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Supporting Information

General Information: Nuclear magnetic resonance (NMR) spectra were recorded on a Varian
Inova-500 or a Varian Mercurry-400. Chemical shifts are reported in parts per million using the
solvent resonance internal standard (chloroform, 7.26 and 77.0 ppm, unless specified otherwise).
Data are reported as follows: chemical shift, multiplicity (app = apparent, par obsc = partially
obscured, ovrlp = overlapping, s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet, br =
broad, abq = ab quartet), coupling constant, and integration. FT-IR infrared spectra were
recorded on a Mattson Galaxy Series FTIR 3000 spectrometer. Optical rotations were measured
on a Jasco DIP 370 digital polarimeter using a 2mL, 1dm cell, and are reported as [&]p
(concentration in grams/100 mL solvent). Melting points were measured on a Mel-Temp
apparatus, and are uncorrected. The mass spectroscopic data were obtained at the Harvard
University Mass Spectrometry Facility. Chiral HPLC analysis was performed on a Hewlett-
Packard 1050 instrument. Chiral GC analysis was performed on a Hewlett-Packard 5890 gas
chromatography. All reactions were carried out in oven-dried glassware under a nitrogen
atmosphere unless otherwise noted. Analytical thin layer chromatography was performed on
0.25mm EMD Chemical silica gel plates. Silica gel 60 (230-400 mesh) from EMD Chemicals
was used for flash chromatography.

Experimental Procedures for Catalyzed Michael Addition of Ketone to Nitroolefin:

General Procedure A. The nitroolefin (1.0 mmol) and catalyst 1 (0.1 mmol) were placed in a
1.5 mL vial equipped with a Teflon-coated stirbar. Toluene (50 pL) was added under Ny,
followed by the addition of ketone (1.1 mmol). The vial was capped and the resulting mixture
was stirred for 24 h. The reaction progress was monitored by "H NMR analysis. Upon complete
consumption of the nitroolefin, the crude reaction mixture was applied to silica gel and product
isolated by flash chromatography.

General Procedure B. The nitroolefin (1.0 mmol), benzoic acid (0.1 mmol) and catalyst 1 (0.1
mmol) were placed in a 1.5 mL vial equipped with a Teflon-coated stirbar. Toluene (50 uL) was
added under N,, followed by the addition of ketone (5.0 mmol). The vial was capped and the
resulting mixture was stirred for 24 h. The reaction progress was monitored by 'H NMR
analysis. Upon complete consumption of the nitroolefin, the crude reaction mixture was applied
to silica gel and product isolated by flash chromatography.

General Procedure C. The nitroolefin (0.5 mmol) and catalyst 1 (0.05 mmol) were placed in a
1.5 mL vial equipped with a Teflon-coated stirbar. Toluene (250 pulL) was added under Ny,
followed by the addition of ketone (2.0 mmol). The resulting mixture was stirred at rt, and an
addition portion of catalyst (0.05 mmol in 80 pL of toluene) was added after 12 h. The resulting
mixture was stirred for additional 24 h. The reaction progress was monitored by 'H NMR
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analysis. Upon complete consumption of the nitroolefin, the crude reaction mixture was applied
to silica gel and product isolated by flash chromatography.

General Procedure D. The catalyst 1 (0.1 mmol) was placed in a 1.5 mL vial equipped with a
Teflon-coated stirbar. Toluene (50 pL) was added under N, followed by the addition of ketone
(2.5 mmol). A solution of nitroolefin (0.5 mmol) in toluene (200 pulL) was added via syringe
pump over 20 h. After the completion of the addition of nitroolefin, the resulting mixture was
stirred for additional 24 h. The reaction progress was monitored by '"H NMR analysis. Upon
complete consumption of the nitroolefin, the crude reaction mixture was applied to silica gel and
product isolated by flash chromatography.
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O,N Ph- Prepared from trans-4-methoxy-f-nitrostyrene (180 mg, 1.0 mmol) and
0 acetophenone (1.1 mmol, 128 pL) according to General Procedure A, affording

212 mg of white solid after chromatography (4:1, hexanes:EtOAc). [o]p™ -23.4°

OMe (c 1.42, CHCl3); mp 70.5-72.5 °C; IR (KBr) 3033, 2936, 2839, 1681, 1549, 1255,
1180, 1029, 760, 691, 560 cm™; "H NMR (400 MHz, CDCls) & 7.92 (d, J = 5.9 Hz, 2H), 7.58 (t,
J =73, 1H), 7.46 (t,J = 8.1 Hz, 2H), 7.22 (d, J = 8.8Hz, 2H), 6.87 (d, J = 8.8 Hz, 1H), 4.83 (dd,
J=6.95,12.3 Hz, 1H), 4.67 (dd, ] = 8.1, 12.4 Hz, 1H), 4.18 (m, 1H), 3.78 (s, 3H), 3.48 (abq, J =
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6.6, 16.5 Hz, 2H); *C NMR (75 MHz, CDCl3) § 197.0, 159.0, 136.4, 133.5, 131.0, 128.7, 128.5,
128.0, 114.4, 79.8, 55.2, 41.6, 38.6; LRMS (CI) m/z calcd for C;7H17NO4 299, found 299.

mmol, 128 pL) according to General Procedure A, affording 223 mg (83% yield)

of white solid after chromatography (4:1, hexanes:EtOAc). [a]p™’ -23.2° (¢ 2.51,
CHCl3); mp 91-92.5 °C; IR (KBr) 3081, 3060, 3029, 2921, 1688, 1546, 1373, 1269, 1225, 1184,
703, 686, 560 cm™'; 'H NMR (400 MHz, CDCls) & 7.93 (m, 2H), 7.60 (m, 1H), 7.48 (m, 2H),
7.36-7.25 (m, 5H), 6.87 (d, J = 8.8 Hz, 1H), 4.86 (dd, J = 6.95, 12.4 Hz, 1H), 4.72 (dd, J = 8.1,
12.4 Hz, 1H), 4.27 (m, 1H), 3.52 (m, 2H), 3.48 (abq, ] = 6.6, 16.5 Hz, 2H); °C NMR (75 MHz,
CDCls) & 196.8, 139.1, 136.3, 133.6, 129.0, 128.7, 128.0, 127.9, 127.4, 79.5, 41.5, 39.2; LRMS
(CI) m/z calcd for [M + NHy4] 287, found 287.

ozNgﬁh Prepared from trans-f-nitrostyrene (150 mg, 1.0 mmol) and acetophenone (1.1
O

368 uL) according to General Procedure B, affording 193mg (93% yield) of

white solid after chromatography (4:1, hexanes:EtOAc). [a]p™ +2.4 ° (¢ 1.03,
CHCl3); mp 120-122.5 °C; ( IR (KBr) 3064, 3035, 2968, 2948, 2919, 2902, 1714, 1548, 1384,
1361, 1163, 758, 696, 548 cm™; "H NMR (400 MHz, CDCl5) & 7.35 (m, 2H), 7.32 (m, 1H), 7.22
(m, 2H), 4.71 (dd, J = 7.3, 12.5 Hz, 1H), 4.62 (dd, ] = 7.8, 12.2 Hz, 1H), 4.04 (m, 1H), 2.93 (d,J
=7.32, 1H), 2.12 (s, 3H); *C NMR (75 MHz, CDCl3) & 205.4, 138.8, 129.0, 127.9, 127.3, 79.4,
55.5,46.1, 39.0, 30.4; LRMS (CI) m/z caled for [M + NH4] 225, found 225.

