.0%: 30.0%¢
Pressure & 0.0 20.4
Flow in mlf 0.7 .70

5 Rac-4g

| I Araa %
I 1 1
| 1] 4.30 0.13] .29
| 2] 5.259 0.1] .50
| 3 &.62 0.20] O.ZE
| 4] .24 0.34] .23
| 51 5.B3 0.54] .48
| g] 11.7& 0.3%] 453,81
| 71 14_#1 0.4%] 48.47
Taral 100. 00
Sample Hame: PC 562
Data £lle: F:\GONZOY PCYSEZAD. D
Sample Info: Laufmittel: n-Heptan/IF 9:1p
Oie Probe Lat in EoH/1M gelfat.
DATCELAD. M
Chiralpak AD (250xd, §1mm
Operator: Analytik Labor AEEN
Infekrion Time: 14:26:17
Injektion Date: 04_12.2013
Instrument Conditis At Stop
Temparature e 3o.0%:
PEessuEs § 20.5
Flow in ml/f o.70
1 il =01 4]}
<]
B
=
4g
150
1004
il
] w2 ow
] " A= E.-u |
1 i L] w
o _._.._.13_,.;&&,_,
A N TS TR
1 & 1 Width | Helght | | Araa @
{=BD)
| | | | . |
| 1] 0.14] 2.57| 24.36| 0.28
| 2] 0.26] 2.38] 40.07| 046
| 3| 0.35] 0.67] 16,66 | 0.18
| 4] 0.27] 0. 7o 11.52] 0.13
| 5] 0.80| 5 44 315,81 3,64
| g 0.50] 247.02| 8375.73| a5.31
Tatal ' ' STEE.14 100.00
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HEWLETT
PACKARD

C\EEIRLOD Sample Name: PC 564
eptan/EtoH 9:1f Data fil GOHEONPC\ 564000
Die Probe Sat in LM gelfat Sample In tel: n-Heptan/EtOH 9:1p
ist in LM gelest
BAICELAD. M
Chiraleel 00 DAICELOD. M
Indeked
Injekei
Instrumant Condit At Stop
Temperative 0.0 At Stop
Pressure 30.0%
Flew in = 12,6
0.50
ToATTT B S T8 P T T A RO 7
il B og TR, g 8 o 0, O F WP AP G T
= mel E
4 ]
1004
[
5] |
| o
iy | ] | 4h
ad | 1 Rac-4h s |
] | | | 20 ] |
-w |
£ i 8|z
g = e — A
7 ® % & = ] a =
1 n 15 & ] ]
[ Width | Helsht | Area | Area d
| | ] [npi0*a} | [ Width | Helght 1 Area 1 Area @
g ; ; {mALY) (ERO*4)
1 1l [ 1.05| 18.55] 0,35 | e * |
2 0 2.00 3z . o~
: z: a. us.;ei zesc.ad : g:':: ~242T'ail ;5,§§
14l o. 102.81| 3712.311 | aom3) 117,71 v.52
Tutal T424.93 100, 00 Toral 2z€24.84 100.00
Sample Hane: PCOS8E

Data file:
Sample Info:

D WEOHEOY PC\ EBEOD. D
ttel: n-HeptanfEtaH S:=1p
EtOH/DOM/ LM qelbat.

DATCELOD. M
Chiralesl OO (250xd,6)mm
ytik Lakay AHEM

13:30:33
Inatrumant Co Rt At Stog
Tamparature L 30.0 3n.o%¢
Pressure b 124 12.4
Flow in =l/m 0.50 -50
TERLTT B, Eagec o], 18 o S0, 10 (P s 1)
mtdl B
120
100
ent-4h
]
o
a0
2]
B = &
= ™ 1 |,
o Sy — —_
o ] ] 1]
1 Width | Brea @
1 |
1 0.21]
I 0.23
1 0.32]
I 041
I 048] el
100,00
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Sampie name: PC 847 rac

