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General Information

All reactions were performed in oven-dried glas®vatarting materials and reagents were
purchased directly from commercial suppliers (Aci®gma Aldrich, TCI Europe and ABCR)
and used without further purifications unless othee stated. All solvents were distilled,
purified and dried according to standard procedu@#$Ck used in this methodology was
analytical reagent grade CHCdétabilized with amylene from Fisher Scientific. aytical
TLC were performed using SIL G-25 Wy from MACHERY NAGEL and visualized either
with ultraviolet radiation at 254 nm. 3 A powdemmatlecular sieves were activated and dried
under high vacuum using a heat gun before usage.

'H and**C NMR spectra were recorded at ambient temperatmea Varian Innova 600,
Varian Innova 400 or a Varian Mercury 300 instrutmeith tetramethylsilane as the internal
standard. Chemical shifts faH-NMR and**C-NMR are reported in parts per million (ppm),
with coupling constants reported in Hertz (Hz). Tokowing abbreviations are used for spin
multiplicity: s = singlet, bs = broad singlet, ddeublet, dd = doublet of doublet, t = triplet, g
= quartet and m = multiplet. Mass spectra were iaedwn a Finnigan SSQ7000 (El 70 eV)
spectrometer, high resolution mass spectra (HRM$)aoFinnigan MAT 95 and high
resolution ESI spectra on a ThermoFisher ScientifiQ-Orbitrap XL. IR spectra were taken
on a PerkinElmer Spectrum 100 FT-IR SpectromettgmEntal analyses were performed
with a Vario EL elemental analyzer. Analytical HP&re carried out either on a Hewlett-
Packard 1050 Series instrument or Agilent 1100runsént using chiral stationary phases.
Optical rotation values were measured on a PerkilreE241 polarimeter. Substrat&s and
substratega-cwere synthesized using known literature procedérés

Synthesis of Substrates

0 0 o)
F \©)LH 3 steps F\C@ 2N HCI F\©ii_|\
Acetone
Ref 2 P o, P o,
2d' 2d

(E)-5-fluoro-2-(2-nitrovinyl)benzaldehyde (2d)

0 To a solution oRd'™® (3.23 g, 13.5 mmol, 1 equiv.) dissolved in 57 niL o
F\@ii acetone was added 2N HCI (27 mL, 54 mmol, 4 equmg the solution
“~no, Was stirred for at RT for 3 h. Upon completion bE treaction, excess
2d distilled water was added to the flask and theipiated solid was filtered,

washed with pentane and dried under high vacuugietd a yellow solid
(1.67 g, 64%). Mp = 68-71 °C; IR (Capillary): 3378102, 3071, 2864, 2753, 2295, 2147,
2109, 1924, 1789, 1692, 1631, 1596, 1555, 14928,18341, 1251, 1194, 1151, 1096, 951,
883, 832, 781, 721, 673 ¢m'H NMR (400 MHz, CDCJ): 5 = 10.19 (s, 1H), 8.85 (dl =
13.6 Hz, 1H), 7.66-7.62 (m, 2H), 7.46 (U= 13.6 Hz, 1H), 7.39 (ddd, = 8.6, 7.8, 2.7 Hz,
1H); **C NMR (100 MHz, CDG): & = *C NMR (101 MHz, CDGJ): § = 190.3, 164.5 (d] =
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256.6 Hz), 139.9 (d] = 24.7 Hz), 136.6 (d] = 6.0 Hz), 135.2 (d) = 20.3 Hz), 130.9 (d] =
8.1 Hz), 127.5 (d) = 3.7 Hz), 121.6 (dJ = 22.0 Hz), 120.8 (d] = 22.5 Hz):"F NMR (376
MHz, CDCh): § = - 106.06 ppm; MS (El, 70 evivz (%) 149.1 (100) [M-NG|*, 120.1 (20),
101.1 (42); Anal. Calcd. for dElgFNOs: C, 55.39; H, 3.10; N; 7.18. Found: C, 55.39; H63
N, 7.16.

General Procedure for the Michael/Henry Domino Reaction

To a vial containing theo-benzaldehyde nitroolefirka-d (0.50 mmol, 1 equiv.), Boc-
protected oxindolel (0.55 mmol, 1 equiv.) and squaramide cataly®t2.50 umol, 0.005
equiv., 0.5 mol%) was added analytical reagentey@HCE (0.3 mL) and allowed to stir at
room temperature for 45 min at ambient conditidriee crude mixture was then transferred to
a flash column and purified by flash column chroogaaphy to yield the pure products.

tert-Butyl 3-((1S,2S,3R)-3-hydroxy-2-nitro-2,3-dihydro-1H-inden-1-yl)-5-methyl-2-o0xo0-3-
phenylindoline-1-carboxylate (3a)

Compound3awas isolated as a diastereomeric mixtui20(t d.r.) by flash
Boc column chromatography (3:1 Pentane@tto yield a white solid (233 mg,
..... 93%); Mp = 159 °C{a]3'= + 190.7(c = 0.70, CHGJ), 93% ee (major
diastereomer); IR (Capillary): 3477, 3251, 30898@292926, 2322, 2180,
O /"% 2063, 1922, 1743, 1601, 1550, 1488, 1336, 12478,11@66, 987, 913, 876,
34 OH 819, 737, 664 cift 'H NMR(600 MHz, CDC} majordiastereomer)s =
7.58 (d,J = 8.4 Hz, 1H), 7.32-7.41 (m, 5H), 7.20-7.24 (m,)2A14-7.19
(m, 1H), 7.10 (dJ = 7.2 Hz, 1H), 7.03 (d] = 8.4 Hz, 1H), 6.90 (s, 1H), 5.46 (m, 1H), 5.39
(dd,J = 7.8, 2.4 Hz, 1H), 5.32 (d,= 1.8 Hz, 1H), 2.36 (bs, 1H), 2.30 (s, 3H), 1.639H);
13 NMR (151 MHz, CDCJ major diastereomer)d = 175.4, 149.0, 141.3, 138.0, 137.8,
137.2,134.3, 130.2, 129.8, 129.5, 129.4, 128.9,91227.3, 124.9, 124.8, 124.4, 115.4, 91.9,
85.0, 75.7, 60.2, 57.4, 28.3, 21.4 ppm; MS (ES$)pu/z (%) 539.158 (20) [M+K], 523.184
(95) [M+NaJ; HRMS (ESI): calcd. for g@H»s0sNoNa: 523.1840, found: 523.1834; HPLC
(major diastereomer)gtl7.97 min (major) 22.11 min (minor), n-heptane/reganol, 95:5,
1.00 mL/min, Chiralcel-OD column.

tert-Butyl 3-((1S,2S,3R)-5-chloro-3-hydroxy-2-nitro-2,3-dihydro-1H-inden-1-yl)-5-
methyl-2-oxo-3-phenylindoline-1-carboxylate (3b)

Compound3b was isolated as a diastereomeric mixtur20(t d.r.) by
flash column chromatography (3:1 Pentang¥tto yield a white solid
(239 mg, 89 %); Mp = 169 °da]%'= + 142.5(c = 0.74, CHGJ), 90% ee
(major diastereomer); IR (Capillary): 3464, 297942, 1557, 1480, 1366,
1228, 1143, 896, 826, 704 ¢m'H NMR(600 MHz, CDC} major
diastereomer)s = 7.61 (d,J = 8.4 Hz, 1H), 7.31-7.40 (m, 5H), 7.21 (m,
1H), 7.13 (dd) = 7.8, 1.8 Hz, 1H), 7.08 (d,= 8.4 Hz, 1H), 6.99 (d] = 8.4 Hz, 1H), 6.92 (s,
1H), 5.44 (app dJ = 7.8 Hz, 1H), 5.36 (dd] = 7.8, 2.4 Hz, 1H), 5.24 (d,= 1.8 Hz, 1H),
2.49 (bs, 1H), 2.32 (s, 3H), 1.63 (s, 9tC NMR (151 MHz, CDd majordiastereomer)d

= 175.2, 148.8, 143.3, 137.7, 137.0, 136.5, 135632,5, 130.5, 130.0, 129.5, 129.0, 127.8,
127.1, 125.7, 125.2, 124.8, 115.6, 91.9, 85.2,, DD, 56.9, 28.3, 21.4 ppm; MS (El, 70 eV):

Cl
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m'z (%) 534.0 (1) [M], 433.6 (3) [M—-Boc], 322.4 (20), 222.8 (100), 193.6 (30); HRMS
(ESI): calcd. for GgH.70sN.CINa: 557.1450, found: 557.1455; HPLC (major diestener):

tr 7.34 min (major) 8.66 min (minor), n-heptane/isggamool, 90:10, 0.50 mL/min, Chiralpak-
IC column.

tert-Butyl 3-((1S,2S,3R)-3-hydroxy-5-methoxy-2-nitro-2,3-dihydro-1H-inden-1-yl)-5-
methyl-2-ox0-3-phenylindoline-1-carboxylate (3c)

Compound3c was isolated as a diastereomeric mixturg0(: d.r.) by
flash column chromatography (3:1 PentangXtto yield a pale yellow
solid (252 mg, 95 %); Mp = 163 °¢g]%'= + 157.7(c = 0.73, CHGJ),
90% ee (major diastereomer); IR (Capillary): 348949, 1741, 1614,
1557, 1486, 1366, 1246, 1147, 1030, 822, 699;ciH NMR(600 MHz,
CDCl; majordiastereomer)d = 7.60 (d,J = 8.4 Hz, 1H), 7.31-7.40 (m,
5H), 7.05 (dJ = 8.4 Hz, 1H), 6.98 (d] = 8.4 Hz, 1H), 6.92 (s, 1H), 6.67-6.73 (m, 2H}15.
(d,J=7.2 Hz, 1H), 5.38 (dd] = 7.8, 1.8 Hz, 1H), 5.22 (app s, 1H), 3.72 (s,,3H37 (bs,
1H), 2.32 (s, 3H), 1.63 (s, 9HYC NMR (151 MHz, CDQ majordiastereomer)s = 175.4,
160.7, 149.0, 142.9, 137.9, 137.3, 134.3, 130.3,712129.4, 128.8, 127.9, 127.4, 125.4,
124.8, 116.7, 115.4, 108.9, 92.4, 84.9, 75.6, 686X, 55.6, 28.3, 21.4 ppm; MS (ESI, pos):
m'z (%) 553.196 (24) [M+Nd] HRMS (ESI): calcd. for gH300;N,Na: 553.1945, found:
553.1941; HPLC (major diastereomerlk 12.01 min (major) 13.19 min (minor), n-
heptane/ethanol, 90:10, 0.50 mL/min, Chiralpak-6Gimn.