oZN/5(CH3 Prepared from trans-f-nitrostyrene (150 mg, 1.0 mmol) and acetone (5.0 mmol,
0

cH, Prepared from trans-4-methoxy-f-nitrostyrene (180 mg, 1.0 mmol) and acetone

o) (5.0 mmol, 368 pL) according to General Procedure B, affording 208 mg of

white solid after chromatography (19:10, hexanes:EtOAc). [a]p™ — 1.5° (¢ 1.32,

OMe CHCl3); mp 93.5-94.5 °C; IR (KBr) 3028, 3002, 2960, 2901, 1715, 1550, 1517,

1260, 1180, 1033, 813, 554 cm™; "H NMR (400 MHz, CDCls) & 7.14 (d, ] = 8.4 Hz, 2H), 6.86

(d, J=8.8 Hz, 2H), 4.68 (dd, J = 6.6, 12.3 Hz, 1H), 4.58 (dd, J = 7.7, 12.1 Hz, 1H), 3.95 (m, 1H),

3.78 (s, 3H), 3.73 (d, ] = 6.9 Hz, 2H), 2.11 (s, 3H); *C NMR (75 MHz, CDCl5) & 205.5, 159.1,

130.6, 128.4, 114.4, 79.7, 55.5, 46.2, 38.4, 30.4; LRMS (CI) m/z calcd for [M + NH4] 255, found
255.

(5.0 mmol, 368 pL) according to General Procedure B, affording 192 mg (87%

yield) of white solid after chromatography (4:1, hexanes:EtOAc). [a]p”" +5.5 ° (¢

Me 1.59, CHCI;). IR (KBr) 3056, 3029, 2976, 2944, 2924, 1717, 1551, 1378, 1365,

1163, 816, 544 cm™; 'H NMR (400 MHz, CDCl3)  7.14-7.08 (m, 1H), 4.69 (dd, J = 6.9, 12.3

Hz, 1H), 4.60 (dd, J = 7.7, 12.1 Hz, 1H), 4.0-3.93 (m, 1H), 2.91 (d, J = 6.9 Hz, 2H), 2.31 (s, 3H),

2.11 (s, 3H); °C NMR (75 MHz, CDCls) & 205.4, 137.4, 135.7, 129.6, 127.1, 79.5, 46.0, 38.5,
30.2, 20.9; LRMS (APCI) m/z calcd for C1,H;sNO3 221.1, found 221.4.

OZNE‘;AWCHs Prepared from trans-4-methyl-f-nitrostyrene (163 mg, 1.0 mmol) and acetone
o)

v, Prepared from 2-(2-nitrovinyl)furan (139 mg, 1.0 mmol) and acetone (5.0 mmol,

O2N S ® 368 pL) according to General Procedure B, affording 175 mg (89% yield) of
_0 white solid after chromatography (4:1, hexanes:EtOAc). [a]p™’ +5.7° (¢ 1.32,
CHCI3); mp 54.5-56 °C; IR (film) 3151, 3124, 2920, 1714, 1552, 1430, 1377,

1165, 1015, 741 cm™; "H NMR (400 MHz, CDCl;) & 7.34 (dd, J = 0.73, 1.8 Hz, 1H), 6.30 (dd, J
= 1.8, 5.7 Hz, 2H), 6.15 (d, J = 6.2 Hz, 1H), 4.72 (dd, J = 6.2, 10.6 Hz, 1H), 4.67 (dd, J =3.3,9.9
Hz, 1H), 4.14-4.07 (m, 1H), 3.01 (dd, J = 6.6, 18.1 Hz, 1H), 2.93 (dd, J = 7.3, 13.2 Hz, 1H), 2.18
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(s, 3H); >C NMR (75 MHz, CDCl3) & 205.0, 151.6, 142.3, 110.5, 107.0, 77.0, 43.4, 32.8, 30.2;
LRMS (CI) m/z calcd for [M + NHy] 215, found 215.

ON CHs  Prepared from trans-2-(2-nitrovinyl)thiophene (155 mg, 1.0 mmol) and acetone

A O (5.0 mmol, 368 pL) according to General Procedure B, affording 201 mg (94%
yield) of pale yellow oil after chromatography (4:1, hexanes:EtOAc). [o]p™ -
11.8 ° (¢ 1.76, CHCL3). IR (film) 3111, 3005, 2919, 1714, 1552, 1429, 1378, 1166, 850, 707 cm™’;
"H NMR (400 MHz, CDCl3) § 7.21 (dd, T = 1.1, 4.8 Hz, 1H), 6.95-6.90 (m, 2H), 6.15 (d, J = 6.2
Hz, 1H), 4.74 (dd, ] = 6.6, 12.4 Hz, 1H), 4.67 (dd, J = 7.3, 12.4 Hz, 1H), 4.35-4.29 (m, 1H), 3.02
(d, T = 6.6 Hz, 1H), 2.16 (s, 3H); °C NMR (75 MHz, CDCl3) & 205.0, 141.6, 127.1, 125.4,
124.6, 79.6, 46.7, 34.4, 30.2; LRMS (CI) m/z calcd for CoH;;NO;S 213, found 213.

=~

o e Prepared from trans-1-nitropropene (44 mg, 0.5 mmol) and acetone (5.0 mmol,
CH, O 368 uL) using 15 mol% of catalyst (0.075 mmol) and 2 mol% of benzoic acid
(0.01 mmol) according to General Procedure B, affording 55 mg (70% yield) of
pale yellow oil after chromatography (4:1, hexanes:EtOAc). [a]p™ — 4.8° (¢ 1.0, CHCl;). IR
(film) 2972, 2938, 1716, 1551, 1517, 1369, 1172 cm™; "H NMR (400 MHz, CDCl3) & 4.44 (dd, J
=6.2, 11.7 Hz, 1H), 4.37 (dd, J = 6.6, 11.9 Hz, 1H), 2.83 (m, 1H), 2.81 (dd, J = 6.3, 13.1 Hz,
1H), 2.64 (dd, T = 6.6, 17.9 Hz, 1H), 2.17 (s, 3H), 1.07 (d, J = 6.9 Hz, 3H); °C NMR (75 MHz,
CDCl) 6 206.3, 80.1, 46.4, 30.3, 28.1, 17.3; LRMS (CI) m/z calcd for [M + NH4] 163, found
163.

(5.0 mmol, 368 pL) using 15 mol% of catalyst (0.075 mmol) and 2 mol% of

benzoic acid (0.01 mmol) according to General Procedure B, affording 82 mg
(81% yield) of pale yellow oil after chromatography (4:1, hexanes:EtOAc). [a]p™ -9.0 ° (c 1.0,
CHCL). IR (film) 2961, 2934, 2872, 1717, 1551, 1369, 735 cm™; "H NMR (400 MHz, CDCls) &
4.48 (m, 2H), 2.71-2.55 (m, 2H), 2.54 (dd, J = 4.8, 17.6 Hz, 1H), 2.17 (s, 3H), 1.68-1.58 (m, 1H),
1.30-1.17 (m, 2H), 0.93 (d, J = 6.6 Hz, 3H), 0.91 (d, J = 6.6 Hz, 3H); *C NMR (75 MHz,
CDCl) 6 206.7, 78.5, 44.7, 40.5, 30.8, 30.4, 25.0, 22.4, 22.3; LRMS (CI) m/z calcd for [M +
NH,4] 205, found 205.