Data fl- CAENOOPTFCSATRICD Sampis namea: P45
Decaription: Laufmiet rHeptan €0 57:3; Dty flbec CASNOOPYWPCOIRC 845 IC.D
Dl Prooe (st LWDCM geiest Decoription: Laufmiet rHeptonSH0H 573 Die Frobe istin DOMSIOHILM psifist.
Injeotion date: 1222013 20513 PM
e, Amstysls melnad: | CHRALPACTSLNEM injeeceion data: 1242013 B804 AM
Column: Chiraipak IC, (150 ¥ £.5) mm, 5o, SN ICI0CO-GFTHS Ao Andysicmeiod  CHIRALPAIICT-SLNF M
Proccurs ot ctart: = bar Start fiow: 0700 mimin Column oven: 2358 *C Coumn: Chiraipak IC, (150X 4,6) mm, S, SN ICOOCD-QFTS
OIS T
- ) Proceuns at clart: 2 bar Startfiow: 0700 mimin  Columnoven: 2958 C
. . RO B 5 T
s 2 Rac-4i o
- S ko
a0
. .
20
" q
E - b 4i
™ 2
a0
- 551
» Fa
- 4
g 4
» A 350,
of o
IEEEEEEEEEE R EE R R R R EEEEEEEEEE] ‘;
50
| g jResy is
T [rmin] Type e Arsa Heilght Width fmin] =. b3 l“’""" R
[ o b St
2852 s 1872 24 asr 2 4 a B W 13 14 ME @ M 3 M M ¥ N 2 M ¥ M & 4 M i 4o
8w 128 4z34 535 iz
Tisa oy
EL 148 4872 aT4 oos
228VB 03 1032 1 15
47288 oIr 1z 145 iz Hama FC B4
cieE nm . - 24t R [min] Typa Arsah Arsa Height Wt pmin]
STy 213 105833 11808 o4 2B BV o.az 3948 ‘e aor
B11 W 235 7743 a4 a7 80w os? 4579 598 on
B4T MF 3403 1121.87 s008 L3 .05 VB 199 @529 1838 ans
£.80 =M 23 e oz S8 W fod =] EREE1E ety L5}
TR MR o e e o= £78 VB 241 13344 1380 I3
B o= e bl oz T2 am s234 &7 018
577 EE o .82 a1z
. a P 2 . 754 VB 135 a0 330 1z
115288 am 10138 am 03 TasEY 102 &T.E2 = nas
125258 Te8 =0 e L] 10.95 BV 2% 2z 1258 0%
mE 28 378 =i o2 141 VB 215 T2 340 [
‘Bum 100.00 Ix:745 Sum 100.00 BmT.M
Sampla nama: PC c8T
Duatas Mlec CABNOOPYWOFRC 657 IAD
Decoriptior: Laufmifet rrHeptan©h0H 57:3 Die Probe st in EXDHLM peiist
injection date: 22014 14835 PM
A, Anayelc medhod  CHIRALPAKICT-SLNP M
Coumn: Chirsipak IC, (150 ¥ £,5) mm, S, SN ICDOCD-QFTM S
Frocoun at ctart: 27 bar Etart flow:  0.7D0 mlimin Column oven: 2998 C
RO e AT -
18 "
R wa
"’
R
W
h ] .
= ent-4i
"
w
g @
=
M
-
L
4
n
F = o E
» El gEZ || A&
2 ) 1 / —
1 ® 1 4 3 B 7 L) @ 1o n 12 3 1L 14
Torsa g
Hame PC 887
RT [min] Type Aroai Area Hedght Wit pmiln]
282 W 1.3 2879 an aag
m W 124 =4 a5 ans
4559 BB ot 384 ose oo
52T BY n 4568 5358 iz
ST VB 1.03 21.78 285 iz
E.36 BV 21583 154350 17230 aiar
7.30 VB . 4365 4 azr
Sum 100.00 211418
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Sample Hame:
Data f£ils:
fample Info:

PC 544 Eaco
E:\ERMIEVPCHS44RAS. I

Laufmittel: n-HeptanfEtOH S:=1;