MeO

tert-butyl 3-((1S,2S,3R)-5-fluoro-3-hydroxy-2-nitro-2,3-dihydro-1H-inden-1-yl)-5-
methyl-2-oxo-3-phenylindoline-1-carboxylate (3d)

Compound3d was isolated as a diastereomeric mixturd0(t d.r.) by
flash column chromatography (3:1 Pentangtto yield a white solid

""" o (239 mg, 83 %); Mp = 160 °dal3'= + 172.7(c = 0.66, CHGJ), 90% ee
O ..o, (major diastereomer); IR (Capillary): 3467, 298041, 1607, 1557, 1487,

/ 1367, 1312, 1248, 1146, 935, 876, 824, 729" ct NMR(600 MHz,
3d OH CDCl3, majordiastereomer)d = 7.60 (d,J = 8.4 Hz, 1H), 7.31-7.40 (m,

5H), 7.07 (dJ = 8.4 Hz, 1H), 7.03 (m, 1H), 6.92 (app s, 1H),16(8d,J =

8.4, 2.4 Hz, 1H), 6.86 (td| = 8.4, 1.8 Hz, 1H), 5.40-5.46 (m, 1H), 5.37 (dd; 7.2, 1.8 Hz,
1H), 5.24 (app s, 1H), 2.46 (d,= 8.4 Hz, 1H), 2.32 (s, 3H), 1.63 (s, 9HIC NMR (151
MHz, CDCk majordiastereomer)s = 175.3, 163.3 (d) = 256.7 Hz), 148.8, 143.6 (d,=
7.85 Hz), 137.8, 137.0, 134.4, 133.54¢; 2.42 Hz), 130.4, 129.5, 128.9, 127.9, 127.2,026
(d,J=8.61 Hz), 124.8, 117.2 (4= 22.8 Hz), 115.5, 111.9 (d,= 23.1 Hz), 92.2, 85.2, 75.2,
60.1, 56.8, 28.3, 21.4% (564 MHz, CDCJ, major diastereomery:= -112.1 ppm; MS (ESI,
pos): m/z (%) 541.175 (50) [M+Nd] HRMS (ESI): calcd. for gH»706N,FNa: 541.1745,
found: 541.1744; HPLC (major diastereomepR:7t76 min (major) 9.02 min (minor), n-
heptane/ethanol, 90:10, 0.50 mL/min, Chiralpak-6Gimn.

tert-butyl  3-((1S,2S,3R)-3-hydroxy-2-nitro-2,3-dihydro-1H-inden-1-yl)-2-oxo-3-phenyl
indoline-1-carboxylate (3e)
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Compound3e was isolated as a diastereomeric mixtur20(: d.r.) by flash
B column chromatography (3:1 Pentane@tto yield a white solid (209 mg,
----- 5 86 %); Mp = 158 °Cla]3'= + 215.2(c = 0.61, CHGJ), 90% ee (major
O diastereomer); IR (Capillary): 3475, 2981, 293139,71606, 1556, 1466,
/ 1369, 1316, 1286, 1250, 1146, 1106, 1066, 1024, BB, 751, 695 cih
3e OH 'H NMR(600 MHz, CDC} majordiastereomer)s = 7.71 (d,J = 8.4 Hz, 1H),
7.33-7.40 (m, 5H), 7.14-7.25 (m, 4H), 7.08-7.12 @&H), 5.50 (dJ = 6.0 Hz,
1H), 5.39 (dd, = 7.8, 2.4 Hz, 1H), 5.35 (d,= 2.4 Hz, 1H), 2.39 (bs, 1H), 1.64 (s, 9fC
NMR (151 MHz, CDC} majordiastereomer)s = 175.3, 148.9, 141.3, 140.2, 138.0, 137.1,
129.8, 129.7, 129.5, 129.4, 128.9, 127.9, 127.2,92124.6, 124.3, 115.6, 91.9, 85.2, 75.6,
60.1, 57.5, 28.3 ppm; MS (ESI, pos)z (%) 509.167 (75) [M+Nd]} HRMS (ESI): calcd. for
CogH2606N2Na: 509.1683, found: 509.1682; HPLC (major diagierer): £9.83 min (minor)
13.35 min (major), n-heptane/ethanol, 70:30, 0.50nmm, (S, S-Whelk O1 column.

tert-butyl 3-((1S,2S,3R)-5-chloro-3-hydroxy-2-nitro-2,3-dihydro-1H-inden-1-yl)-2-0x0-3-
phenylindoline-1-carboxylate (3f)

Compound3f was isolated as a diastereomeric mixturg0(z d.r.) by
flash column chromatography (3:1 Pentangtto yield a white solid
(240 mg, 92 %); Mp = 162 °da|>'= + 168.3(c = 0.55, CHGJ), 90%
ee (major diastereomer); IR (Capillary): 3469, 298826, 1745, 1605,
1557, 1471, 1314, 1252, 1146, 1089, 1022, 922, 839, 759, 692 ci
'H NMR(600 MHz, CDC} majordiastereomer)s = 7.74 (dJ = 7.8 Hz,
1H), 7.32-7.40 (m, 5H), 7.27-7.31 (m, 1H), 7.204(sl), 7.10-7.16 (m, 3H), 6.99 (d,= 7.8
Hz, 1H), 5.48 (dJ = 7.2 Hz, 1H), 5.36 (dd] = 7.2, 1.8 Hz, 1H), 5.27 (d,= 1.8 Hz, 1H),
2.54 (bs, 1H), 1.64 (s, 9H}*C NMR (151 MHz, CDGJ majordiastereomer)s = 175.2,
148.8, 143.2, 140.1, 136.8, 136.4, 135.3, 130.0,a13129.6, 129.0, 127.8, 127.0, 125.6,
125.3, 124.8, 124.3, 115.8, 91.9, 85.5, 75.1, 58699, 28.3 ppm; MS (ESI, pos)yz (%)
543.127 (10) [M+Na], HRMS (ESI): calcd. for gH2s0sN,CINa: 543.1293, found: 543.1289;
HPLC (major diastereomer) 8.79 min (major) 4.32 min (minor), n-heptane/etiaf06:10,
1.00 mL/min, Chiralpak-IC column.

Cl

tert-butyl 3-((1S,2S,3R)-3-hydroxy-5-methoxy-2-nitro-2,3-dihydro-1H-inden-1-yl)-2-oxo-
3-phenylindoline-1-carboxylate (3g)

Compound3g was isolated as a diastereomeric mixturg0(z d.r.) by
flash column chromatography (3:1 Pentangtto yield a white solid
(238 mg, 92 %); Mp = 155 °dp]>’= + 200.1(c = 0.70, CHGJ), 90%

ee (major diastereomer); IR (Capillary): 3471, 2994934, 1738, 1610,
1557, 1493, 1464, 1369, 1342, 1315, 1280, 12497,11d73, 1025, 924,
835, 759, 696, 656 cm H NMR(600 MHz, CDC} major
diastereomer) = 7.74 (d,J = 7.8 Hz, 1H), 7.32-7.41 (m, 5H), 7.23-7.29 (m,))1H10-7.16
(m, 2H), 6.96-7.00 (m, 1H), 6.68-6.74 (m, 2H), 5(4pp t,J = 8.4 Hz, 1H), 5.38 (dd} = 7.2,
1.8 Hz, 1H), 5.25 (dJ = 1.2 Hz, 1H), 3.71 (s, 3H), 2.31-2.38 (m, 1HB4L(s, 9H):*C NMR
(151 MHz, CDC} majordiastereomer)s = 175.3, 160.8, 148.9, 142.9, 140.2, 137.1, 129.7,
129.5, 128.9, 127.9, 127.4, 125.3, 124.6, 124.6,8,1115.7, 108.9, 92.3, 85.2, 75.5, 60.2,

MeO
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57.0, 55.6, 28.3 ppm; MS (ESI, pos)z (%) 555.152 (20) [M+K]; HRMS (ESI): calcd. for
CogH2507N2Na: 539.1789, found: 539.1787; HPLC (major diasierer): £11.39 min (minor)
15.93 min (major), n-heptane/ethanol, 70:30, 0.50nmm, (S §-Whelk O1 column.