OZWCHS Prepared from trans-4-methyl-1-nitro-pent-1-ene 72 mg, 0.5 mmol) and acetone
o)

cH, Prepared from trans-1-nitro-hex-1-ene (72 mg, 0.5 mmol) and acetone (5.0
o mmol, 368 pL) using 15 mol% of catalyst (0.075 mmol) and 2 mol% of benzoic
acid (0.01 mmol) according to General Procedure B, affording 78 mg (78%
yield) of pale yellow oil after chromatography (4:1, hexanes:EtOAc). [a]p”” -5.0 ° (¢ 0.8,
CHCl). IR (film) 2934, 2864, 1719, 1551, 1435, 1379, 1167, 733 cm™; '"H NMR (400 MHz,
CDCl3) 6 4.45 (d, J = 5.1 Hz, 2H), 2.65-2.50 (m, 3H), 2.17 (s, 3H), 1.41-1.29 (m, 5H), 0.91 (m,
4H); C NMR (75 MHz, CDCls) & 206.7, 78.3, 44.6, 32.9, 31.1, 30.4, 28.7, 22.5, 13.8; LRMS
(CI/NH3) m/z caled for [M + NH4] 205, found 205.

O,N

OMe Prepared from trans-f-nitrostyrene (150 mg, 1.0 mmol) and a-methoxyacetone
OZN/WCHs (1.1 mmol, 101 pL) according to General Procedure A, affording 178 mg (75%
Ph O yield) of white solid after chromatography (4:1, hexanes:EtOAc). IR (KBr) 3066,
3031, 3010, 2933, 2831, 1715, 1554, 1380, 1226, 1196, 1106, 764, 703, 653, 534 cm™'; '"H NMR
(400 MHz, CDCls) & 7.36-7.30 (m, 3H), 7.23 (m, 2H), 4.89 (dd, ] = 4.8, 12.7 Hz, 1H), 4.74 (dd,
J=8.4,13.0 Hz, 1H), 3.90-80 (m, 2H), 3.38 (s, 3H), 2.04 (s, 3H); °C NMR (75 MHz, CDCl;) &
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208.1, 135.3, 129.1, 128.5, 128.1, 88.1, 76.7, 58.8, 45.9, 26.2; LRMS (CI) m/z calcd for [M +
NH4] 255, found 255.

Me Prepared from trans-f-nitrostyrene (0.5 mmol, 75 mg) and 3-pentanone (0.75

O,N ' cH, mmol, 80 pL) according to General Procedure B using 2 mol% benzoic acid
) W s

Ph O (0.01 mmol, 1.2 mg), affording 76 mg (65% yield) of white solid after

chromatography (4:1, hexanes:EtOAc). [a]p™ + 13.4° (¢ 1.55, CHCl;). IR (KBr) 3062, 3032,
2972, 2940, 2882, 1716, 1544, 1457, 1436, 1382, 759, 703 cm™; 'H NMR (400 MHz, CDCl;) &
7.32-7.23 (m, 3H), 7.19-7.16 (m, 2H), 4.82 (dd, J = 5.1, 12.8 Hz, 1H), 4.74 (dd, ] = 9.8, 12.8 Hz,
1H), 3.81-3.75 (m, 1H), 3.03-2.9 (m, 1H), 2.37-2.27 (m, 1H), 2.19-2.04 (m, 1H), 1.20 (d, J =
6.95 Hz, 3H), 0.85 (t, J = 7.32 Hz, 3H); *C NMR (75 MHz, CDCls) § 212.5, 138.0, 128.8, 77.5,
49.0, 45.8, 35.7, 14.3, 7.2; LRMS (APCI) m/z calcd for C;3H;7NO5235.1, found 235.2.

OMe Prepared from trans-4-methyl-1-nitro-pent-1-ene (65 mg, 0.5 mmol) and o-

OszHs nqethoxyacetone (2.0 mmol, 92 uL) General Procedure C, affording 94 mg (78%

o yield) of colorless oil after chromatography (9:1, hexanes:EtOAc).IR (film)

2960, 2935, 2874, 1720, 1554, 1468, 1382, 1356, 1110, 756, 740 cm™; '"H NMR

(400 MHz, CDCl3) 6 4.45 (dd, ] =5.9, 13.2, 1H), 4.37 (dd, ] = 6.2, 13.2, 1H), 3.59 (d, J = 5.5

Hz, 1H), 3.38 (s, 3H), 2.69-2.63 (m, 1H), 2.21 (s, 3H), 1.68-1.58 (m, 1H), 1.68-1.60 (m, 1H),

1.34-1.17 (m, 2H), 0.93 (d, J = 2.9 Hz, 3H), 0.92 (d, J = 3.3 Hz, 3H); °C NMR (75 MHz,

CDCl) 6 209.4, 87.0, 75.6, 58.9, 37.4, 37.3, 26.1, 22.5, 22.1; LRMS (CI) m/z calcd for [M +
NH4] 235, found 235.

Prepared from trans-f-nitrostyrene (0.5 mmol, 75 mg) and 4-methyl-pent-2-
OZNW one (1.1 mmol, 69 pL) according to General Procedure A, affording 88 mg

(71% yield) of white solid after chromatography (4:1, hexanes:EtOAc). [a]p>
+3.5 ° (¢ 1.02, CHCl3); mp 37-39 °C; IR (KBr) 3065, 3032, 2960, 2932, 2873, 1712, 1552, 1378,
761,701 cm™; 'H NMR (400 MHz, CDCl3) & 7.35-7.20 (m, 5H), 4.72 (dd, T = 7.0, 12.4 Hz, 1H),
4.63 (dd, J=17.7, 12.5 Hz, 1H), 4.05 (m, 1H), 2.91 (abq, J = 6.6, 15.4 Hz, 2H), 2.28 (abq, ] = 7.3,
13.9 Hz, 2H), 2.12 (m, 1H), 0.85 (d, J = 6.3 Hz, 3H), 0.84 (d, ] = 6.3 Hz, 3H); >C NMR (75
MHz, CDCls) 6 207.5, 138.9, 129.0, 127.8, 127.4, 79.4, 52.2, 45.7 39.0, 24.4, 22.4, 22.3,; LRMS
(CI) m/z calcd for [M + NHy4] 267, found 267.

Prepared from trans-f-nitrostyrene (0.5 mmol, 75 mg) and 3-hexanone (2.5
cH, mmol, 225 pL) according to General Procedure B using only 2 mol% of benzoic
Ph O acid (0.01 mmol, 1.2 mg), affording 59 mg (53% yield) of white solid after

chromatography (4:1, hexanes:EtOAc). [a]p®® -4.8 ° (c 0.8, CHCLs). IR (KBr)
3084, 3064, 3035, 2986, 1710, 1544, 1437, 1385, 1282, 1170, 1089, 759, 703, 536 cm™; 'H
NMR (400 MHz, CDCls) 6 7.33-7.19 (m, 5H), 4.80 (dd, J = 4.9, 12.7 Hz, 1H), 4.73 (dd, J = 9.3,
12.9 Hz, 1H), 3.81 (m, 1H), 3.02 (m, 1H), 1.95 (s, 3H); 1.23 (d, J = 7.3, 3H); °C NMR (75 MHz,
CDCl) 6 209.8, 137.9, 128.9, 127.9, 127.8, 77.5, 49.7, 45.7, 29.4, 14.2; LRMS (ES) m/z calcd
for [M + NH4] 239, found 239.