Die Probe st in DOMSLM geldst

DATICELAS .M

Chiralpak RS [250

Bralytik Lalbar AEEH

% 4.8)me 10

e T 05:54:55
n Date: 14.10.2013
Iratrumant O frions: At Start At Step
Tefiperatua .o .o
Prassura 1 5.9 30.1
Flaw im ml/min: 1.0 1.0
o
il
3
a0
. Rac-4j
.
15
W
5
[ —
'Ill1lsllllﬁ.m|_r|
| & 1 Width | Haight | Rrea | hrea & |
{=mAO) [{ U
| : 1 — 1 | . |
| 1 3.13] 0.3z| 1.17] 30.53| 1.83]|
| 2 3.811 0.1z| 0.94| B.12]| 0.43|
| 3 6.33| 0.35] 40,94 831.00] 49.55]
| 4 8.54| 0.80] lE.52| s08.10] 48.35|
Toral 187874 10000
Sarple Hame: e 551
Data £ile: E:\ERHIENPCAWGS1AS.D
Sample Infa: Laufsmittel: n-Heptan/EboH S:1;
Oia Probe Lat im DOMSLM geldat
DATCELRS B
Chiralpak A3 (250 % 4.6)ma llp
Eralytik Labor REEM
10:22:4%
14.10.2013
Inatrimmant Con At Start At Stop
Temperatusa 0.0 0.0
Prassusa in 0.1 ;.o
Flaw in ml/m 1.0 1.0
[ GADT A Sigeaa, 14 ==, 100 (= E RIS PeEs AT
el
== ]
20 | 4j
153 |
] |
5] ||
] BE
] = _'_.I
s bt
N e e e =
| & Bat. Time | Width | Haight | Rrea | HArea & 1
(min) {=R) (mAT*a)
| . | — | |
| 1 3.14] 0.09] 5.23] o.g4]
| 2 3.82] 0.1z] 8.35] 1.35]
| k| &§.08| 0.33] 605 . &5| &7.81]
Toral §15.23 100.00
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4R1AS.D
Heptan/EtoH S:1

+ DEM/LM gelaat

50 % 4.61mm 10p

Analytik Labor AKEN

Inatrument At stop
Terperatu: 30.0
Prasauze 218
Flow in al/ni 0.7
s
2]
Rac-4k
0]
150
i
9 B
& & D
[ Height 1 hrea 3 1
(=R
[I— 1 . 1
1 1 3.63| 017
1 z 2.83] 015
I 3 7553 15|
I i 30548 23.25]
I 5 £.76] 083
1 & 184.53] 39.24]
I 7 11.58] 212
1 a 33.83] al1al
| 5 11.70] 1218007 .81
Total 23285.75 100.00
Sanple Hame: Po EEE
Data file D:\ERHIEWPC\ESBAS.D

Sample Infa:

Sanple Name:

Flow in ml/mi

FC 557

E:\ERNIE\PC\G6TAS. D

Laufs n-Heptan/ECOH S:1;
Dle Prebe Dst in DOM/LM gelast

DATCELAS .M
Chiralpak AS (250 ¥ 4.6)ms 10p

BAralytik Labor AHEW

14:86:57
13.12.2013
rions: AL Stast AL Step
30.0 30.0
218 21.8
0.7 0.7

TADT C, Sigel 1A A FafaSo 100 (= (EFoas  e fs 1]

mall

s ]

Tood

s

sm

4k

4]

00| |

e |

100 3 J E

= 5
o9 — —
i & 3 4w
[ ] I Width 1 Height I Area 1 Rrea & I
1mA0)

I . I | I I I
I 1 5,48 0.14| 11.72] 10855 0.45]
I 2 5.47] 0.430 527.43] 23350541 35.47]
I i 11.07| 0.28] 0.9z 1924 o.o08|
Total Z4015.13 100,00

Laufmittel: n-HeptanfEtOH S:1;

Dle Prebe L3t in DOMFLM geldat

ICELRS .M

Aralytlk Labar REEH

16:02:24
10.02.2014

ions: AU Start

Chiralpak AS (250 % 4.6]lma 10p

700
e
ent-4k
w00
Froe
EE
FE
il =
E E
o3 — T ) .
I E = & = ]
[ | wWidth | Arsa I Rrea & 1
(A
I I . I I I
1 1 47| 0.15] 5315 0.22|
| 3 558 0.33] 3RE_03 | 0.g8|
1 3 11.64] 0.73l 41184.37| %6.61]
| 4 14.89| 0.74] 7.14] 1061.53| 2.49|
Toral 42607.48 100.00
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Sampia nama:

PC 550 rac

Dt flec CIENCOPPCFC 550 RACIIC D
D oriptior: Laufmiet rHeptan®™ 501 Die Frobe istin DCMWEIDHILIA geilist.
Injeotion dabs: 1142013 31240 PW