B¢ tert-butyl  3-((1S,2S,3R)-5-fluoro-3-hydroxy-2-nitro-2,3-dihydro-1H-
IIIII inden-1-yl)-2-oxo-3-phenylindoline-1-carboxylate (B)
H

-"-NOZ Compound3h was isolated as a diastereomeric mixtur20(: d.r.) by

flash column chromatography (3:1 Pentangditto yield a white solid
(220 mg, 87 %); Mp = 149 °da|>= + 170.9(c = 0.53, CHGJ), 89 % ee
(major diastereomer); IR (Capillary): 3472, 29803Q, 2287, 2021, 1779, 1740, 1608, 1558,
1486, 1369, 1342, 1317, 1252, 1145, 1107, 10653,10Q00, 928, 875, 835, 757, 696, 656
cm™; *H NMR(600 MHz, CDC} majordiastereomer)s = 7.73 (d,J = 8.4 Hz, 1H), 7.32-7.40
(m, 5H), 7.26-7.30 (m, 1H), 7.11-7.15 (m, 2H), 7(@d,J = 8.4, 4.8 Hz, 1H), 6.90 (dd,=
8.4, 2.4 Hz, 1H), 6.86 (td,= 9.0, 2.4 Hz, 1H), 5.47 (appX= 7.2 Hz, 1H), 5.37 (ddl = 7.2,
1.8 Hz, 1H), 5.26 (app s, 1H), 2.48 (b= 8.4 Hz, 1H), 1.64 (s, 9H}*C NMR (151 MHz,
CDCl; majordiastereomer)s = 175.2, 163.6 (d) = 256.7 Hz), 148.8, 143.6 (d,= 8.3 Hz),
140.1, 136.8, 133.4, 129.9, 129.5, 129.0, 127.8,112125.9 (dJ = 8.6 Hz), 124.7, 124.3,
117.2 (d,J = 23.0 Hz), 115.7, 111.9 (d,= 22.8 Hz), 92.1, 85.4, 75.1, 60.1, 56.9, 28%8;
(564 MHz, CDC}4, major diastereomery.= —-112.1 ppm; MS (EI, 70 eVin/z (%) 504.0 (10)
[M]*, 447.8 (31), 404.4 (30) [M—B0(G]387.0 (12), 338.8 (21), 327.2 (14), 308.7 (83%.2
(18), 283.4 (16), 253.2 (65), 234.5 (14), 207.90)1089.4 (16), 179.2 (43), 164.6 (28), 151.4
(46), 126.4 (11), 54.6 (55); HRMS (ESI): calcd. 6ssH250sN-FNa: 527.1589, found:
527.1588; HPLC (major diastereomer)y 4.00 min (major) 4.38 min (minor), n-
heptane/ethanol, 90:10, 1.00 mL/min, Chiralpak-6Gimn.

tert-butyl 3-([1,1'-biphenyl]-4-yl)-3-((1S,2S,3R)-3-hydoxy-2-nitro-2,3-dihydro-1H-
inden-1-yl)-5-methyl-2-oxoindoline-1-carboxylate (B

Compound3i was isolated as a diastereomeric mixture (20:] loyr
flash column chromatography (3:1 Pentangtto yield a white
solid (251 mg, 87 %); Mp = 174 °da]>= + 166.7(c = 0.63,
CHCl), 98 % ee (major diastereomer); IR (Capillary)8343033,
2980, 2928, 1736, 1601, 1556, 1485, 1396, 13702,1B308, 1279,
1248, 1149, 1112, 1065, 1006, 950, 912, 821, 78R, 661 crif; 'H
NMR(600 MHz, CDC} majordiastereomer)d = 7.55-7.62 (m, 5H),
7.44 (t,J= 7.2 Hz, 2H), 7.41 (d] = 8.4 Hz, 2H), 7.36 (t] = 7.2 Hz, 1H), 7.16-7.25 (m, 3H),
7.14 (d,J = 7.8 Hz, 1H), 7.05 (d] = 8.4 Hz, 1H), 6.95 (s, 1H), 5.44-5.51 (m, 2HB%(app s,
1H), 2.36 (dJ = 9 Hz, 1H), 2.32 (app s, 3H), 1.64 (s, 9L NMR (151 MHz, CDGJ major
diastereomer)d = 174.4, 149.0, 141.7, 141.3, 140.3, 138.0, 131738,2, 134.4, 130.3, 129.8,
129.5, 129.1, 128.4, 128.1, 127.9, 127.3, 124.4,82124.5, 115.4, 92.0, 85.0, 75.8, 60.1,
57.4, 28.3, 21.4 ppm; MS (ESI, pos)z (%) 599.211 (53) [M+Nd] 615.184 (99) [M+K];
HRMS (ESI): calcd. for &H30sNoNa: 599.2153, found: 599.2144; HPLC (major
diastereomer): gt 12.24 min (major) 14.03 min (minor), n-heptane/atia 90:10, 0.70
mL/min, Chiralcel-OD column.
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tert-butyl 3-([1,1'-biphenyl]-4-yl)-3-((1S,2S,3R)-5-chdro-3-hydroxy-2-nitro-2,3-dihydro-
1H-inden-1-yl)-5-methyl-2-oxoindoline-1-carboxylate(3))

Compound3j was synthesized using the general procedure with 1
mol% squaramide catalyst loading (20 min reactiore} and was
isolated as a diastereomeric mixtur@3 d.r.) by flash column
chromatography (4:1 to 2:1 Pentaneg@tto yield a white solid (254
mg, 83 %); Mp = 193 °Cla]>’= + 135.4(c = 0.55, CHGJ), 99 % ee
(major diastereomer); IR (Capillary): 3421, 298028, 2324, 2058,
1738, 1599, 1557, 1484, 1370, 1310, 1248, 11484,19586, 917,
894, 824, 756, 696 ¢ 'H NMR(400 MHz, CDC} majordiastereomer)s = 7.54-7.67 (m,
5H), 7.45 (t,J = 7.2 Hz, 2H), 7.33-7.41 (m, 3H), 7.22 (s, 1HW5/(d,J = 8.0 Hz, 1H), 7.10
(d,J=8.4 Hz, 1H), 7.03 (d] = 8.4 Hz, 1H), 6.96 (s, 1H), 5.38-5.51 (m, 2HRB(app s, 1H),
2.46 (d,J = 8.8 Hz, 1H), 2.34 (s, 3H), 1.64 (s, 9HJC NMR (101 MHz, CDGJ, major
diastereomer)d = 175.2, 148.8, 143.3, 141.8, 140.2, 137.8, 13638,9, 135.3, 134.6, 130.6,
130.0, 129.1, 128.3, 128.2, 128.1, 128.0, 127.9,3,12427.2, 125.8, 125.2, 124.7, 115.6, 92.0,
85.3, 75.2, 59.9, 56.9, 28.3, 21.4 ppm; MS (ESk)pavz (%) 633.178 (22) [M+Nd]
649.152 (13) [M+K]; HRMS (ESI): calcd. for gzH31:0sN>CINa: 633.1763, found: 633.1769;
HPLC (major diastereomer) 20.86 min (major) 24.90 min (minor), n-heptane/atha95:5,
0.70 mL/min, Chiralcel-OD column.

tert-Butyl 3-([1,1'-biphenyl]-4-yl)-3-((1S,2S,3R)-3-hydroxy-5-methoxy-2-nitro-2,3-
dihydro-1H-inden-1-yl)-5-methyl-2-oxoindoline-1-caboxylate (3k)

Compound3k was isolated as a diastereomeric mixtur20{2 d.r.)
after flash chromatography (2:1 PentangCitas white solid (282
mg, 92%). Mp = 169-172 °Clal>' = + 162.2 (c = 1.00, CH@)t
89% ee (major diastereomer); IR (Capillary): 342978, 2931,
2299, 2071, 1988, 1915, 1736, 1613, 1557, 1488;,18%70, 1304,
1276, 1248, 1150, 1114, 1072, 1026, 957, 928, 8R0, 757, 696
cm®; *H NMR (600 MHz, CDCJ, major diastereomer} = 7.62 (d,J = 8.4 Hz, 1H), 7.60—
7.55 (m, 4H), 7.44 (1) = 7.7 Hz, 2H), 7.40 (d] = 8.5 Hz, 2H), 7.36 (1t} = 7.4, 1.0 Hz, 1H),
7.07 (ddJ=8.4, 0.9 Hz, 1H), 7.02 (d,= 8.1 Hz, 1H), 6.96 (s, 1H), 6.73—6.70 (M, 2HX(B.
5.47 (m, 2H), 5.25 (app s, 1H), 3.72 (s, 3H), 289 = 8.5 Hz, 1H), 2.33 (s, 3H), 1.64 (s,
9H); **C NMR (151 MHz, CDGJ, major diastereomery: =175.4, 160.7, 148.9, 142.9, 141.5,
140.2, 137.8, 136.2, 134.3, 130.2, 129.6, 129.8.312128.0, 127.9, 127.4, 127.2, 125.3,
124.7, 116.6, 115.4, 108.8, 92.3, 84.9, 75.6, @618, 55.5, 28.3, 21.4.ppm; MS (ESI, pos):
m/'z (%) 629.226 (100) [M+N4d] 645.200 (76) [M+K]; HRMS (ESI): calcd for gHz4N,07K:
645.2003, found: 645.1999; HPLC (major diastereands 9.07 min (major),g 12.30 min
(minor), n-heptane/ethanol, 90:10, 1.00 mL/min,r@leel-OD column.