CH;
O,N

ON T CH Prepared from trans-f-nitrostyrene (0.5 mmol, 75 mg) and 3-hexanone (2.5

“ Bh 6o ° mmol, 225 pL) according to General Procedure B using only 2 mol% of
benzoic acid (0.01 mmol, 1.2 mg), affording 28 mg (25% yield) of white solid after
chromatography (4:1, hexanes:EtOAc). [a]p®® +7.06 ° (¢ 0.75, CHCI3). IR (KBr) 3085, 3062,
3032, 2986, 2949, 2906, 1718, 1548, 1379, 1120, 762, 697, 571, 543 cm™'; "H NMR (400 MHz,
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CDCl3) & 7.35-7.20 (m, 5H), 4.72 (dd, J = 7.0, 12.4 Hz, 1H), 4.63 (dd, J = 7.7, 12.1 Hz, 1H),
4.06 (m, 1H), 2.89 (d, J = 7.0, 2H), 2.462.24 (m, 2H), 1.02 (t, ] = 7.3, 3H); °C NMR (75 MHz,
CDCls) 6 208.1, 138.9, 129.0, 127.8, 127.4, 79.5, 44.9, 39.1, 36.5, 7.5; LRMS (ES) m/z calcd for
[M + NH4] 239, found 239.

Prepared from trans-f-nitrostyrene (0.5 mmol, 75 mg) and 3-hexanone (2.0
OZNW mmol, 110 pL) according to General Procedure A affording 78mg (67% yield)

of colorless oil after chromatography (4:1, hexanes:EtOAc). [alp? +6.0 ° (c
0.58, CHCI3). IR (KBr) 3065, 3033, 2965, 2935, 2877, 1712, 1551, 1378, 764, 701 cm™; 'H
NMR (400 MHz, CDCl3) é 7.35-7.20 (m, 5H), 4.72 (dd, ] = 6.8, 12.2 Hz, 1H), 4.63 (dd, J = 7.8,
12.2 Hz, 1H), 4.05 (m, 1H), 2.92 (abq, J = 6.8, 17.6 Hz, 2H), 2.39 (m, 2H), 1.58 (m, 2H), 0.86 (t,
J=17.32, 3H); PC NMR (75 MHz, CDCl;)  207.8, 138.9, 129.0, 127.8, 127.4, 79.5, 45.2, 45.1,
39.0, 17.0, 13.5; LRMS (ES) m/z calcd for [M + NH4] 253, found 253.

Prepared from trans-f-nitrostyrene (0.5 mmol, 75 mg) and 3-hexanone (1.5
mmol, 92 pL) according to General Procedure B using only 2 mol% of benzoic
Ph O acid (0.01 mmol, 1.2 mg), affording 64 mg (51% yield) of white solid after
chromatography (4:1, hexanes:EtOAc). [a]p®® +13.0 ° (¢ 0.42, CHCL); mp 61.5-63.0 °C; IR
(KBr) 3064, 3032, 2966, 2880, 1714, 1542, 1434, 1384, 759, 703 cm™'; '"H NMR (400 MHz,
CDCl) 6 7.32-7.17 (m, 5H), 4.81 (dd, J = 5.4, 12.7 Hz, 1H), 4.73 (dd, J = 9.8, 12.7 Hz, 1H),
3.81 (m, 1H), 2.99 (m, 1H), 2.30 (dt, J = 7.3, 17.1 Hz, 1H), 2.08 (dt, J = 7.3, 17.6 Hz, 1H), 1.41
(m, 2H), 1.20 (d, J = 6.8 Hz, 3H), 0.72 (t, J = 7.32, 3H); *C NMR (75 MHz, CDCl5) & 211.8,
138.0, 128.9, 127.9, 127.8, 77.6, 49.2, 45.8, 44.4, 19.5, 16.5, 14.4, 13.4; LRMS (CI) m/z calcd
for [M + NH4] 267, found 267.

CH,
O,N

CHs Prepared from trans-f-nitrostyrene (0.5 mmol, 75 mg) and 3-heptanone (1.5
o.N"y Oy~ mmol, 105 pL) according to General Procedure B using only 2 mol% of
Ph O benzoic acid (0.01 mmol, 1.2 mg), affording 69 mg (53% yield) of white solid
after chromatography (4:1, hexanes:EtOAc). [a]p™’ +11.9 ° (¢ 0.39, CHCI3); mp 64-65 °C; IR
(KBr) 2955, 2934, 2870, 1708, 1542, 1437, 1383, 755, 701 cm™'; '"H NMR (400 MHz, CDCl3) &
7.31-7.28 (m, 2H), 7.26-7.23 (m, 1H), 7.18 (d, J = 6.8 Hz, 2H), 4.81 (dd, J = 4.9, 12.7 Hz, 1H),
4.73 (dd, J =9.8, 12.7 Hz, 1H), 3.81 (m, 1H), 3.01 (m, 1H), 2.31 (dt, J = 7.3, 17.1 Hz, 1H), 2.10
(dt,J=17.3,17.6 Hz, 1H), 1.34 (m, 2H), 1.20 (d, J = 6.8 Hz, 3H), 1.14 (m, 2H), 0.79 (t, J = 7.3,
3H); >C NMR (75 MHz, CDCls) § 212.0, 138.0, 128.9, 127.9, 77.6, 49.2, 45.8, 42.2, 25.1, 22.0,
14.4, 13.4; LRMS (CI) m/z caled for [M + NH4] 281, found 281.

CHs Prepared from trans-f-nitrostyrene (0.5 mmol, 75 mg) and 3-heptanone (1.5
O,N ' mmol, 117 pL) according to General Procedure B using only 2 mol% of
Ph O benzoic acid (0.01 mmol, 1.2 mg), affording 70 mg (50% yield) of white

solid after chromatography (4:1, hexanes:EtOAc). [a]p™ +13.2 ° (c 0.93, CHCl); mp 61.5-63.0
°C; IR (KBr) 3065, 3012, 2956, 2872, 1709, 1543, 1459, 1438, 1382, 700 cm™; 'H NMR (400
MHz, CDCls) ¢ 7.31-7.28 (m, 2H), 7.26-7.23 (m, 1H), 7.19 (d, J = 6.8 Hz, 2H), 4.81 (dd, ] = 5.4,
12.7 Hz, 1H), 4.73 (dd, J = 9.8, 12.7 Hz, 1H), 3.81 (m, 1H), 3.00 (m, 1H), 2.30 (dt, J = 7.3, 17.1
Hz, 1H), 2.10 (dt, J = 7.3, 17.6 Hz, 1H), 1.36 (m, 2H), 1.20 (d, J = 6.8 Hz, 3H), 1.18 (partially
ovrlp, m, 2H), 1.05 (m, 2H), 0.82 (t, J = 7.3, 3H); °*C NMR (75 MHz, CDCls) & 212.0, 138.0,
128.8, 127.9, 127.8, 77.6, 49.2, 45.8, 42.5, 31.0, 22.7, 22.3, 14.4, 13.8; LRMS (CI) m/z calcd for
[M + NH4] 295, found 295.
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OZW Prepared from trans-4-methyl-1-nitro-pent-1-ene (65 mg, 0.5 meI) and 4-
o] methyl-pent-2-one (5.0 mmol, 312 uL) General Procedure D, affording 64 mg

(56% vyield) of colorless oil after chromatography (95:5, hexanes:EtOAc).
[a]p”® -8.6° (c 0.5, CHCls). IR (KBr) 2960, 2873, 1712, 1552, 1468, 1369, 1171 cm™; 'H NMR
(400 MHz, CDCl3) 6 4.45 (d, J = 5.5 Hz, 2H), 2.72 (m, 1H), 2.61 (dd, J = 7.3, 17.9 Hz, 1H), 2.49
(dd, J =5.5,17.9 Hz, 1H), 2.30 (d, J = 6.6 Hz, 2H), 2.19 (m, 1H), 1.68 (m, 1H), 1.33 (m, 2H),
0.93 (m, 12H); >C NMR (75 MHz, CDCls) & 208.9, 78.6, 52.3, 49.2, 44.4, 40.6, 30.8, 25.1, 24.5,
22.5,22.4,22.3; LRMS (CI) m/z calcd for [M + NH4] 247, found 247.