Apq. Analyelc methodt  CHIRALPAIOC1-SLNP M

‘Column: Chirsipak IC, (150 x £ &) mm, Su, 8K ICOOCD-QFTHS
Precoure at ctart: - b Start Mow:  0.TD0 mkmin Column oven: 2958 G
PO - A T3]
400
380 =
LB
140
23] Rac-41
200
28] ¥
200
2w
a0
=
10|
0]
4]
120
430
a4
by &
] HE =
=] 22 B =
a Al x
i 2 3 1 & B T A& @ ®m 11 17 W 4 5 w 7 8 1@ @ M =T @
Torsa frrunj
Hame PC 350 rac
RT [min] Typs Arsa® Araa Heilght Wit [mmin]
.80 W o B3E3 am o
o ve (R4 &0 1537 ooE
435 BB s 23T iz onE
.00 BY 1.23 20598 1458 oz
7.50 VB 3585 E2432.41 IT248 x>
B.74 BB o5 I 1= 10
945 BY 203 14234 33 oz4
10,03 W (2] EEE 43 oz
10,75 W -] 12835 22290 [k
1278 MF Bl 1378 i ] 3T
1320 FM 250 15z 11 BT oA
18.13 BB o.4n =T 124 s
Sum 100.00 60515
Eampla nama: PC 568
Duaks Fbec CABNODPYPOPC BSSIC.D
Desarption: Lsufmimet: p-Hapian 5:1; Die Frobe st in DCMEIDHILIM gaifist.
Injsotion dats: T3 342735 PR
Arg. Analycic method  CHIRALPAIGCI-ELNPM
‘Column: Chirsipak IC, (150 x 4,5 mm, Su, M ICDOCO-QFTHE
Precours at chart: 1 b Start fiow: 0700 mimin Column oven: W C
RO U - A =BT
0 B
150
]
] 41
12
114
0]
20
e
]
-]
r
a1
- [
S E_ ﬁ
I S S 1A :
1 % & 4 & E T B F b M 42 i3 1 138 4 IT 1B @ X A B B
Torsa i
Hams PC 568
RT [mir] Typs Arsak Araa Heigitt Wkt [l
280 8V 128 SZED ok ] a1
02w ] 229 152 oo
4798V R 1] 1m LR L]
7.50 B8 ] pr--Teic § 118 034
10,00 BY o= 283 05 oz
1076 W 370 382540 15402 n3s
1270 vB z82 11524 258 T
15.35 BB [k ] 113 o 049
Bum 100.00 ADEZED
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Sarpla B
Data file
dample Infa:

OpRrator:

BC 549 rac
E:\ERHIEWPC\G40R1AS. O
Laufmittel : n-Heptan/IF 7:3;