tert-Butyl 3-([1,1'-biphenyl]-4-yl)-3-((1S,2S,3R)-5-fluoro-3-hydroxy-2-nitro-2,3-dihydro-
1H-inden-1-yl)-5-methyl-2-oxoindoline-1-carboxylate(3l)
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Compound3l was isolated as a diastereomeric mixtur20(2 d.r.)
after flash chromatography (4:1 Pentanglfitas pale orange solid
(268 mg, 90%). Mp = 161-172 °C{a]>' = + 1755 (c = 1.00,
CHCl); 91% ee (major diastereomer); IR (Capillary): 3833457,
3032, 2979, 2928, 2721, 2500, 2287, 2080, 20094,19812, 1739,
1608, 1558, 1487, 1448, 1395, 1370, 1309, 12498,11412, 1050,
1004, 936, 873, 820, 757, 696, 659 5rtH NMR (400 MHz, CDCJ, major diastereomery:
=7.64-7.54 (m, 5H), 7.48-7.41 (m, 2H), 7.41-7.33 M), 7.11-7.05 (m, 2H), 7.00-6.95 (m,
1H), 6.88 (ddd,) = 19.4, 8.4, 2.4 Hz, 2H), 5.47-5.42 (m, 2H), 5@8J = 8.5 Hz, 1H), 2.59
(s, 1H), 2.33 (sJ = 10.7 Hz, 3H), 1.63 (s, 9H)*C NMR (101 MHz, CDGJ, major
diastereomer)s =175.3, 163.5 (dJ = 248.4 Hz), 148.8, 143.6 (d,= 7.8 Hz), 141.7, 140.1,
137.7, 135.9, 134.5, 133.3 (@= 2.5 Hz), 130.4, 129.0, 128.2, 128.0, 127.86,2,2727.2,
125.9 (dJ =8.7 Hz), 124.7, 117.1 (d,= 23.0 Hz), 115.5, 111.8 (d,= 23.0 Hz), 92.2, 85.1,
75.2, 60.0, 56.7, 28.2, 21.5F NMR (376 MHz, CDGJ, major diastereomer} = -112.09
ppm; MS (ESI, pos)m/z (%) 617.207 (100) [M+N4d] 633.181 (76) [M+K]; HRMS (ESI):
calcd for GsH3z1FN2OgK: 633.1798, found: 633.1799; HPLC (major diastemecs): k 14.16
min (major), & 17.14 min (minor), n-heptane/ethanol, 95:05, 1n@min, Chiralcel-OD
column.

(9)-tert-Butyl  3-((1R,2S,3R)-5-chloro-3-hydroxy-2-nitro-2,3dihydro-1H-inden-1-yl)-3-
methyl-2-oxoindoline-1-carboxylate (3m)

Compound3m was isolated as a diastereomeric mixture (20:) dfter
flash chromatography (2:1 Pentang®t as a off-white solid (90 mg,
39%). Mp = 117 °C;[a]? = + 19.5 (c = 0.55, CHg); 39% ee (major
diastereomer); IR (Capillary): 3455, 2979, 2928/4,71607, 1557, 1472,
1368, 1346, 1315, 1285, 1252, 1145, 1092, 1012, 881, 835, 757, 679,
616, 584, 552, 522 ¢ *H NMR (600 MHz, CDCJ, major diastereomer} = 7.71 (d,J =
7.8 Hz, 1H), 7.28 (t) = 7.2 Hz, 1H), 7.25 (app s, 1H), 7.22 Jd& 7.8 Hz, 1H), 7.12-7.20 (m,
3H), 5.46 (dJ = 6.6 Hz, 1H), 5.40 (m, 1H), 4.25 (app s, 1H)62(bs, 1H), 1.65 (s, 9H), 1.64
(s, 3H);*C NMR (151 MHz, CDGJ, major diastereomer}i = 177.0, 148.8, 143.5, 139.2,
136.1, 135.4, 129.7, 129.6, 129.4, 126.7, 125.8,92122.7, 115.6, 91.2, 85.3, 75.1, 57.3,
51.0, 28.3, 22.7 ppm; MS (ESI, pos)z (%) 481.114 (66) [M+N4d]; HRMS (ESI): calcd.
for CasH2306N2CINa: 481.1137, found: 481.1136; HPLC (major diesteners): ¢ 7.92 min
(minor), & 9.28 min (major), n-heptane/ethanol, 90:10, 1.00mm, Daicel-OD column.

Cl
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(S)-tert-butyl  3-((1S,2S,3R)-5-chloro-3-hydroxy-2-nito-2,3-dihydro-1H-inden-1-yl)-2-
oxoindoline-1-carboxylate (3n)

_soc Compound3n was isolated as a diastereomeric mixture (12:} dfter
flash chromatography (2:1 Pentang®t as a off-white solid (99 mg,
44%). Mp = 73 °C; [a? = + 22.7 (c = 0.75, CHE) % ee (major
/ diastereomer); IR (Capillary): 3463, 2923, 28542232053, 1780, 1737,
3n on 1607, 1553, 1471, 1370, 1349, 1287, 1250, 11965,11@89, 1053, 1002,
878, 835, 753, 678 cm™H NMR (600 MHz, CDC}, major diastereomery = 7.86 (d,J =
8.4 Hz, 1H), 7.39-7.45 (m, 2H), 7.20-7.25 (m, 2A)2 (dd,J = 8.4, 1.8 Hz, 1H), 6.33 (d,=
8.4 Hz, 1H), 5.87 (t) = 6 Hz, 1H), 5.56 (tJ = 6 Hz, 1H), 4.75 (m, 1H), 4.21 (d,= 3 Hz,
1H), 2.61-2.67 (m, 1H), 1.57 (s, 9H}*C NMR (151 MHz, CDG): § = 174.1, 148.8. 142.2,
140.6, 137.0, 135.1, 130.8, 129.6, 126.3, 125.8,112125.0, 123.9, 115.7, 89.8, 85.2, 84.3
(minor), 73.9, 47.4, 47.1, 29.9 (minor), 28.3 (Mnd8.2 ppm; MS (ESI, pos)iz (%)
467.099 (99) [M+Na] ; HRMS (ESI): calcd. for &H,;0sN,CINa: 467.0980, found:
467.0980; HPLC (major diastereomers):10.93 min (minor), g 19.28 min (major), n-
heptane/isopropanol, 80:20, 0.70 mL/min, Chiralg@alcolumn.

Cl

3-((1S,2S,3R)-3-hydroxy-5-methoxy-2-nitro-2,3-dihyb-1H-inden-1-yl)-3-phenyl indolin
-2-one (11)

To a solution of3g (300 mg, 0.581 mmol, 1 equiv.) in QEl, (4 mL)
was added trifluoroacetic acid (0.224 mL, 2.90 mnlequiv.) and
stirred at RT for 2h. Distilled water was then adidi® quench the reaction
and the product was extracted with £ (5 x 50 mL). The combined
fractions are subsequently concentrated under vaodgurified by flash
column chromatography (2% MeOH in g&l,) to yield a white solid
(232 mg, 96%); Mp = 147 °Cla]¥= + 193.9(c = 0.79, CHG), 88 % ee (major
diastereomer, 20:1 d.r.); IR (Capillary): 3219, 2937, 2327, 2071981, 1703, 1616, 1553,
1493, 1469, 1370, 1321, 1273, 1193, 1156, 11129,10626, 967, 861, 832, 743, 697 tm
'H NMR(600 MHz, CDC4 majordiastereomer)d = 8.18 (bs, 1H), 7.41 (d,= 8.4 Hz, 2H),
7.31-7.38 (m, 3H), 7.11-7.19 (m, 2H), 7.03d; 7.8 Hz, 1H), 7.00 (] = 7.8 Hz, 1H), 6.68-
6.75 (m, 3H), 5.50 (1 = 7.2 Hz, 1H), 5.36 (ddl = 7.8, 2.4 Hz, 1H), 5.19 (d,= 2.4 Hz, 1H),
3.67 (s, 3H), 2.76 (d] = 7.8 Hz, 1H):**C NMR (151 MHz, CDGJ majordiastereomer)s =
178.5, 160.6, 142.8, 140.8, 137.3, 130.0, 129.89,312129.2, 128.6, 127.7, 125.7, 124.9,
122.9, 116.8, 110.8, 108.8, 92.4, 75.4, 60.1, 586G ppm; MS (ESI, posjvz (%) 455.099
(98) [M+K]"; HRMS (ESI): calcd. for &H.0OsNoK: 455.1004, found: 455.0988; HPLC
(major diastereomer);13.46 min (minor) 26.46 min (major), n-heptane/atia70:30, 1.00
mL/min, Daicel-AD column.
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Determination of the relative configuration of 3a and 3b by NOESY and
13CNMR

Only long range NOESY contacts can be reliably usexiructure elucidation of five member
rings due to ring flexibility. Vicinal NOESY contecare unreliable in five membered rings in
determiningcisitrans spatial positionind’>! Relative configuration of the cascade products
were assigned in analogy to long range NOESY ctsifemm compoun@a and3b.

Long Range NOESY contacts
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Long Range NOESY contacts
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Determination of the relative configuration of 3a and 3b by o,

hydroxyl effects on the 13C NMR shift
The o andp hydroxyl effects on th&*C NMR shifts provide information afis'trans relative
configuration of the proton on C1 and C2.

By inspection of thé’C NMR shift of C1 ¢-carbon) and C2Btcarbon) with known literature
values, the measured data is consistent with regpavdlues forcis-nitroindanols. Therefore,
the OH and N@groups areis- positioned, confirming the data obtained from ltheg range
NOESY contactd>*!

“C NMR shift C1 C2

Compound3a 75.7 ppm 91.9 ppm
Compoundb 75.2 ppm 91.9 ppm
Compoundl?2 74.8 ppm 94.1 ppm

12
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Determination of the absolute configuration by analogy

While efforts were conducted to yield crystals &solute configuration, no suitable X-ray
quality crystals could be obtained through testngeries of solvents and crystallization
techiques. Therefore, the absolute configuratioBaoivas determined by analogy of the first
Michael addition reaction of this domino reactianpreviously reported Michael additions
using TMS-protected di-dodecyl prolindlas catalyst (eqn 1, figure belolf}).