OZW Prepared from trans-4-methyl-1-nitro-pent-1-ene (65 mg, 0.5 mmol) and 2-
o pentanone (5.0 mmol, 270 pL) General Procedure D, affording 53 mg (50%

yield) of colorless oil after chromatography (9.5:0.5, hexanes:EtOAc). [alp® -
8.3° (¢ 0.3, CHCIy). IR (KBr) 2962, 2935, 2875, 1713, 1551, 1381, 913, 735 cm™"; "H NMR (400
MHz, CDCls) 6 4.4 (d, J = 5.9 Hz, 2H), 2.72 (m, 1H), 2.61 (dd, J = 7.3, 18.1 Hz, 1H), 2.50 (dd, J
=5.4,18.1 Hz, 1H), 2.41 (t, ] = 7.3 Hz, 2H), 1.66 (m, 3H), 1.29 (m, 2H), 0.93 (m, 9H); *C NMR
(75 MHz, CDCls) 6 209.1, 78.6, 45.2, 43.9, 40.6, 30.9, 25.1, 22.5, 22.3, 17.1, 13.7; LRMS (CI)
m/z calcd for [M + NH4] 233, found 233.
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AD, 20% ipa/hex, 1 mL/min

DAD1 A, Sig=208 4 Ref=550,100 (HHWAPODO002.0)
s g
150 i
100
50
—_— e — o S - = A— . )
U' L) Li v T L v T T T ¥ - g 1 ™ T Ll L] T T I T 3 T T
5 7.5 10 12.5 15 17.5 20 225 miiry
TSNS S TS S S S S T S S S S S ST S S S S S S T S S S S S S S S S S S S S CSSEEESEESEEEEsEEEEEE
Area Percent Report
- T > s st T sttt E e 2 T s T T P s f A s PR NI R TIRENENRATRN ST T F RN OY
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*g] [mau] %
it Radebe bttt Gt b dhihbl et ohttolbbstmiadl fotat bttt Bkttt | Ph
1 14.042 PB 0.4463 6748.23437 222.23282 51.5525 SR
2 18.BBS VV 0.5575 6341.78955 158.94B890 4B.4475 0
Totals : 1.30900e4  381.18172
_ OMe
T DAD1 A, Sig=208.4 Ref=550,100 (MPLVAPOODGO0.0)
mAL
80O
600 ‘@
400 § .ﬂh.
LB e’ e —— Ty e e g g
5 7.5 10 12.5 15 175 20 225 miny

s S T S ST T ST T TS TS T S ST S S S S S S TS S S S S S S S S S S S I T S N DR A E W .

Area Percent Report

s sssealdEs IS I I R EE e N N S T S S TS S e S SE e EE S S

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*g] [maU] %
1 13.741 MM 0.8354 4.612%1e4 515.88409 99.B452
2 18.405 MM 0.2137 T71.49965 5.57584 0.1548
Totals 4.62006e4 521.45994
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15% ipa/hex, 0.9 ml/min AS

'DAD1 A, Sig=208 4 Rel=550,100 (HH\APDO00OT O}

e — —

——
18 20

mAL =
150 - - &
100 /\
50 \
w e

10 12 22
n--ﬂﬂ.”“ss-'----'--‘-.----'--l-!ﬂ-.-t.:lI'll':"--'--'------.--------.----
Area Percent Report
.---'--.-.---..-----.---.-‘.-Itﬂ*‘ﬂ”taE------'----.--l-ﬂﬂn--l‘h&:hﬁnﬁ""-'
Peak RetTime Type Width Area Height Area
# | [min] [min] [mAU*g] | [mAU] | % | Ph
----------- e R P R B
1 14.511 BB 0.6879 9122.14355 178.59947 50.4062 F
2 18.281 VB 0.8366 B8975.10645 129.49702 49.59318 O
Totals : 1.80973e4 108.09650
DAD1 A, Sig=208,4 Ref=550,100 (HH\APO00002.D)
maL) 3 o
E &
200 4
150 - &
un: g _$'
H;: — ‘\‘\HZ“_ T ‘ w; —
T T T T L T T L B "_ Prr—T— ¥ T T T —
10 12 14 16 18 20 2

Area Percent Report

e e e e R g

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mau] %

1 14.403 MM 0.B8561 1.31951e4 256.89523 85.3395
2 18.459 MM 0.6565 B7.73894 2.22759 0.66805

Totals : 1.32828e4 259,12282
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25% ipa/hex, 1mL/min, AS

e T I S S S S S S S S S S S S ST S S SR S S S S S SRS S EEEEEEEEEE

DAD1 A, Sig=208 4 Rel=550,100 (HHACETONE1.D)
mALl -
E "
125 - -
100
?5—; \\\
50 - . iy s ccony,
T T T ¥ —-""_'l Li T L T T L -r T T T T —_— _'I' ."1'1_7 T L -l T T T - T T L]
5 7.5 10 125 15 17.5 225 minj
EEssSS s S EsS S ST s S N S T S S s S S S S S T S T S T S S T T T S T T S S T T T T T S T S E S ST EEEEE S
Area Percent Report
'--'-_-'--‘-‘."B-Hﬂ‘ﬂ'.-“B’-'Iﬂ":..-".--'--'-I'-.--.--------------‘-'-
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*g] [mau] L
e e |[-==mmmene |-mmeees [emomene | i
1 13.555 PB 0.6399 E03B.68750 130.47807 48.1324 1AM 3
2 16.701 BB 1.0525 6507.30225 73.24B842 51.8676 !
Totals : 1.25460e4 203.72645
DAD1 A, Sig=208 4 Ref=650,100 (G \HH\HPLC\HH\AS000001.D)
maue dﬁ;
: ol W
WG? é’t E »
u ;. . r - 'l m ¥ | ¥ T T - T T~ T
10 12 14 16 18

S T S I N N S e s S S S S SSSS SIS EE e e E s e

Area Percent Report

S S S I I s s s s s S T T T S S S S S NS sE S SsS S eSS S eSS S s s

Peak RetTime Type Width Area Height hrea
#  [min] [min] [maU*s] [mauU] %

0.7849 1.03247e4 219.23091 995.8159%9
0.3146 19.04464 1.00307 0.1841

1.03438e4 220.23998
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oD, 8% IPA/Hex, 0.6 mL/min

DAD1 A, Sig=208 4 Ref=550,100 (HHVACETONET.D)

oBs38 2

‘ﬂ*---l:l:I'-IB-'--I’-----.-----.--.-Hlt:t::w‘-"-----------nq"'w'-------------
Area Percent Report

R EE RS s s S S S S S S S S S S S S S S SRS S S S SS SS o o o SS oSNNI EEES RS ES s s 02 N

Peak RetTime Type Width Area Height Area
# | [min] | | [min] [mAU*g] | [maU] %
---------------------- P L e
1 53.301 MM 31.0810 1.83981e4 99.52593 50,3691