Ole Probe Lat im DOM/LM geldst

DATCELAS M
Chiralpak RS [250 % 4.61ma 10p

Bralytlk Labar REEH

tlan Tims: 10:14:32
ktion Dute: 09.12.2013
Iratrument O tiops: AL Start AL Stop
Temperature in*Cc: 0.0 0.0
Prasause L 19.2 198
Flow im ml/fm o. 0.5
DA ©, Ggra1d A =5, 100 (= E I L G 1 G )
bl ]
403 =
53
300 Rac-4m
250 5
20 ]
]
53 “
os I
! | | | a -
[ = S = R
] B R
8 — -
[ T ——
1 ® | Width 1 Beight 1 Area 1 hrea & 1
{=R) (A=A
1 . | I 1 . 1
1 1 0.25] 3.34] el 0.21]
1 2 0.41] 420.22| 11622 _E7| 40.13|
1 3 0.88] 150._86] 13241 .63| 42.27|
| 4 0.80] 15.07| 1143.25] 3_85]
| 5 1.01] 35.3%| 2754 53| 5_g5]
[l £ 0.9a| 13.3%] 1058 26] 3_g0|
Total ZB9E2 .02 100.00
Satple Hame: PC S49a
Data flle: ERHIEWFCY 540RRS. D
Sample Infa: Laufsmittel: n-Heptan/IF 7:3;
Dia Probe Lat in DOM/SLM geldat
DATICELAS M
Chiralpak AS (250 % 4.6]ms 10p
Operatoe: Bralytlk Labar AEEH
ektlon Tims: 11:1Z:18
ektlon Date: 09.12.2013
= for: AL Start AL Stop
Temperature in*C: 0.0 0.0
Prassuzs in 19.4 19.4
Flaw in ml/min: .5 0.5
AL C, S 1A A o= oo 10 (= \ERIE L CAUsAE ]
il g
200 N
2000
4m
1500
1003
500 |
=
S ]
- [
o —dhy —
1 &= % & i
| & I Width | Haight | Rrea | hraa &
{mRO) LR
| . | | I_ |
| 1 T.35] 0.20] Bl1.83] 1040.55]
| 2 9.05] o.41] 2711.45] TE591.83|
| a 13.22] 0.74] 7.15] 450.43]
Tatal TIOBZ BT
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Sarrpla Hasw: BT 583 Eac HEWLETT
Data file: Fe\GoHZoNPCYEEIRLOD. O PACKARD
Sanpla Infa: Laufmittel: n-Heptan/EtOH B:1;
ODie Probe Lat in LMFECOH/DOH qeldat.
DATCELOD. W
Chiralosl OD (2504, 6)mn
ytik Labar REEN
Injektion Times CH:z43:35
Injektion Date: 14.10.2013
Instrunment C AL Start AL Stop
Tamperatiure Ip.0% 30.0%¢
FERISLESR 12.9 1.0
Flow in mlf .50 0.50
[ AL, Giga, 10 F=o0, 100 F oo 100 )
madl &
] a I
E ]
E B
] |
= |
] | || Rac-4n
]
] | | |
0] | I|
] ] | 1
o] A S . W
I IglIII1Iill.Il1lillllilllli‘|5""m
| & Helght ] EEwma ] Area ®
(=R [mRO*a]
| ; | - |
| 1 0.52] B.04| .24
| 2 040 £.34| .21
| 3 0.79| 26,80 .81
| 4 45.58| 1846, 48] 45,94
| 5 34.69| 1e08.TE| 48.79
Total 3297.02 100, 00
Sample Hame: PC 56D E HEWLETT
Data Eila: Fi )\ GONEEY PO SE0RTD. D PACKARD
Sample Infa: Laufmictel: n-Heptan/ELoH 9:lp
Oié Probe Lst in LM gelfést
DATCELOD. M
iralocel OD (250x4,6])mn
CpRrator: Analytik Labar REEN
Injektion Time: CE:18:30
Injektion Date: 7.12.2013
Instrument Conditiens: AL Start At Stog
Tenparaturs 1! 0.0 an.o*e
FEsasure £ 13.3 13.7
Flow in ml .50 O.50
[ DADT O, o 18 Fafe oo, 100 i ot A POS RO )
mall -]
(e ﬁ
s |
12 4n
g |
H:E |
13 |
i |
4 | -
3 | :
[ ..I F . .h T
I.III'gllII1II]'III1IEI.II2I:IIII'215IIIIM
I # | Widih ] Helght ] Arwa ] Azaa %
|mAD) [mAO*s]
| | _ | . |
| L] 12.%0 0.48] L78.28] SE98.37| 98 .02
| 2] 1 o.41] 0.57] 15.03] 0.33
| 3 2763 0.81] 1.40] 06,33 1.66
Toral 5814.34 100.00
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inalytische HPLC

nt Tachnologies

Temperature in
Press n ba:
Flow in ml/min:

DADT C, Sig=214 & Ref=550, 100 PCT58T5aA5 D)
mAU B 2
-on 5
fl
40 ‘ ‘ II
[ 40 + ent-40
| |
30 [
| |
= |
20 a |
| | | I|
10 || || | I‘l
g0, | &
M || IR u\r\
W1 ARV —— e
T T T
s 10 i5 i
e Area %
| I
| 1| 58 0.
| 2| g3 1.
| 3| 26 €.
| 32
| 12
| 03

LK Enders -

ytische HPLC

Agilant Tachnologies

DADT G, Sig=214.2 Rer-650.100 [PCWEEAS.0)
mAU 5
120 al
100 |
o] ‘ 40
60 |
40 ‘ |
g ||
20 e |
Z“
< N &
L . —
T T T T
5 1 15 2 mn
[ Area %
1
1
1
1
|
1
Total
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Saripla Hamsa: P 609 Eac