D111 CHy
"

Ph N oms Ph,
Me X NO2 (10 4 %) " Ph /4
mol7o e
+ —_——
W N (1)
hoc (Ref6 N
1a 2a Boc

Known absolute
configuration in literature

This project - From table 1 (manuscript)

HiC
Dl CHs
1

N
H OTMS

.. _NO.
\©fg: 2 (0 mol%
CHCly

25°C

3a %H
59% ee

= Table 1, entry 2
?ﬁ o o
MeO N i
N0z — A@
\©jg: Y 10
(0.5 mol%) CF3

CHCl; 3a o4
RT 93% ee
Table 1, entry 12

In our catalyst screening (Table 1 in manuscrihtg, relative topicity is the same for both
catalyst4 and catalysi0 used in our methodology. Hence catal/sind catalysi0 generates
the same major enantiom@a based on chiral HPLC comparison (see HPLC chrognaitos
below). With that, the absolute configuration atbcen 3 and carbon 4 (labeled in figure
above) of3a, can be deduced by analogy to reference 6.

A 58

[ Pty

catalyst 4 catalyst 10
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Proposed mechanism for diastereo- and enantiocontrol of the domino
reaction

Henry Mlchael
Reaction Addition

CF3
U L : ( /@;\VNOZ
1a-c

cis- transition state ©at10 Si-Reattack R®--, |

bifunctional kinetic TS 12 X
TS13 control

The control of enantio-induction of the cascadedpob3a-I can be attributed to transition
state TS 12 where aS-Re attack occurs between the oxinddleand theo-carbaldehyde
nitroolefin 2 in the hydrogen bonding catalyzed first Michael iadd step. The proposed
transition state using catalyHd is consistent with that suggested by Jgrgeeseh. for other
Michael additions with the same catallst.

In the second Henry reaction step, our proposedamsm involved catalystO binding both
the nitro group and the aldehyde moiety iispositioned transition stat€S13 through
bifunctional kinetic control, a concept we previlytistroduced® The cascade produ@s-|
were then subsequently generated with the nitranptfunctionalities positioneds relative
to each other, and the squaramide catdl§se-enters the catalytic cycle.
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Chiral HPLC Data

The enantioinductions for produga-n obtained for catalystO (in our methodology, Table 2
in manuscript) are determined by comparing the HRlafa to the opposite enantiomer
obtained when catalyStis used.

[ HEwLeTT
1200.0 A8 PackarD
n-Heptan/I1F 35:5;

=t in LM/DCM gelist

14:19:13
0Z.04.2017
aitlonsas AT Start
1 30.0°C
re in bar: 251
Flow tn ml/min: i.00
DADT B, S=230,16 Ref=360. 100 (CHT7200.0)
maL o
100
B
0|
LN
20 _ o
e L]
g = 5
o o= o SRR . 08
T T T
10 n an |

Area §

HEWLETT
PACKARD
12:19:44
22.05.2013
Rt Start At Stop
in®Cs Jo.0%c 30.0%¢
bar: 6.4 37.6
Fiew in ml/fmin: 1.00 1.00
DADA B, Ssg=330,16 Ref=380 100 (CHE16AC0.0
maL 5
ans-J
3504
3004
250 =
o004
150+
100
i
T T
41 iy
£ Rat. Time| Aras
! 7,36
2 0,64
| 93.56]
3.a01
ra 54804 5T 100,00
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Sample name: CH 831

Diata fila: CASNOOPYICHICH B3 IE.D
Description Laufmittat: reHeptenEOH 9:1. Die Probe istin EEOHLM galast

Injaction date: SRTAM L 25742 PM
Bog. Analysls method!  CHIRALPAKIC1-SLNPM CatalyS@

Column: Chiralpak IC, {150 x4 8] mm, Sy, Sk ICOOCD-OF01S

Pressurs at simr 18 bar St Thoww! 0500 il Calumn ovan M G

100 TP T 1 Seg= A a8 0

~EHEEEEREE

Tistai frivai]

i ¥ 3 F| 5 a 7 # % 10 1% 1F 11 4 15 M 1T W m W

Nama CHEN

AT [min] Typo Areath Aroa Haight Width [min]
amw .13 a0 338 14
474 BB a0t 315 049 o
&6 BR Q.08 4n 218 g
6.53 6B 1.28 33124 2109 023
7.4z & 485 128008 &8 018
B0 VY 1.21 645 0.06 LHE 3
BE1 VB 0125 ZIR94 36 1747.86 o221
.83 B xag 120056 TET a24
10,92 W 0.25 8480 4.69 LR
10,34 VB 0.3 23192 559 o4
12.51 BB 2.40 2831 109 0.3
Sum 1008 Pkl R ]
Sampla nama: CH 822
Diata file: CASNODPYWCHICH 822 1IC.D
Description: Laufmitial: n-HeptandE10H 91, Dke Probe kst in EYOHLM geldst
Injection date: B24/2013 1225217 PM Cata|ySﬂC
Acq. Analysis method:  CHIRALPAKICT-GLNP.M
Column: Chiralpak IC. {150 x 4.6) mm. Sy, SN ICODCD-OFS
Pressure al siart 18  bar Start flow: 0500 mlfmin Column oven’ 30 C
00 TV T TH, 500 =2, Pl =700, T =
1001 .
1804
1700 4
1040
150
14040
1300
1700
0
2 o0
E sond
20i-
T
B0
Sl
A0
00 = w E = 2
i s 3 . -
: 2 A N .
i ] ¥ i 3 [ [ i 1 o 1 13 " T T
i o
Name CH 822
RT [min] Typo Aroath Arca Helght Width [min]
382 BY G5 3479 4.03 0:13
424 VB 0.02 412 0.80 [ER14]
567 BV 106 038,00 108,840 043
G.58 WV .88 684,60 16.85 051
T va AT a4 20722.68 182523 LA
8,66 BB 4.41 1044 65 76.19 0zt
A454 BB A3 18681 1ot 027
13402 BB 0.az 7675 i 034

Sum 100000 23700 22
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Sample name:

Dinta fila:-
Description:

Injaction date:

Aoy, Analysis method

Calumn:

CH 832
CASNQOPYWCHWCH B3 1C.0

Laufmittat: reHemaEsOH 9:9: Die Prabe istin EKH/AM gelast

ST 32150 PM
CHIRALPA K 1-ELNP. W

Chiralpak IC, {1500x 4,6 mm, Sy, SN ICMOCD-0F0T5

St Tow:

LE00  mlfiren

Catalyst9

Fressure at start 18 bar Calumn over: 2888 G
el LA R Sg=a41 4 wartoden 58
0 o
sl |l
40
i |
0004
10
? 000
0
RE -]
Wl
B
o
a0 E
o 2 A S =t
1 F 4 3 " L] o r L] L ] 0 i} 1 1 1 Lo 1" L n " = n =
Tierrwa frovin]
Hama CH 833
BT [min] Type Areaty Araz Feaight Width [mn]
A ev 915 10645 906 016
424 VY .08 5346 6.7 o1z
442 WH .01 B11 108 w1
T34 BY .58 41230 3534 &1B
THT W 64 262530 143.88 028
11,79 ¥V 6,78 470322 14713 (L]
2.6 VB E§.22 B1153.82 4 &34
4,85 BB 0,14 10840 452 35
15.59 BB 0.18 114.53 304 oAl
9,11 BB 022 15611 60 a1
Sum 0.0 BAR55.78
Sample nome: CH 824
Data fila CASMOOPYCHEIC. O
Dizscription Laufmittel: reHeplanEWOH 51,
Do Profe 52 im LM/DCM galest,
_ o CatalystlC
Injaction dete; B24/2003 11:26:04 A
Acy. Analysis method,  CHIRALPAKIG1-GLNP M
Column Chiralpak IC, (150 x 4.6) mm, By, SN |COOCD-QFD1S
Prassurs at st 18 bar St Thovar; 0.500 mbmm Calimn owvan 2887 G
i =T | B
00 -
b ]
prii]
200
s ]
e B
Al ]
g 1600
1A
11
HidH
i
L]
A < . 1
= al T & o+ w
: ) 2z JLA F
g 2 2 ‘4 @ 78 B oW OMo@ oW oW oMo AT oW W o3 O# @@ 3
Tirvwa jmn |
Mama CH 834
RY [min] Typo Area'ly Aroz Habght Width [min]
35 8V .08 5258 553 LLE1]
4.25 W 0.08 4047 G5 oD
547 BY .01 e .56 013
747 BB 318 2165.96 18568 LR
A0S B ;31 21383 13,68 023
242 VY am 143210 1822 100
10.06 VB 1.48 870 19.27 087
120 BV B5 65 40014 285615 03z
1319 VB 4B 3188.32 14064 035
481 80 a3t 20580 B4 e
16,15 BB 1.23 B41.35 g D4z
Sum 106,00 EHESD 14
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Sample nama: CH 833
Biata fila: CASNOOPYWCHICH 833 ICD
Dascription] Laufmitiel: n-Hepian/E10H 9:1, Die Probe it in EIOHLM gelost
Injection date: B2H2013 8:21:37 AM
e Analysis method:  CHIRALPAKICT-BLNP.M Catalysig
Colummn: Chiralpak IC, {150 = 4,6) mm, Sy, SN ICO0CD-0F015
Pressure at atart: 18 bar Start Now: 0.500 mlimin Column oven: b I
TR TG~ 4 T oK

4804 -3

475 fat

A

ar

a0

5.