2 &5.231 MM 3.7879 1.81285e4 72.76414 49,6309

Totals : 3.65266e4 179.29007

OMe

DAD1 A, Sig=208,4 Ref=550,100 (HH\ACETONES.D)

"_l_lﬁ'_'r_l_ Pr—— L | T T T L 1]

50 55 1] _€5 7o 75

FRAFa Fa Mo A 4 P d FEf dmm ob il B e Fareer Pk e P

N N T T T T T S S S S S RN T I I S s S S s S s s S T S S S S S S S S S EE SN

Area Percent Report

e .--'- L2 2 ¢ 28 2 & ¢ & 4 &2 § B 8 & 8 4 2.} 2 X 2 - - B R = =& - % 2 32 2 2 = ® : -+ = 2 2 § % §F & + R 8§ & & |
Peak RetTime Type Width Area Height Area

# | [min] | I [min] I [mAU+g] [mAU] %

1 53.440 PB 1.2515 750.42645 7.08618 0.5545
2 64.368 MM 5.0522 1.34585e5 443.98282 99.4455

Totals : 1.35336e5 451.06899
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oD, B% IPA/Hex, 0.8 mL/min

DAD1 A, Sig=208.4 Ref=550,100 (HHNACETONEG.D)

t i R 2 ke 2 2 i P P P PR R TR TR TR TR PR

Area Percent Report

TR S S S E e S S S ST OE T

—r—r—r—— 11—
40 45 mi

CH3

Peak RetTime Type Width Area Height Area Ol
#§ [min] [min] [mAU*s] [mAU] % 4
1 29.216 MM 2.0664 1.3292%a4 107.21199 50.5495
2 38.290 MM 2.7132 1.30039%e4 79.87917 49.4505
Totals 2.62967e4  187.09116 fe
DAD1 A, Sig=208,4 Ref=650,100 (HHACETONET D)
150
100 - 2 #.,'?
ﬂué Fﬁﬁp
i e e —— o e e e e ———— T ——
- EEWEATEE e . 35 40 45 min

eSS T S I I I e e S s s s s s s s S STSS ST SE S ST

Area Percent Report

s A s s e S S T S ST SIS

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*g] [mAU] %
1 30.768 MM 2.3191 431.35980 2.10005 1.2715
2 38.945 MM 2.7690 3.34935e4 201.59592 98.7285
Totals : 3.39248e4 204 .69597




AD, 6% IPA/Hex, 0.6 mL/min

DAD1 A, Sig=208,4 Ref=550,100 (HH\ACETONE3.D)
mAU%
300 -
200 -
100 -
g e e : /R SR s
16 18 20 an 272 min
Signal 1: DAD1 A, S5ig=208,4 Ref=550,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
Somo |asnens e oeeeaes e P |
1 22.889 MM 1.2808 3.18367e4 474 .29419 49.9324
2 26.980 MM 1.5407 3.19229%e4 345.32077 50.0676
Totals : i B e gl e
CH;
O,N
- @]
< 0
M Ly A TR NG T, U I R UIVI;",U}
8\
/ : é;
S S
T
e &
cEa B
: oo o ey s PP PR T LULO . G99V /3 e == S
T FAY) 2 Py £ £ Al v min
Signal 1: DAD1 A, Sig=208,4 Ref=550,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
1 22.698 MM 1.3936 1.51185e5 1808.12354 99.4144
2 27.040 MM 1.4221 850.56140 10.43719 0.5856
Tatala - 1 EoNATEaD 1010 ceAfs
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oD, 8% EtOH/Hex, 0.8 mL/min

eI I s s s s ssE s E s Es EE SE S S eSS s s S EEEEEE

DAD1 A, Sig=208,4 Ref=550,100 (HH\ACETONEOQ.D)

S S S S S S S S S S T S S S S S S S S S S I I I S S S E S S E S E S S S S S EEE
Area Percent Report
e Bl S i P R b e R B R R R T 2 S b s ot o 2 s S R ¢t 2t
Peak RetTime Type Width Area Height Area
#  [min) [min] [mAU*e] [mauU] %
sadafaendass e S o e B e CH;
1 30.281 MM  1.8035 1.35275e4  125.00785 50.6879 O
2 37.580 MM 2,.2B09 1.31603e4 95.16085 49,3121
Totals 2.66877e4 221.16870
DAD1 A, 5ig=208,4 Rel=550,100 (HHACETONET D)
mALl
400
200 il -ﬂ?
¢ = | I -I@ii G ¥ | :
20 25 30 35
Peak RetTime Type Width Area Height hrea
#  [min] [min]  [mAU*s] [mAU] *

1 30.281 MM 1.3810 2357.67505 2B8.93832 2.0082
2 37.159 MM 3.1981 1.16938a5 609.41E09 97.93208

Totals : 1.19336e5 €38.35441




- 1y 0 N ¥ ®
C C C C C C
- C 0 C 0 0 c
v C C c C b C
I
N
3 1 b 4 T o T =0, 7ET
i = S5 TGE
o
Area Percent Report
Sig. 1 in C:\PERK\EKPORTE\SIGNAL-D
Pk# Ret Time Area Height Type Width Area %
B | mmmmmmoaae R R ommm oo |
1 20.787 322072 4058 BF 0.945 50.2808
2 25.798 3118474 2862 MM l.854 49,7192

Total area = 640546



F — M}
Ul C g C
. 0 0 0 C
0 C C C C
— F
I
i
i
§
_ |
_ s ——— 1 T
4
I
W i
Qi3
ONTY Y
CH; O
Area Percent Report
Sig. 1 in C: \PEAK\EXPORT2\SIGNAL.D
Pk# Ret Time Area Height Type Width Area %
=== [ e o |- R | mmmmee e |
1 21 593 158702 2467 MM 1.072 96.6305
2 27.809 5534 137 MM 0.673 3.3695

Total area = 164236
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3 (v W b Ul H
C C C C c C
o) c c C C C
c 0 0 C C C C
!
&
ot i g s FEC <2
(W = —=20.T87
= < ~—ogsTie
D:.
0]
Area Percent Report
Data File Name : C:\PEAK\EXPORT2\SIGNAL.D
Operator : Page Number |
Instrument : HP5890A Vial Number : 0
Sample Name 3 Injection Number
Run Time Bar Code: Sequence Line
Acguired con : JAN 15, 1505 10:43:55 Instrument Method:
Report Created on: 15 Jan 05 11:45 AM Analysis Method : QC15MIN.MTH
Sig. 1 in C:\PEAK\EXPORTZ2\SIGNAL.D
Pk# Ret Time Area Height Type Width Area %
=== | =mmmm e | ==mmenn e na | e mmm e P s [memnmees |
1 20.787 322072 4058 BF 0.9245 50.2808
2 25 .798 318474 2862 MM 1.854 49,7192
Total area = 640546
User Modified



(Sl L=

OO0 L
CcoOo<s 1L
QOoO=

C
2 i
o |
f
!
i
!
— ———— S = —— ——
kf?en@
s I CH
c 1 OEN K]
0
F
Area Percent Report
Data File Name : C:\PEAK\EXPORT2\SIGNAL.D
Operator i Page Number s A
Instrument : HPSBS0A Vial Number : 0
Sample Name - Injection Number
Run Time Bar Code: Sequence Line
Acquired on : JAN 15, 1905 11:49:33 Instrument Method:
Report Created on: 15 Jan 05 12:29 PM Analysis Method : QC1SMIN.MTH
8ig. 1 in C:\PEAK\EXPORT2\SIGNAL.D
Pk# Ret Time Area Height Type Width Area §
O [ s | mmn e B L frrm e |
1 21.593 158702 2467 MM 1.072 96.6308
2 27.809 5534 137 MM 0.673 3.3695
Total area = 164236
Usger Modified



gamma TA, 110 isothermiec, front column

FID1 A, (HHINH-AC.D)

