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General Synthetic Methods

Melting points were measured using a digital melting point apparatus
(Electrothermal). IR spectra were recorded on a Perkin-Elmer Spectrum 1000 FT IR
Spectrometer. 'H- and *C-NMR spectra were acquired at 300 K using a Bruker
Avance NMR spectrometer at 400 and 100 MHz, respectively. Chemical shifts are
reported relative to TMS (& = 0.0 ppm), and signals are designated as s (singlet), d
(doublet), t (triplet), dt (double triplet), dd (doublet of doublets), ddd (double doublet
of doublets) or m (multiplet), with coupling constants given in Hertz (Hz). Mass
spectral data were collected using a Waters Micromass ZQ instrument coupled to a
Waters 2695 HPLC with a Waters 2996 PDA. Waters Micromass ZQ parameters used
were: Capillary (kV): 3.38, Cone (V): 35, Extractor (V): 3.0, Source temperature (°C):
100, Desolvation Temperature (°C): 200, Cone flow rate (L/h): 50, De-solvation flow
rate (L/h): 250. High resolution mass spectroscopy data were recorded on a Waters
Micromass QTOF Global in positive W-mode using metal-coated borosilicate glass
tips to introduce the samples into the instrument. Thin Layer Chromatography (TLC)
was performed on silica gel aluminium plates (Merck 60, F,ss), and flash
chromatography utilised silica gel (Merck 60, 230-400 mesh ASTM). 60% hydrogen
peroxide aqueous solution was purchased from Fisher Scientific Inc. and used within
one week. All other reagents were purchased from Sigma-Aldrich Co.

Synthesis of the benzo[b]thiophenecarboxamides

Benzo[b]thiophenecarboxamides used as substrates in the oxidation reactions were
synthesised via three different routes.

The nitro-substituted starting materials employed in the oxidation reactions for entries
3,9, and 12 of Table 1 were synthesised according to representative procedure as
follows:

Oxalyl chloride (293 pl, 3.36 mmol, 2.2 eq) was added to a magnetically stirred
solution of benzo[b]thiophene-5-carboxylic acid (300 mg, 1.68 mmol, 1.1 eq) in
anhydrous DCM (20 ml) at room temperature. Triethylamine (1.28 ml, 9.24 mmol,
5.5 eq) was then added to the mixture and the reaction was stirred at room
temperature for 15 min under nitrogen atmosphere. A solution of 4-nitroaniline (210
mg, 1.52 mmol, 1.0 eq) in DCM (15 ml) was then cannulated into the flask and the
reaction mixture was allowed to stir at room temperature for 18 h. The solution was
diluted with DCM (40 ml) and washed with water (2 x 50 ml). The organic phase was
dried over MgSO, and concentrated under reduced pressure to afford N-(4-
nitrophenyl)benzo[b]thiophene-5-carboxamide as brown solid (360 mg, 80%).

N-(4-nitrophenyl)benzo[b]thiophene-2-carboxamide
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Molecular Weight: 298.32

Yellow crystals, 90% yield. m.p. 279-281 °C. IR (ATR, Vmax/cm_l): 3386 (sharp NH
band), 3049, 2956, 1672, 1607, 1593, 1540, 1496, 1482, 1403, 1326, 1300, 1246,
1176, 1110, 1037, 879, 844, 748, 689, 639, 611. '"H NMR (400 MHz, CDCl3): & 7.28-
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7.32 (m, 2 H, H5 and H6), 7.72-7.77 (m, 2 H, H4 and H7), 791 (d, 2 H, J = 7.3 Hz,
H2’ and H6"), 8.07 (d, 2 H, J = 7.4 Hz, H3’ and H5’), 8.09 (s, 1 H, H3), 10.28 (s, 1 H,
NH). *C NMR (100 MHz, CDCl5) : & 119.8 (C2’ and C6’), 122.7 (C7), 124.6 (C3’
and C57), 124.9 (C4), 125.1 (C5), 126.5 (C3), 126.6 (C7), 139.0 (C4a), 141.3 (C4"),
141.5 (C7a), 143.2 (C1’), 144.3 (C2), 162.0 (C=0) Note: ds-DMSO was added to the
NMR tube for dissolving the analyte. MS (ESI") m/z (relative intensity): 298.68 ([M +
H]", 100%). HRMS: Theoretical mass [M + H]™, 299.0490; Measured mass [M +
H]™, 299.0505 (8 5 ppm). Elem. Anal. calculated for C;sH;oN,OsS: C, 60.39; H, 3.38;
N, 9.39%. Found: C, 60.11; H, 3.50; N, 9.28%.