00

o
= 250
2 o]

200

TH

150

125

00

5

B0 2

25, L

o i o2 A a
i 2 A 1 [ 7 & 6 % 11 1 13 14 15 t@ 17 B @ 20 21
T i

Name CH 833

RT [min] Typa Arma'th Arga Haight Width [min]
3.91 BB 0.84 53.87 6.4 013
5.61 BB .08 369 0.43 013
6.33 BY .88 54.44 588 014
B.85 VB .06 3.70 0.38 o015
T.631 BB 407 258.21 22.23 018
8.81 BY 93.768 5965.13 43132 0.2z
9.84 VB 0.35 2243 122 022
Sum 100.00 G3G2.27

Samplo namae: CH 825

Drata fita: CASNOOPYWCHIB2SIC.D

Description: Laufmittel: n-Hepdan/E10OH 9:1;

Die Probe st im LMDCM gelbsl,
Injaction data: S242013 11:52:10 AM

Aeq, Analysis method:  CHIRALPAKIC1-BLNP.M

Column: Chiralpak I2, (150 % 4.6) mm, Sy, ¢ Cata|ys]‘_’|_c

Pressure at stari 19 bar Start flow: 0,500 mlimin Column oven:  30.02 "C

W 1 12 13 4 15 t@ 17 1 18 @ 2t =2 & M 2=

Tieme: ferr{
Name CH &25
RT [min] Typs Arga¥ Araa Height Width [min]
342 BV 0.25 95.85 222 0:58
3.02 W 0.18 T4.80 6.58 016
4.24 VB 003 1181 1.20 013
568 BB 266 4031.95 12612 013
6.1 8v 104 404,34 36.87 016
6,43 vy Lhvis] 30082 16.07 nzs
6.594 VB 1.05 40619 1666 033
T.76 BY Ba.60 3436075 2715 01g
902 vB 463 1704 87 124.48 022
10.07 B8 041 187.76 a9.84 025
11.09 BE 0.28 108.86 633 027
13.04 BEA .08 e 138 0.36
Fum 10400 SETEOD.TE
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Sample Name:
Data Tile:
Sample Info:

Saula:
S#uleninfor

Agilam Techanlogiss

TVCHAEITW. D
n-Hepran/EtOH 7:3:
t in DCM/LIM gelést

WHELE .M

250§, 6] mm

Catalyst9

Operator: Analycik Labor AKEN
DB:47:54
04.06.2013
Instrumant Conditions: At Start At Stop
Temperature in"C: 30,0 30.0
Fressura in bar: 32.2 3z2.1
Flow in ml/ming 0.5 n.5s
DAL B, Sa3=200,4 Rel=55d, 100 [CHEa 0]
maLl E
- £
oy
1407
12004
1008
BOG =
£00
40
3 g
200 % J £
o i hoeEs
H 10 15 P 25 s}
e Width | Height | hrea | hraa ¥ |
[§,7:0F] (mAl* 5]
S | | o] | cozal]
11 .24 4%, B4 | B2D.5E| 2.80]
21 3.271 1615.88| 29341.00| 94,79
3 @.40] 27.84| TJo3, 64 2. 56]
Total 30955, 22 100,00
Rample Kame: CH Bd40 Agllent Techanlagiss
Data file: D:WBERT\CHYB40W.D
Sample Infe: Laufmittel: n-Hepran/EtOH V:13:
Die Probe ist in DOMSLM gelést
Sdula: WHELE.™
Shuleninfo: [250%4, &) Em
Oparator: Analycik Labor
s CatalystlC
Injektion Time: 0%:-23:38
Injerktion Date: 04.06.2013
Inszrument Cenditions: At Start At Stop
Temperature in“C: 0.0 an.n
Fressure in bar: 3z.0 2.0
Flow in mifmin: 0.5 0.5
DADT 8, Sg=200.4 Ral=550,700 [CHESDW.O)
™
medd 4 7
o
B0 =
T
E00
500
400
m_
T g
03 83 =
AN 2
1 L] L L) L)
-] 12 15 2 i3 iy
L | Ret. Time | Width 1 Height | bras | hras & |
imanl fmALly {mAl* =)
I | I | | |
1y 4.87) 0.241 55,01 | 1171.12] 4,27
21 9.83| 0.28] 68.13| 1300.17) 4,74
3 12.26 .32 6.14| 136.39] n.50)|
4] 13.35) o.an) BO5. 08 | FABIMET 80,50
Tocal 27441.95 1no.on
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Sampla namao: CH 834 5 Kat
Data file CASMNOOPYWCHICH 83451C.0
Description: Leufmittel: n-HeptanEOH 9:1;
Die Prabe it im LWDOM gelbst
Injection date: BIATI2013 4:36:26 PM
Acq. Analysls method:  CHIRALPAKICT-ELNP.M Catalystg
Column: Chiralpak 1G, {150 x 4.6) mm, Sy, SM: 1C00CD-QFS
Preasure & SLar 45 har Start flow: 1.000 milfmin Column oven: 2998 C 3f 6H
TVRLTT I Tot =M1 @ Mgl =THET, 10N,
1100 =
1000 _
200
)
i
i B0
ik
400
)
TN
100 a ;
o D=
T 2 & 1 6 8 7 8 0 9 o 121 % 6 8% o5 2H N 5w TnH %
Tierea frrve
Mame CH 834 S Kat
RT [min] Typa Araath Area Height Width [min]
197 BY an 2702 5.58 0.or
24388 .04 357 0.55 010
33188 043 30.45 B.52 0.08
3.79 BV 162 353118 45.22 011
432 W 9514 BY08.20 103889 013
603 VB 048 43,80 408 0.1e
Sum 100,00 9153.18
Sample name: CH 836 R Kat
Data file: CASNOOPYICHICHB3ERIC.D Catalyst1C
Description: Laufmitial: n-HepilanE1OH %:1;
[Oie Probe it (m LM/DCM gelbst
Injection date: 503102013 4:05:18 PM
Acq. Analysis method:  CHIRALPAKICA-GLNP.M
Column: Chiralpak tC. {150 x 4. 8) mm. 5y, SN: ICDDCO-0FO1S
Fressure ot start: 35 bar Start flow:  1.000 mlimin Golumn oven: 2998 °C
e DT B Sig=2a, "-,I"I TP ]
5l
J00-{
A5
[
60
i)
A5l
3 4
350
i)
7504
211
6l £
00 N
- : gt '
R b e
T &F Vs 18 a0 en a6 ehahn 2HA &0 #6880
Time ey
Mame CH 836 R Kat
RT [min] Typa Areath Aran Haight Width [min]
1.97 BY 038 23.18 475 0.a7
2.93 BY T 437.35 H2.65 0.08
331 VB 0.37 2218 .84 o.40
379 BY ar14 G2B2.50 T36.88 [ 4]
432 W 4.50 27289 3243 013
492 BB ona 674 0.57 0,18
6.54 BB a0 18.10 127 0.2z
Sum 10000 GOG2.23
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CH H3H Agiien Technalogies

: n-Heptan/ExOH 7:3;
in DCM/LM gelést

Saule: WHELK.M
SEuleninfos (25034, §1men Cata|ys'[g
Operator: Analytik Labor AKEN
I fon Time: 14:28: 48
Injekticn Date: 03.06.2013
Instrument Conditions: Lt Start At Stop
30.0 30.0
31.5 31.7
0.5 0.5
TRDT B, Sgr2a0,4 Fal=5e, 100 [CHEIEW )
mALl b
300 5
250
200
150
w04
50
§E g
= g =
P W PN
5 n 15 20 2 g
H | Ret. Time | Width | Height | Area I Bres % |
tmin} (mAL) (MR~ =)
| | | I 1
1] 2.84| G.27)| 217.79]| 2.62]
2 10.18] 9.24] 18.051 0.23]
3l 11.32| 0,33 TE35:571 23.70)
4 16.30] .43 251.08] 3.25)
Toral T722.89 1an.00
1 CH 841 Agilent Tachaologise
Daca file: CENBERTVCHYWEEIW.D
Sampls Info: Laufr n-Hepran/EtHH T:3;
Die gt in DOM/LM gelést
Sanla: WHELE .®
SAuleaninfo: [250%4, 6] oen
OpErator: Analytik Labor AKER
Injektis 15:07:15
Injektlon Date: 03.06.2013 Cata|ySﬂC
InstrTument Conditions: At Start &t Stop
Temperature in®C: 30.0 30.0
Frassure in bar: 31.7 il.&
Flow in ml/minz 0.5 0.5
DADN B, Sg=230,4 Ref=550, 100 {CHBI WD)
bk :
B = o
500
4004
004
5 5
100 ¥
] % E =
q = 2
] 2 ol :
L 1 LI L 1
& 10 15 Fia) 25 mitf
E | Bet. Time | Width | Eeight | braa | Araz ¥ |
fmin} (mhLly ImAL* 5y
| | | |
11 .91 0,24 1, 20.33)|
21 10,19 .44 13,561 455.02|
ER| 11.33] 0,36 51391 12080.,07|
41 15,93 0.53) 30,23 23551.37)|
Total 25306, 66 oo, oo
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Sampla nama: CH 839
Data file: GAISNODPYWCHIBBIC D
Duscription: Laufmittel: n-Heptan/E1OH 901,
D Probe isl im LM/DGM gelbst.
Infection date: BrH2013 S43:48 AM
Acq. Analysis method:  CHIRALPAKICT-SLNP.M Catalystg
Calurmn Chiralpak IC, (150 x 4.6) mm. Sp. SN ICODCD-0F01S
Pressure ot starl: 36 lar Start flow 1,008 mlimin Column cven: 29.98. °C
51y OV T, g 22 T 00 T
T
-
i
B
Bl
450,
40404
%
300
2811
i}
160
1064 =
LY 4 Al A
i ¥ 3 3 g [ 7 l b fa 1 2 1 [ 5
Tiena proerd.
Hame CH 838
RT [min} Typa Arsatth Araa Haight Width [min]
1.06 BV 039 2388 511 0.07
22 W 19 11.65 254 0.07
321 BV 57 35.00 562 010
345 Vv .52 31.80 5.05 0.0
4,00 BY 333 20503 27.34 niz
438 Vv 24.00 679563 REE.74 013
493 Wy 028 1715 187 0.14
515 VB ora 4573 e 07
Sasm V00,00 616528
Sample name: CH 842
Data file: CASNOOPYWCH\B421C.0
Description: Leufmitiel: n-HeptanE10H &:1;
Die Probe il im LM/DOCM gelist
Injection dats: B32013 9:50:54 AM
Acq. Analysis method:  CHIRALPAKIZ1-ELNP.M
Calumn: Chiralpak 12, {150 % 4 &) mm, ! Catalystlc
Pregsure ot start: 36 bar Start flow:  1.000 mlmin Column oven: 2908 "C
TV B, B =240, 4 FAnl=DORT. 100
1M
11011
1000
01
ool
700
£ o)
500
AT
300 4
2 -
100 1 I\A &R
0 ax M M -
i ] i i 5 [ 7 [ [ 1o [l 2 1 1 15
Tt i
Name CH 842
RT [min] Typs Areath Aroa Haeight Width [min]
1.86 BY 025 2327 4.88 0.07
242w 15 14.14 340 0.08
293 BB o.ro B5.07 1248 0.08
3.18 BY 0.85 79.25 1353 009
4.00 BY a21.11 BE2T.25 1126 81 012
438 VB 534 480,38 644 013
4584 BY 045 42,14 447 0.15
5237 VB 48 A4 55 435 0.8
6.57 BB 0.68 6377 4.53 0z
Sum 10000 035884
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Sample Name: CH 858 'L HEWLETT
pata file: D ZWGORZONCHYESE0D. D P8 packARD
SBample Info: Lauf tel: p-Heptan/EtOH 931y
Die Frobe ist in LM gelést
SEule: DAICELOD.M
Bauleninfe: [250x4, &} mm
Operator: Analytik Labor AKERN
an Time: 15:36:38 Catalysto
ion Date: 19.06.2013 y
Inatrument Conditiona: At Start AL Stop
Temperature in®C: 30.0%c 3n.0%¢
assura in bar: 17.%6 17.9
Fiow in mIfmin: 0.0 0.70
DADY B, Sx=230,16 Ref=360,100 (CHESE00,0)
mALl £
GHE |
504
40
304
204
5
L o -
- j::
o
AN
v
—r— — T —r—T—TT7 — —
i 1 i 15 2 Fid it}
& Ret. Time| Width | Eeight |
(min} (mALly
I_ | |
2.87] a. {5 Y|
294 0. 2.02|
12,26] 1] 1.68]|
14.08] 0. B3, 34|
Total
Sampie Name: CH #58
cata f D:\GOMZONCHNAS580D.D