3500— : f"’

. . \
3000 |
| 3 s &
2000 —
1500 -
1m T T T - T T T T T T T 3 T 83 = ' I'-—-'F"--——T -
a0 35 40 45 50 min
Peak RetTime Type Width Area Height Area
L] [min] [min] counts*s [counts] %
T e ] e jerr=——tas | ot i |
1 34.479 MM 1.8498 1.9891Be5 1752.21704 49.905862
2 43,143 MM 2.4814 1.99671e5 1341.12720 50.09438
Totals : 3.98589e5 3133,.34424
FID1 A, (HHWH-AC-AM.D)
= CH4
counts OEN
3500 -
3000 - 8 ,p:{.p
2500+
2000 - W
] E 1..':‘{5
1500 M
] > ol S .
1000 " T T d T T T T '
30 35 40 45 50 min
Peak RetTime Type Width Area Height Area
f [min] [min] counts*s [counts) ]

e | === | === == e | ==mmmmm e e [ == |
1 36,397 MM 0.7806 7173.47412 153,15279 3.13325
2 43.026 MM 2.5787 2.21773e5 1433.3665B 96.B6675

Totals : 2.28947e5 1586.51336
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oD, 10% EtOH/Hex, 0.7 mL/min

DAD1 A, Sig=208 4 Ref=550,100 (HHIMOAQOO00.0)

T T U T | t ¥ t T T T L T 1 T T T T T

T T | T L ;
....... = R 25 30 35 40 2 min
Area Percent Report
Signal 1: DAD1 A, Sig=208,4 Ref=550,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] ¥
RIS e S| U s [ el e e s T || IR . S
1 15.218 MM 0.B594 2.49830e4 484 .51413 40.9540
2 17.764 MM 0.8697 5261.61132 100.82719 B.6252
i 23.078 MM 1.2216 4B53.88330 66.77068 B.0224 QOCH,
4 33,315 MM 2.0332 2.58641e4 212.01376 42.3983 T CH;
Q5
Totals : 6.10026e4 BG4 .12577 Ph
DAD1 A, Sig=208.4 Ref=550,100 (HHMOADDOO1.0)
X
o
8
P—r—r—r—T— :I' T e e A A e
15 20 30 35 40 45 miri

LSS S S S S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S S S S S S S S S S S S S S S S S EEE S S S

Area Percent Repocrt

Signal 1: DAD1 A, Sig=208,4 Ref=550,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*=] [maU] %

e g | g e e ____| ___________________________________
1 15.201 PR 0.4882 528.36154 12.94510 0.8337
2 17.749 VB 0.6963 2526.48437 45.18521 3.0303
3 22.943 MM 1.4911 7.B6785e4d B79.42926 94.36B2
4 33.214 BB 1.0189 1540.60608 19.23919 1.9678

Totals : B.33740e4d 956.79876
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0D, 15% ipa/hex, 0.6 mL/min

R s N N S SEEE S S S E S S E S E S

DAD1 A, Sig=208,4 Ref=550,100 (HH\-292002.0) -

mAU b »
400 @ f 'E;P"
300 :

100
04 — e T — . \L“_

18 18 20 22 2

i
28

s S T S I E I I e s s s s s S s S T T T S T ST TS TS T EE TS E S EE S

Area Percent Report

L e e - - T A S F S ]

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*g] [matr] ¥

1 18.762 MM
2 24.502 MM

|
485.58132 4859.6755
386.40411 50.3245

0.9027 2.62598e4
1.1492 2.66434e4

Totals : 5.29433e4 B71.98544
DAD1 A, Sig=208 4 Ref=550,100 (HH\-205000.0)
mAL
1000 - ,{ﬁ’
500 2 W
IJ—: = s : T ————
T T T T T T L T 1 T T T 1 T il e
X 16 18 20 22 24 26 min

S S EEE NI S S S S S T S S S S S S S S S AN e s S s S T S S S TS S Nl NN S e S e e e e e

Area Percent Report

i itk S it e g e e e e Y T T T T . |

Peak RetTime Type Width Area Height Area
# | [min] | [min] | [mAU+g] | [mAa1r] %
--------------- B B e By
1 18.613 MM 0.4716 48,72953 1.72220 0.0420
2 24.409 MM 1,2357 1.16003e5 1564.64490 99,9580
Totals : 1.160582.5 18R .31R/71N
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FID1 A, (HHUBN-MOA-R.D)

counis
14000 g
i o
12000 ﬂ g
10000 | ﬁ
{ |
BOCO | M \
] | 11 9
6000 | |1
{III'. 3 g
1 1 b
4000 - | \| | I;“g M
E = 251 K-_.J _____ f\aﬁ
! L T T ok e R e =
Nafanlt+ MathnA
Peak RetTime Type Width Area Height Area
# [min] [min] ecounta*s [counts] %
1 6.108B Vv 0.1245 B.4558B8Bed 1.011B2ed 36.49162
2 6.459 Vv 0.1516 9.30046ed4 A709.16602 40.13643
3 T.684d4 VV 0.15370 Z.09000e4d Z307.9733% 11.01119
4 12.903 MM 0.3530 2.72522ed4 12B6.87415 11.76076
Totals : 2.31721e5 2.24823e4 I
) FID1 A, (CPS\1-235.0) OCH;
] 0N ; CH4
8000 —
. 8
7000 - ®
] K
6000 - & J;P
g =
5000 | f}
|4
4000 - [ X
1 g g g [
3000 | @ h I K
TS . 'R I .~ S —
; e e = : ——— = ESIEL; !
S | 6 8 10 12 14 __16__mn
Peak RetTime Type Width Area Height Area
# [min] [min] counts*s [counts] | %
e B e s |2ommmmaae o Rt
1 6.1B3 W 0.1041 3572.9018B6 489.54092 4.1B672
2 6.552 VW 0.0926 1141.19470 155.53624 1.33725
3 T.863 VvV 0.1217 5516.20850 561,30994 6.46388
4 12.729 MM 0.4525 7.51086ed 2766.36792 BB.01215
Totals : 8.5338%e4 3972.75502
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OD, 10% IPA/hex, 1.0 mL/min

SIS T T S T S S T S S S S S S S T T S S S S S S T S T S S S S S S S S S S NI I E SOOI EEESEE S S

DADY A, 5ig=254.4 Ref=550,100 (HHI-30000.0)
oy
e /& 2
3 &Y SR
2 I b / N
1 / 4 N
o ‘."’ - ./ -"‘-:..,__
SN e S g
) T e ——— B
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Peak RetTime Type Width

Area Height Area
# [min] [min] [mAU*s] [mAU} %
et Foa frawiif=—aay freps e i | == e il |
1l 16.741 BY 0.6234 236.73672 4.96291 §51.7130
2 20.613 BV 0.6789 221.00014 1.98975 48.2B10
Totals : 457.73686  8.95266 OQNW
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DAD1 A, Sig=254 4 Rel=550,100 (HH\I-00500.D)
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Area Percent Report