N-(4-nitrophenyl)benzo[b]thiophene-3-carboxamide

Molecular Weight: 298.32

Brown solid, 40% yield. IR (ATR: Vma/em™); 3386, 3110, 1560, 1538, 1488, 1300,
1250, 1215, 1175, 1151, 1109, 1055, 956, 842, 763, 744, 718, 686. 'H NMR (ds-
DMSO, 400 MHz): rotamers & 7.43-7.54 (m, 2 H, H5 and H6), 8.07 (d,2 H, J=9.2
Hz, H2’ and H6’), 8.11 (dd, 1 H, J=1.0, 7.0 Hz, H7), 8.32 (d, 2 H, J = 9.2 Hz, H3’
and H5"), 8.43 (d, 1 H, J = 7.6 Hz, H4), 8.71 (s, 1 H, H2), 10.93 (s, 1 H, NH). *C
NMR (CDCl;, 100 MHz): rotamers 6 119.6 (C2’ and 6°), 122.9 (C7), 124.1 (C4),
124.9 (C3’ and C5’), 125.2 and 125.3 (C5 and C6), 130.2 (C3), 133.5 (C2), 136.9
(C3a), 139.4 (C7a), 142.3 (C4’), 145.4 (C1’), 162.2 (C=0). MS (ESI") m/z (relative
intensity): 299.03 ([M + H]™", 100%). HRMS: Theoretical mass [M + H]™, 299.0490;
Measured mass [M + H]™, 299.0476 (8 4.7 ppm).

N-(4-nitrophenyl)benzo[b]thiophene-5-carboxamide

Molecular Weight: 298.32

Brown solid, 80% yield. IR (ATR: Vmaxlcm'l); 3282, 3080, 1775, 1654, 1594, 1498,
1405, 1325, 1248, 1150, 1112, 1049, 846, 745, 689. 'H NMR (ds-DMSO, 400 MHz):
rotamers 8 7.63 (d, 1 H, J = 5.4 Hz, H3), 7.92 (d, 1 H, J = 5.4 Hz, H2), 7.95 (dd, 1 H,
J=28.5,1.6 Hz, H6), 8.10 (d, 2 H, J = 9.1 Hz, H2’ and H6’), 8.20 (d, 1 H, J = 8.5 Hz,
H7),8.29 (d, 2 H, J =9.1 Hz, H3’ and H5"), 8.55(d, 1 H, J = 1.3 Hz, H4), 10.92 (s, 1
H, NH). *C NMR (CDCl;, 100 MHz): rotamers & 119.8 (C2’ and 6’), 122.7 (C7),
123.4 (C6), 123.6 (C4), 124.5 (C3), 124.8 (C3’ and C5’), 129.3 (C2), 130.5 (C5),
139.1 (C3a), 142.4 (C7a), 142.6 (C4’), 145.6 (C1’), 166.4 (C=0). MS (ESI") m/z
(relative intensity): 298.50 ([M + H]™, 100%). HRMS: Theoretical mass [M + H]™,
299.0478; Measured mass [M + H]™, 299.0490 (8 4 ppm).
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Benzo[b]thiophene-2-carboxamides used as starting material in oxidation reactions
for entries 2 and 4 of Table 1 were synthesised from benzothiophene-2-
carbonylchloride according to representative procedure as follows:

Benzo[b]thiophene-2-carbonyl chloride (500 mg, 2.54 mmol, 1.0 eq) was added in
portions to a solution of 4-nitroaniline (315 mg, 2.3 mmol, 0.9 eq) and TEA (0.68 ml,
5.0 mmol, 2.0 eq) in anhydrous THF (10 ml) at room temperature under magnetic
stirring. The reaction mixture was stirred for 4 h at room temperature. The product
precipitated out of solution and was collected by filtration, and washed with small
amounts of THF to give N-(4-methoxyphenyl)benzo[b]thiophene-2-carboxamide as
gray solid (548 mg, 76%).

N-(4-methoxyphenyl)benzo[b]thiophene-2-carboxamide

(0]
I
S HNOOCHS

Molecular Weight: 283.34

Gray solid, 76% yield. m.p. 226-229 °C. IR (ATR, Vmax/cm_l): 3344, 2977, 2946,
1634, 1597, 1514, 1476, 1397, 1243, 1173, 1031, 820, 808, 754, 734, 634. '"H NMR
(400 MHz, CDCl3): & 3.78 (s, 3 H, H-(OCHz)), 6.86 (d, 2 H, J = 8.8 Hz, H3" and
HS5’), 7.38 (qt, 2 H, J = 6.8 Hz, HS5 and H6), 7.68 (d, 2 H, J = 8.8 Hz, H2’ and H6’),
7.84 (d, 2 H, J = 7.3 Hz, H4 and H7), 8.18 (s, 1 H, H3), 8.77 (s, 1 H, NH). *C NMR
(100 MHz, CDCl3) : 8 55.5 (C-(OCH3)), 114.1 (C3” and C5°), 122.4 (C2’ and C6"),
122.6 (C7), 124.8 (C4), 125.2 (CS5), 125.9 (C3), 126.3 (C6), 131.2 (C1’), 139.4 (C2),
139.5 (C4a), 141.1 (C7a), 156.5 (C4’), 160.5 (C=0). MS (ESI") m/z (relative
intensity): 283.70 ([M + H]™, 100%). HRMS: Theoretical mass [M + H]™, 284.0745;
Measured mass [M + H] ™, 284.0734 (8 4 ppm).

N-isopropylbenzo[b]thiophene-2-carboxamide

(0]
A\
S HN—<
Molecular Weight: 219.3

White solid, 80% yield. m.p. 148149 °C. IR (ATR, vmad/em™): 3264, 2972, 1625,
1549, 1455, 1287, 1198, 841, 742. "H NMR (400 MHz, CDCls): & 1.19 (m, 6H, H-
(CHs),), 4.22 (s, 1H, H-(CH)), 5.88 (s, 1H, NH), 7.30 (m, 2H, HS5 and H6), 7.74 (m,
2H, H4 and H7), 7.67 (s, 1H, H3). °C NMR (100 MHz, CDCls): § 22.8 (C-(CHs)»),
42.3 (C-(CH)), 122.7 (C3), 124.8 (C4), 124.9 (C7), 126.2 (CS and C6), 138.9 (C3a),
139.1 (C7a), 140.7 (C2), 161.5 (C=0).
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(8)-Ethyl 2-(benzo[b]thiophene-2-carboxamido)-3-phenylpropanoate (stating material
forentry 6) was synthesised according to Yoo and Li' as follows:

(8)-Ethyl 2-(benzo[b]thiophene-2-carboxamido)-3-phenylpropanoate
17

Que /™
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5 A\
6 g 2 f_) 10 102 13
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Molecular Weight: 353.43