Gampla Info: Lanfmittel: n-Heptan/EtOH 9:1;
Die Probe it in LM gelést

Saule: DAICELOD.M
Sauleninfo: [250%4, &lmm
Operators Analytik Labor AKEN
Injekticn Time: 26:07:51
Injektion Date: 19.06.2013 CataIySﬂ'O
Ingtrument Conditicns: At 3tart At Sto|
Temperature in"C; 3n.0%c 30.0%C
Pressure in bar: 17.4 18.0
Flow irn ml/fmin: o.70 o.7a
DADA B, Sag=230,16 Ref=350,100 (CHEBS800.0)
mau 3 (=]
] &
o b
504
a0
30
] o
i i
203 =
10 =
] = 8
E at J o
] -
0 — o
———— T T T
i ! 1 15 20 5 Lillli
& Ret. Time| Width | HEeight | Rras | Brag o I
(minl {maLy imAL A=)
! | | | | |
1 g4.57] .36 20029 493,085 16.97|
2 F.92 .38 0.45] 13.58) 0.47|
k] 12.24| .56 3,111 £37T4.23| BL.55]
] 14.04] .49 2eTe| 28257 1.-02]
Total 511,33 Lon.ao
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Fample Hame:
Data File:
Zample Info:

Hdnle:
ZHuleninfe:
Dperator:

Injektlon T

HYBSTHOD . D
n-Keptan/ETOR
Die Probe ist in LM galést

Ls 95

OATCELAD, M
{250, fi)mm
Analytlk nabor AHER

Catalyst9

Injektion
Instrumont Conditions: At Stop
Temparature Ln®"C: 30.0°¢C
Prassura i7.0
Flew in ml/min: Q.70
OADT B, Sig=220, 16 Ral=360, 100 (G HEE oD O]
=
mALl £
ELE ko
25
204
f5
=
=
i i
"
5 o z
Tk g BB = £
= o= o
[ G
T T
1 & % i
| & | Ret. Tilmel Width I Helght | Area % |
Imin} {mAL]
1
0,29
F.64]
8,85
2.22]
0, 7a)
a.laj
0,330
2558, 75
2917, 34 L0%.00
Sample Mame: CH 862 ney HEWLETT
Dat File: D VEORZOVCHYAS2KR0D. D PACKARD

Sample Info:

ganle:
Sauleninfe:
Oparator:

ist in LM gel
DAICELOD.M

(230=a; &)mm

Analytix Labor AEER

n-Heptan/EtOH

et

tign Time: 1135415 Catal st1C
tion Date: 24.06.2013 y
Inacrument Conditiona: AT Start At Stop
Temperature in®C: an.ote .0
Erassure in bar: 16.9 17.1
Flow fn milfmin: o7 .7
DADT B, Sx)=230,16 Ref=3a0, 100 (CHEEZNOD.D)
maLl g
501 H
m_
30+
20=
o
10+ "
= g
1 2 A 2
o e e
T T T T — T T
10 20 A0 miny
§# | Bet. Time| Width | Height | braa | hras
[min} EmaLly {mAll* 5)
| | | | | _
1) 4.34) .24 0.4%] .35 O0.13
21 12.33] 0.58| B 80| 5,94
il 20.8¢| 1,03 54.17| 23,44
41 24.84) 1,13 0,38 o.48
Total Loo. oo
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CH 323 HEWLETT
Dz % EONZOWDHY 32300.D PACKARD
Laufmittel: n-Heptan/EtOH 2:1:
Oie Frobe ist in DCMYLM gelést.
DAICELOD.M
[230xd, &) mm
Rralytik Labor AKEN Catalys@
Injekticn Time: 09:57:47
Injektion Date: 20.06.2013
Instrument Cenditicna: AL Start AT Stop
Temperature in'C: 30.0% Jo.o*c
Eressure in bar: 27.0 I3 g
Flew in mlfmin: 1.00 .06
DADT B, 5ig=230,16 Ref=350, 100 (DHIZ300.0)
mall ] E
a0
A0
304
0
a@
101+ E
ES =
) ] m. ,
T T T r—y—r—r r———r T T T T
o 1 10 1 2 i
& Ret. Time| Width | Height | Ares § |
imin| {mall)
I N I I_ |
1l 3.04] 0.16| [T 0.3010
F 3.5 0.14] 0. 54| 0.31)
3 g, g.31 2.531 4,251
L1 B8 0.42| 5.34] 5_28|
5 24 0. 68| 59,38 BE.BA|
Total 290,77 100.00

Sample Name: HEWLETT
pata file: PACKARD
Sample Info: n-Heptan/EtGH 5:1;
Dim Proke ist in DOM/LM gelédat,
DAICELOD.M
[250x4, &]mm
Cparatar: Analytik Labor AEEN
Injekticn Time: 09:30:03
Injektion Date: 20.06.2013 Catalyst1C
Ingtrument Conditleons: At Start At Stop
Temperature in°Ca: an.ots ag.o*¢
ssura in barc: 26.9 27,48
in ml/fmins .on 1.00
DADY B, Sag=230,18 Ref=380,100 (DHI2Z00.0)
= [
mAL Z
a6 (=2 |
T
& -
w_
404
304
20+
1= g % 5!
o % S e
—r— —T — —T— —
o L i 1t 0 i
£ Bet. Time| Width | Height | Braa | Bras & |
{min) {mALy {mall*s)
| | | | |
1 3.04| 0.14] 0L T TLBE| .26
21 6.96| 0.33| 4,44 1n4g,592) 3.511
al 2,07 0,47 BB, 36| 721,39 an.e9|
L ¥ 1229 dogd | 32057 15665 A=24 |
Total 2880.79 1on.on
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Sample Na
Data file:
Sample Info:

DH 325

D\ EONZONDHY 32500, D

al: n-Heptan/EtOH
& ist in LM geléat
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HEWLETT
PACKARD

Baule: LOD.¥
Sauleninfo: [250%4, 61 mm
Oparator Labor AKEN
11131154 Catalyst9
21.06.2013
Inatrument Conditiona: AL Ztart &t Stop
mperature in®C: 30.0%C 30.0%¢C
Prassure in bar: 25.8 26.0
Flow in ml/min: .00 i.00
DALY B, 5x=230, 15 Ref=360,100 (DHI2500.0)
mill 7] 2
10+
A
-
4]
24 B =
= = 2 3
™ =
~ ﬁﬁl ot
¥ (Eie e T R ﬁ - Py T &m
¥ | Ret. Time| Width | Helght | Area | hraa
imin} {mall} {mAl* 5y
i | | | I_ |
11 2.80) 0.1 0,32 2,07) 0.26|
2l 1.12] F.22] 0,71 12.27| L.65}
Ji 36T 0,13 1.1%] 10.611 1,43
4 12.01] o3 B | GLA4B| 17.35] 2.34)
51 14.23] 0,63 0,45 23.54) 3.17
&l 17.13) 0.89%| 11.36) BIG.BE| 91.13
Tokbal 742 .70 1p0.00
OH 324 HEWLETT
Dt \GONZONDHY 324000 8 paCKARD

Laufmittel: n-Heptan/EtOH
Dig Erobe ist in DCM/IM gelést.