E = 23§ s s 21ttt 2 1 8 2 b4 22 R i Rl PP PR PRI RETFER RS ERS SR TS Y SRS S ST T

Peak RetTime Type Width Area Height Area
#  [min) [min] [mAU+*s] [mauU] &
1 17.080 MM 0.5279 14.45186 4.562%908e-1 1.0247
2 20.881 BY 0.8874 1355.83859 21.53515 9B.9753
Totals : 1410.29085 21.95145
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10% ipa/hex, 1 mL/min, OD

DAD1 D, 5ig=208 4 Ref=550,100 (HHWI0G5300.0)

mAL 3 § 4}
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Area Percent Report
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Signal 3: DAD1 D, Sig=208,4 Ref=550,100
Peak RetTime Type Width Area Height Area
#  [min] : [min] [mAU*s] [mAU] ¥
.................................................. I
1 20.579% PV 1.0650 4.33025e4 4B0.00055 459.7855
2 26,750 MM 1.9849 4.36756e4 366,73294 50,2145
Totals : 8.6578le4 846.73345
~ DAD1 D, Sig=208.4 Ref=550.100 (HHVI-06540.D) Wy —
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Area Percent Report
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Signal 3: DAD1 D, S5ig=208,4 Ref=550,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*a] [mA1] &

ceme e o |2ommmeene e |=-cemmee |

1 20.402 MM 1.5678 1080.192092 11.48280 2.63%0
2 26.405 VV 1.3787 3.98512e4 342.39297 97.3610

Totals : 4.09314e4 3A531.87577
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10% ipa/hex, 1 mL/min, OD

DAD1 D, Sig=208 4 Ref=550,100 (HHI-06501.0)
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Area Percent Report
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Signal 3: DAD1 D, Sig=208,4 Ref=550,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAaU*g] [mau] ¥ |
1 24.607 VV  0.6133 1.85121ed 433.48022 49.8917 o
2 28.833 VW  0.7499 1.B5925e4 367.60391 50.1083 >rla
Totals ; 3.71046e4  801.08414 DENW
Fh ©
DAD1 D, Sig=208 4 Ref=550,100 (HH\I-06500,D)
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Signal 3: DAD1 D, 5ig=208,4 Ref=550,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

1 24.556 VWV 0.4524 1418.16736 35.52486 2,31%8
2 28.781 MM 0.8589 5.97145e4 115B.70398 97.8802

Totals : 6.11327e4 1194.22884
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oD, 10% ipa/hex, 1.0 mL/min

DAD1 A, Sig=254 4 Ref=550,100 (HH\I-01000.0}
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Area Percent Report
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S8ignal 3: DAD1 D, S5ig=208,4 Ref=550,100

Peak RetTime Type Width Area Height Area
#  [min] [min] [mav*s] [mau] %

1 20.485 MM 1.0833 4.46746e4d 687.29510 50.9226
2 25.770 W 1.0288 4.30558e4 545.30322 49.0774

Totals : 8.77304e4 1232.59B33
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DAD1 D, Sig=208.4 Rel=550,100 (HHWI-01700.0)
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Signal 3: DAD1 D, Sig=208,4 Ref=550,100

Peak RetTime Type Width Area Height Area
# [min] [min) [mAU=g] [mAU] %

1 21.215 MM 0.6185 184.81703 4.98020 1.5814
2 26.679 MM 1.3092 1.15018e4 146.42561 98B.4186

Totals : 1.16866e4 151.40582
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oD, 10% ipa/hex, 1.0 mL/min

DAD1 D, Sig=208.4 Ref=550,100 (HH\I-01100.D)
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Area Percent Report
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Signal 3: DAD1 D, Sig=208,4 Ref=550,100
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAu] %
1 12.185 FVY D.4885 2413.46436 6B.30708 47.6391
2 16.025 MM 0.8044 2652.68115 54.96444 52.3609 CH
=3
Totals : 5066.14551 123.27152 :
OEN«“Rr/ﬂjT/“xf’
- . Fh O
DAD1 C, Sig=220,4 Ref=550,100 (GAHHHPLCHHUI01100.0) [ =
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Area Percent Report
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Peak RetTime Type Width Area Height Area
#  [min] [min]  [mAU*s] [mAU] %

] B o e |-=e e |ommmeeees |===mmees !

1 12.015 MM 0.1981 3,94276 31.31634e-1 0.1718
2 15.823 PV 0.6516 2294.073173 48.26081 59,8284
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10% ipa/hex, 1 mL/min, OD

DAD1 D, Sig=208 4 Ref=550,100 (HHUI-056B0D)
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Area Percent Report
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Signal 3: DAD1 D, 8ig=208,4 Ref=550,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*sg] [mau] %

|
1 11.274 MM 0.5399 B366.47559 258.28879 50.9729

2 15.142 VV  0.5788 8047.09766 190.41586 49,0271 o N/\l/"\n/\/\
2

Totals : 1.64136e4  448.70465 Fh
5 DAD1 D, $ig=208 4 Ref=550,100 (HHI-056A0.0) R e
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Area Percent Report
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Signal 3: DAD1 D, 8ig=208,4 Ref=550,100

Peak RetTime Type Width Area Height Area
# [(min] [min] [mAT*s] [mAU] &

e B o | ommzen e |ommeen [==mmseee !
1 11.228 VvV 0.4008 S527.28943 16.2162%9 0,7299

2 14.753 MM 0.7415 7.17183e4 1611.21106 99.2701

Totals : V.22456e4 1627.42735
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g-TA, 120 isothermal, signal2

FiD2 B, (HH\I-013.D)
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Area Percent Report

Peak RetTime Type Width Area Height Area
g [min] [min] counts*s [counts] %

e e e R R — mmm e e |

1 37.58% v 0.2031 4.40940eq4 25B4,.13892 49.45674
2 44.851 W 0.3291 4.50627ed4 1627.39514 50.54326

Totals : B.91567e4

4211,53406

FIDZ B, (HHUI-012.0)

05N

gt -

Area Percent Report

Peak RetTime Type Width Area Height Area
# [min] [min] counts*s [counts] %
Eadae i e e it e e e e | o i |
1 37.817 MM 0.3666 2,96541e5 1.34B31eq4 98,39439

2 45,050 vV 0.2140 4838.98389 269.15033 1.60561

Totals : 3.013B0e5 1.37522e4

S-29

36 38 40 42 44




d

g-TA,

120 iscthermal

FID2 B, (HHUI-015.D)

counts | 2]
7000 - 5 .ﬁ
6000 nv"&. N
5000 - &
2000 -
1000 - f .
P T S [ perrr T X
30 32 34 36 38 40 42 44 46 mil
Peak RetTime Type Width Area Height Area
§ [min] [min] counts*s [counts] %
e ety ol Pl i oy i [ ety |
1 33,379 MM 0.2864 7.67205ed 4465.04443 49,68851
2 42.396 MM 0.6301 7.76B24ed 2054.86279 50.31149
Totals : 1.54403e5 6519.90723
FID2Z B, (HHUI-028.D)
counts
: g & 0N
m—_ 2 L D
1800 - ul
1600 |
1400 |
1200 o o
: 8 & ] &
1000 B &
m- N o . | E : J I X ! I ! d N 1 ! ! [ ! B ¥ ol r T ] LA PP .
30 32 34 36 38 40 42 44 46 min
Peak RetTime Type Width Area Height Area
# [min] [min] counts*s [counts) %
eS| Sneea g ar ket e iy i o S
1 33.468 MM 0.2643 1.69292e4 1067.37781 94.80969
2 37.758 MM 0.2877 562.36786  32.58337 3.14947
3 43.123 MM 0.3032 364.41156 20.02%33 2.04084
Totals : 1,78560e4 1119,99050