T-Hydro® (2.1 ml, 6.5 mmol, 1.1 eq) and thianaphtene-2-carboxaldehyde (1.001 g,
6.17 mmol, 1 eq) were added to a mixture of Cul (11.21 mg, 0.06 mmol, 1 % mol),
AglO3 (17.8 mg, 0.06 mmol, 1 % mol), L-phenylalanine ethyl ester hydrochloric acid
(2.770 g, 9.49 mmol, 1.5 eq) and CaCO; (0.710 g, 7.10 mmol, 1.1 eq) in MeCN (2
ml). The mixture was allowed to stir at room temperature for 32 h. The mixture was
then purified by flash chromatography EtOAc /hexane gradient to provide (S)-Ethyl 2-
(benzo[b]thiophene-2-carboxamido)-3-phenylpropanoate as a colorless oil (1.7 g,
69%). IR (ATR, Via/em™): 695, 716, 746, 766, 806, 863, 1042, 1081, 1112, 1180,
1219, 1277, 1366, 1427, 1450, 1538, 1643, 1733, 3266. '"H NMR (400 MHz, CDCls):
o 1.31(t,3H,J="7.1Hz, H18), 3.25 -3.35, (dd, 2 H, J = 5.9 and 8.6 Hz, H10a and
H10b), 4.23 —4.28 (q, 2 H, J = 7.2 Hz, H17a and H17b), 5.07 - 5.12(q, 1 H, J = 7.3
and 5.9 Hz, H9), 6.62 (d, 1 H, J =7.3 Hz, NH), 7.18 (d, 2 H, J = 7.8, H11 and H15),
7.29-7.31 (m, 3 H, H13, H12 and H14), 7.40 — 7.44 (m, 2 H, J = 1.4, 1.7 and 7.1 Hz,
H5 and H6), 7.75, (s, 1 H, H3), 7.84 (t, 2 H, J = 9.0, H4 and H7). >C NMR (100
MHz, CDCl3) : § 14.2 (CH3), 38.0 (CHy), 53.6 (C9), 61.8 (OCH,), 122.7 (C7), 125.0
(C4), 125.1 (C3), 125.5 (C5), 126.5 (C6), 127.2 (C12 and C14), 128.6 (C13), 129.5
(C11 and C15), 135.7 (C10a), 137.9 (C3a), 139.0 (C7a), 141.0 (C2), 161.6 (NC=0),
171.3 (OC=0). MS (ESI ™) m/z (relative intensity): 160.97 ((M — Phe + H]|" 100 %),
280.08 ([M — COOCH,CH3] 10 %), 376.09 ([M + Na]* 20%).

All other benzo[b]thiophenecarboxamides used as starting materials in oxidation
reactions for entries 1, 5, 7, 8, 10, and 11 of Table 1 were synthesised from the
commercially available benzo[b]thiophenecarboxilic acids using standard amide
coupling conditions according to representative procedure as follows:

Aniline (105 pg, 1.15 mmol, 1.03 eq) was added to a solution of benzo[b]thiophene-
3-carboxilic acid (200 mg, 1.12 mmol, 1.0 eq), N-(3-dimethylaminopropyl)-N-ethyl
carbodiimide hydrochloride (257 mg, 1.34 mmol, 1.2 eq), and dimethylaminopyridine
(27 mg, 0.22 mmol, 0.2 eq) in dry DCM (5 ml) at room temperature. The reaction
mixture was magnetically stirred for 16 h at room temperature when a precipitate
crashed out of solution. The solids were collect by filtration and washed with
minimum DCM to give N-(4-methoxyphenyl)benzo[b]thiophene-3-carboxamide as a
white solid (281 mg, 98 %).