Data flle: FiYGoHZoN ey E0OR3AD. O
Sanpla Infa: Laafmittel : n-Heptan/IF B5:5;
Oié Probae Lst in LMJSDOM geldst
DATCELADL. M
Chiralpak AD (250m4,6]mn
Operator: Eralytik Labar REEH
Injektion Time: 12:=06:11
Injektion Date: 8.12.2013
Instriment Corditisns: AL Start At Stop
Temperature Lo 0.0 30.0%¢
Pressuee in bar: 28,6 30.3
Flow in =l fmin: 1.00 1.00
DAL i, Sig=a14 & P S0 100 [ P LB SAL
bl 2 3
o, =
H B
i
5
Rac-4p
&
= E |
-
x |
0 a E =] | E a8 E
4 = e a o o
F = = ) - =
i S V.t S
| R T T T T
I & | Width | Helght | Area | L
{m&D) (RO *a]
| 1 I | : |
| L] .21 0.15] Z.48] 26.871| .48
| e | .44 2.11] 1.0o] 7.71] o.13
| k| 3.78 2.11] 25.29] 182.59] 2.99
| 4] 4.80 0.14] 9.29| BE.3E| 1.41
| 5] B. 02 0.24] Z.82] 42.z28| o.63
| &l B.&3 0.28] Z.80] 49.268] o.81
| 71 12.33 0.38] 1.39] 3%.34| 0. 68
| Bl 14.21 0.55] 64 .15 2420.33| 3582
| 8] 16.459 0.65] E4.85| ZB25. 28| 46,31
| 1] 21.840 a.61] 2.34] 113.57] 1.88
| 11| 32.83 0.93 2.68| 210.05] 3.44
| 12| 37.848 1.26] 1.35] 101.63] 1.66
Tatal ' ' GL05.75 100,00
Sampla Hamw: P 802 HEWLETT
Data file: Fi % GoH e\ POy B0RAD . D JPl PackARD
Sampla Info: Laufmittel: n-Heptan/IF 395:5;
Oie Probe Lat in 1M/DOH gelost
S&ule: DATCELADL. M
G&ulenino: Chiralpak AD {250m4,6)mn
Operator: Bralytik Labor AEEH
Injektion Time: 12:=5T7:45
Injektion Date: 09.12.2013
Instrument Conditions: AL Start At Step
Tamperature In"c: 30.0% 30.0%C
Feessure Lin bar: 0.1 0.4
Flow in mlfmins 1.00 1.00
TRl , Sag=a14 2 P S0, 100 7 e e CBia L ]
bl o]
B
@
=
= 4
&
8 P
=
1%
=
F
0 - |
5
s B g | {
i R —
& - u"-‘_"'-'-'-'-._‘-‘-\-
T % & & =
I & | Width I Helght 1 Area Araa %
=R}
| 1 1 1
| iy 2.11] &.97] 4.89
| 2] 0.14] 15.04] 5.393
| 3 0.13] 2.57] 1.859
| 4] Q.31 .24 3.38
| 5] 3.58]| a.0E] 0. 30
| g [ 26.88] TE. 42
Toral 137150 100 00
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Sarrple Hame:
Data file:
Sarple Info:

S&aleninfe:

e
ERMIEAFCYEQIRIRS . O

Laufmittel: n-Heptan/ECOH 5T:3;
Oie Frobe st in DOM/ALM geldst

DATCELAS M
Chiralpak RS (250 x 4.6)mm llp

Operator: Bralytik Labar REEN
Imjakilon Tims: 15:51:08
Imjekilon Date: 03.12.2013%
Inatrument Conditions: AL Start AL Stop
Tenparature in®C: 0.0 0.0
Pressurse in ba 25.1 28.4
Flow im ml/mimn: L. L.0
[ CADTC, Sgatd 4 Falebi 100 (e R P Sareais )
[ b1
- 1
100 || "
I
] 1.
o] | I| [
a0 ] | | | | Rac—4q
| L
2] . | |
g g |
- FH J
o] i - -
L e A A .
| & Bat. Tima | Wldth I | Rraa I hraa & I
(md {=h0) (mAl*a)
[ . S : I . |
I 1 2.14] 0. 3.51] 0.17]
I 2 3.41) 0. 2.34] 0.o8|
I i 3.98) 0. 2668 0.8&|
1 £ 10.78| 0. 2.29] 0.22|
1 5 12.88] o. 2_15| 0.27|
I B 24.81) 1- 123 64| 1062033 48.71]
I 7 22.68| 1- 38_17| 10402.10] 48.88]
Total Z1365_45 10000
Sarepla Bama PC 603 =
Data fila: E:\EBHIENPCYEOICAS . I
Sample Info: Laufmitiel: n-Heptanf/EDOH 5T:3;
Die Frobe Lat im DOMSLM geldst
ODAICELAS M
Sauleninfo: Chiralpak AS (250 x 4.68)mm lip
oparator: Bralytlk Labor AREH
Injektion Tims: 1&6:43: 08
ektion Date: 09.12.2013
Iratremant Sonditions: At Start At Stop
Tewparature in*C: .0 0.0
Pressure in kb I8.E 8.8
Flow in ml/min: 1.0 L.a
e, 4 W oy
rrédl 5\
EE | { 4
513 g { q
] - | |
=]
E B |
] =
] L | |
23 Ir||III | II
1|:E 153 | -
E "
E - Il\_ _,l'l K A
L 1 L
L S S S B L i
| & Bat. Tima | Width | Haeight ] Araa 1 Arsa @ 1
(md {=mAD) (mAl*a)
1 - - — - I 1 1
1 1 3.00] 0.08| 1.31] 7_E4| 0.o8|
I 2 3.14] 0.10] 2.90] 20,33 0.21]
I 3 3.42] .13 1.93] 7.22) 0.18]
I 4 3.98| 0.11] 44.40] 20843 e )
1 5 1998 | 0.9z 27._53| 2115 _04| 21_73|
1 B 2500 1.18] B1.90] TE19_44| Ja_18]
I 7 29.28| 1.3%] 0.55] 44.81] 0.4g|
Total 732,77 10000
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Sampla nama:

Dot ke

Decoription:

injection date:

PC 5820
CABNCOFYPCESEIDICD
Lyufmizet riHepan®™ 9017
Die Probe Ist Im LWDCM geidst.
1ZMS3 1:226:53 PR

Ao, Analysls method:  CHIRALPAKIC1-SLNP M

Column: Chiraipak IC, (150 ¥£,5) mm, S0, 3K IC00CO-3FIS
Preccuns at chart: 24 bar start Mow: 700 miin Column owen: 3002 °C
TR TR T
13- B
300 e
80|
e g
-] =
= |
- =
- =
2 ] | Rac-6
-
=] | 2
- R -
5 ]
- _ | I|"II
H]
=] z=88 2 | [ |II | l',
by - 2R - |
o 50 . A A B N .
EEREEEREEEEREEEE I EEE EE R  E R E E E E E E E EE EE T
Torsa frran]
Nams PC 5820
FT [min] Type Arsah Arsa Hedight ¥Wadth [rmiln]
280 W o4r 13389 2T nAao
02 v ZE7 ETE 8053 oo
B24 BY oel 17352 a8 nx=
7.38 BB oI o4.58 EREY osa
B.39 BV os3 26584 1872 oz
BeL VE 150 4I24s 1841 03
1115 v ped 2 | T45E3 1689 nes
iz1ave ==t ) ‘BIToas | o4z
15.81 BB =33 B11481 23044 oza
22,35 88 1865 £TEE00 EEE- ] ors
X770 88 1867 L7351 TIED sz
Bum 100.00 2855043
Zample name: PC 582
Deata Mlec COENCOPYWPCSEIOLD
Desoription: Lsfmimet: LBH
Diie: Probe Ist i LWDCM gesast.
injection daba: AZMIDM S SA029 AN
Baq. Anslysic method  CHIRALPAKIG 1-SLNP M
column: Chirsipak |G, 150 ¥ 4,5) mm, 5u, SN ICO0CD-QFTS
Proceurs at clart: 24 bar start fiow: 0700 mbmin Column oven: 2558 °C
— TR
— 5
kS
2
28 6
=3
w9 a
P
.
Lo
¥
-
: R
1 = Yo b -
Hg=z = g [IFE® = 3
n - - !
z Zsh A=/REE \ =
12 3 4 8 68 7T 8 43 WM I1I2NMHIEBITEBDNTNDNS-SMT®MEDIN P BMNS
Torsa jrun
RT [min] Type Armat Araa Hedght Wdth bmin]
254 BY o EZBE 1558 aps
2TE W 188 SR E0 13172 aps
283 VB S WSR2 IraEs aopE
528 VB a7 14583 0o oz
E.0E BB o ZTe 181 oazr
£.83 BB &5 007 2138 LED]
B.52 BB 187 51282 pa o3s
593 38 [:EF] kL 156 [ E*]
11.07 MF 497 129253 4523 as
1143 WF 1143 FEDED 1808 oz
1202 FM o 33y 42 LED]
1328 B8 oss 18545 528 a4s
1553 88 P 002827 29868 [E~]
17.41 88 255 7030 2239 as1
2220 MM o ES.46 125 057
1588 SDET 15781.22 Pl nso
Hum 100,00 302423
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