CATCELOD.M
(250x4, Shmm
Arnalytik Labor AEEN

Saula:
Saulsninfo:
Oparator:

Injekticn Time:
Injekticn Date:

CatalystlC

Instrument Conditiona: At Stop
Temperature in"C: an.e*¢
Pressura in bar: 26.0
Flow in ml/min: 1.00
DALY B, Sqg=230,18 Ref=350,100 (DH32400.0)
maAL #
504
]
i
20 @
1 =
b = %
10+
] E g =
] =1 L =
ad iaffl H— s
0 P 1
—r—r— —T—T— — T T——T—T— 1 —r—r—T
i i 1 i 20 2 mig
E Ret. Time| Width | Height | hres | Aras | |
{min} (mALl {mAD*s5)
| | | |
1 0.11) 0,30 3.01 o.o49)
21 .13 1,84 16,82 0.48]
] 0.42| 11.34) 32074 9.13|
&1 054 0,48 21.35] Oo.a1|
51 0.5 BO.A8| 3005.56 BE.67]
& 0.34) 2.53] 14505 4.13]
35127153 1op.00
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Sample Name:

of Chemistry 2013

CH 844
D \GOKZOYCHAE440D.D

F

~ HEWLETT
. F8 PACKARD

Laufmittel: n-Heptan/EtOH 2:1:;
Mie Probe 15t in LM/EtOH geldst
FEule: DAICELOD.M
Saulaninfo: C alcel Q0 (230x4;E}mm
OparAbor: A & Labor AKEN CataIyS@
Injekrion Time: 09:22:57
Injskticn Date: 28.08.2013
Instrument Conditicna: AL Start At Stop
30.0%c 30.0%¢C
28.1 28.¢
1.00 1.00
DADY B, 5ag=230.15 Ret=360 100 (CHE4400.0)
AL 2
8-
70
Bl
|
FhT|
30
20
4
10 J
o
T T T T
-} a 15 20 iy
£ Bet. Time| Width ] Eeight | Area | Aras b I
tmint {mAY imAU> 5}
| | . | |
1) 791 50,50 Z149.47 BT.02|
2 9.301 LGy 73] 285,36 12.08]
Toral 2444 B3 10000
Sample Hame: CH B&# HEWLETT
Data f£il D \GONEO\CHYAEA0D. D PACKARD
Sample Info: Laufmitt n-Heptan/EtOH 2:1::
Die Probs ist in IM/ELOH geléat.
Saole: DAITELOD.M
Saulaninfo: Chiraloel OD (250x4, 6}mm
Operat Analytik Labor AKEN Cata|ystlc
ion Tima: 09:46:29
Injektiocn Datae: 28.08.2013

InaTrument Cenditiona: AL Start At Stop
Temperature in"C: n.o%e 0.0%¢
Prassure in bar: 27.8 28.3
Fiow in ml/ming 1.00 .00
DADT B, Sig=230, 15 Ref=360, 100 (CHEE00.0)
ma - =9
40—
i o
&
-
20—
ra
&
14 o
0 & ~
— ——T——T ——T—T— T
i 10 15 Py i
& HEet. Tims| Width | keight | Brea | Araz & |
{min} mallh AmAL* =)
| | | ] |
1] 5.99) 0.271 134,22 6,43
21 &.321 2.27| 30,57 1.47]
E1] §5.821 0. 0% 9 0.00] D.00|
41 1.32] 036 23 5TE. 92| 271,151
51 2.241 .41 48 1342,31) 64.35]
Total Z0E6. D3 100.00
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Sampla narma: CH 870
Data fils CASNOOPYICHIBTOIC.D Cata|ystg
Descriptian; Leufmitiel: n-HeplandP 8:2;
Diet Probe & im LM/DCM gelbst,
Injection date: BE32013 1000357 AM

Ach. Analysis method:  CHIRALPAKIC-BLNP.M

Calurmn: Chiralpak 12, (150 x £.6) mm. Sy, SN 1CODCD-QFH S
Presaure al sieri: 26 bar Start fiow: 0700 mifmin Columnoven; 2988 "C 3n z)H
o0 DPv T T =2 04 Ft=THRT, W ;
140 3
R}
120
110
00
a0
a0
10
3 o
? &
Al
a
204
i
ol kM :
it AN
3 =
-0
fiTdii it hdinnehantseranahdahsdEadrannhosns
Timé g
Hame CH &70
RT [min] Type Areath Area Height Widih [min]
10088 Mt 8528 401742 146 60 0.56
1925 MM 1372 TH203 10.73 122
Sum Jod.00 SEO0.45
Samplo name: CH 869
Data file CASMOOPY\CH\BRIC.D
Description Laufmitiel: n-HeptandlP  8:2;
Die Probe istim LM/DCKM gelosl Catalysu'c
Injection date 832013 G2 750 AM
Acq. Analysis method:  CHIRALPAKICT1-GLNP.M
Column Chiralpak b2, (150 % 4.6) mm, Sp. SN 1ICDDCO-QF01S
Pressure al sturt: 26 bar Start flow: 0700 mifmin Column oven; 2997 "C
TR - 500 =00 A Tl =THR] TN
T
0
140
00
80
B0
0
= 1]
&
40
a0
20
.u h
0 L N S P
BT N
= =
L T T T
T 53 4 58 7 h & 11 1213 14150 17 it 920 21 2279 24 55 0 &7 B Al B M ®
Tima fmanf
MName CH 869
RT [min] Typs Arwath Area Height Width [min]
1053 BB 1365 134235 4378 047
19.28 BB 8535 B4H2 .35 138.00 0.2
Sum 10000 BEZ. 0
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CH H3H
D: \BERTWCHYB38W. D

Laufmittel: n-Heptan/EtOH
Die Probe ist in DOH/LM ge
WHELK.M™

1250x4, &) mn

Catalyst9

Instrument Conditions: Bt Start it Stop
arature in‘c: 30.0 0.0
essura in bar: 3.5 31.7
Flow in ml/min: 0.5 0.3
TADT B, Sige230,d Ral=550, 100 (CHEIEW. 0]
maL b
s -
250
200
1504
" iz 2
= 5 L]
o W T e
g 10 15 o 25 i}
¥ | Time | Width | Eeight | Braea % |
imin} {mALT)
S |
1| 4,88 ENH
2 10,181 0.23]
3l 1.32| 23.70
4l 16.30] 3. |
100.00
la Hame:
film

epran/EtOH 7:3:
in DEW/TM geldst

Catalyst10 (Gram Scale
after columi

crument Conditions: At Start At Stop
Temperature in°Ci 30.0 30.0
essure in bar: 32.2 32.5
in ml/fmin: 0.5 0.5
TRD B, 5g+200.4 Foel=550, 100 [CHBSANA )
il o 5
609
1404
1204
1004
a0 &
ol 2
o4 g E
20 xee 2 [|5 B
L &
T T T T T T T
B 1+ 2 25 30 35 mi
+ | Width | Height | Area I Area |
(A}
sl oot
1 4.57| 0|
2 5.08] 3|
3 5.4%| q]
1 663 aj
5 8.97| 3|
6 10.27| 1]
7 11.53 6|
] 13.40] 3|
] 16.32| 2

45

Japple I

Fdules
Sauleninfor

melk 01

woaen - CatalystlO (Gram Scale
o, RS aftertrituration in E,O

ope

Injektion Times
Injektion Date:

Instrumant Conditions:

Temparacura in
seure in 1
ow AN mLiming

TR 0 S~ 20 A P50 100 (GHBGERET O
ma 3
800 o
5003
4060 4
300+
200+
g
1o 5 iz
r 5 LA,.A_
H 0 15 3 = e
|4 Ret. Time | Width | Hedght | Acea | Area 4 |
fmin} TR}
|
| 1
| 2
| 3
| 4
Total
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Sample Name:
Cata =H
Sample

DHA\IZTRD.D

ZON

Info:

Probe ist
Saula;
Sauleninfo:
operator:

DAICELAD.M
250%4; 61 mm
Armaliytik Labor AEKER

09:27:03
04.07.2013

on Time:
on Date:

Instrument Conditiona: At Start
eraturs in‘c: 30.0%C

Prassura in bar: in. 8

Flow in ml/min: 1.00

8l: n-Heptan/EtOH
in IM gelést

HEWLETT
PACKARD

&

i icH

’

derived from Catalys®

AL STOp
.0t
3.1
L.00

DADY G, Big=214.8 Red=380 100 {DH3ZTAD.O)

el §

] L
204
15
T

#F | Ber. Time| Width | Height | Ares | Araa & |
(min} {mRLy mAl* =)
| | |
1] S U.15] B2.18|
21 a1 0.36| 1B.23]
3] 43| 3 120E,.15%
4l el | 33,86
51 26.27 44,33
Total 1356,79
Ti3z

in LM gelost
Saule: DAICELAD.M
Saulaninfo: [250x%; &) mm
Oparator: Analytix Laborc AREEN
Injekticn Time: 0:19:14 H
Injsktion Dates 04.07,2013 derived from CatalystC
Ingzrument Conditicna: AL Start At Stop
Temparature in"C: 0. 0% a0.0%¢
Proassura in bar: n.§ 3.3
Flow in mlfmin: 1.04a L.0o
DADY C. SigaZ14 8 Ref=360_ 100 (DHCHEETAD D)
mid ] §
m_
50—
w_
a0
H+
7 g
w -t -
wy 8§ E o
54 ]
1] &—L— 'f\%j\r
, % % % o
& Bet. Time| Width | Height | Area | Arez | |
(mint {mALTy imAlY s
| | |
1} 3 4,558 5Z.63| 0.71]
2 5. B.27] B3.98| L.13
3 13. T.45] 401.87| S.40]0
LB 15, 151 336.06) 4.51]
51 26. 80,58 BRT3.43) BB.24|
Tota Ta48.13 100,00