N-phenylbenzo[b]thiophene-2-carboxamide

@Qﬁ@

Molecular Weight: 253.32
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White solid, 72% yield. m.p. 205-207 °C. IR (ATR, VmaX/cmfl): 3375 (sharp NH
band), 3049, 1638, 1595, 1522, 1438, 1315, 1244, 1187, 1080, 941, 869, 840, 752,
735, 685. '"H NMR (400 MHz, CDCl3): 6 7.14 (t, 1 H, J=7.4 Hz, H4*), 7.41 (t, 2 H, J
=7.5 Hz, H3’ and H5’), 7.50 (m, 2 H, H5 and H6), 7.79 (d, 2 H, J = 7.6 Hz, H2’ and
H6’), 8.02 (d, 1 H, J = 8.8 Hz, H6), 8.06 (d, 1 H, J = 9.0 Hz, HS), 8.38 (s, 1 H, H3),
10.50 (s, 1 H, NH). BC NMR (100 MHz, CDCl3) : ¢ 120.3 (C2’ and C6’), 122.8
(C7), 123.9 (C4’), 125.0 (C4), 125.8 (C5), 126.5 (C6), 128.7 (C3’ and C5’), 138.6
(C1’), 139.1 (C4a), 140.0 (C7a), 140.5 (C2), 160.3 (C=0). MS (ESI") m/z (relative
intensity): 253.74 ([M + H]™, 100%). HRMS: Theoretical mass [M + H]", 254.0640;
Measured mass [M + H]", 254.0633 (83 ppm). Elem. Anal. calculated for
CisH;INOS: C, 71.12; H, 4.38; N, 5.53%. Found: C, 71.08; H, 4.31; N, 5.49%.

N-cyclohexylbenzo[b]thiophene-2-carboxamide

(o)
N\
S HN@
Molecular Weight: 259.37

Off-white solid, 74% yield. m.p. 165.2 — 166.8 °C. IR (ATR, vypa/cm™): 3287, 2930,
1609, 1540, 1448, 1338, 1205, 1156, 1071, 874, 719, 662. '"H NMR (400 MHz,
CDCl): 6 1.19 (m, 2H, H2 and H6"), 1.14 (m, 2H, H4"), 1.64 (m, 4H, H3" and HYS"),
1.97 (s, 2H, H2" and H6"), 3.91 (m, 1H, H1"), 5.92 (s, 1H, NH), 7.32 (t, 2H, J = 6.0
Hz, H5 and H6), 7.75 (m, 2H, H4 and H7), 7.67 (s, 1H, H3). °C NMR (100 MHz,
CDCls): 6 24.9 (C3" and C57), 25.3 (C47), 33.2 (C2" and C67), 49.0 (C1"), 122.7 (C3),
124.86 (C7), 124.9 (CS5 or C6), 124.93 (C4), 126.2 (C5 or C6), 138.97 (C3a), 139.15
(C7a), 140.7 (C2), 161.3 (C=0). MS (ESI") m/z (relative intensity): 281.06 ([M +
Na]", 100%.).

N-phenylbenzo[b]thiophene-3-carboxamide

Qe

Molecular Weight: 253.32

White solid, 98 % yield. m.p. 179 - 182 °C. IR (ATR, VmaX/cm’l): 3281 (sharp NH
band), 3090, 3059, 1642, 1596, 1520, 1496, 1440, 1314, 1251, 1217, 1066, 1021, 884,
854, 765, 753, 732, 708, 689. '"H NMR (400 MHz, CDCl3): 6 7.17 (t, 1 H, J = 7.4 Hz,
H4), 7.38 (t, 2 H, J = 8.1 Hz, H3" and H5), 7.42 — 7.50 (m, 2 H, H5 and H6), 7.64
(d, 2 H, J=7.7Hz, H2 and H6’), 7.81 (brs, 1 H, NH), 7.89 (d, 1 H, J = 8.1 Hz, H7),
798 (s, 1 H, H2), 841 (d, 1 H, J = 7.8 Hz, H4). BC NMR (100 MHz, CDCl3) : &
120.3 (C2’ and C6’), 122.6 (C7), 124.3 (C4), 124.7 (C4’), 125.3 (C5 and C6), 129.2
(C3’ and C5°), 129.6 (C2), 132.4 (C3), 136.7 (C4a), 137.8 (C1’), 140.3 (C7a), 162.0
(C=0). MS (ESI") m/z (relative intensity): 253.89 (M + H]™, 100%). HRMS:
Theoretical mass [M + H] ™, 254.0640; Measured mass [M + H]™, 254.0625 (3 5 ppm).
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N-(4-methoxyphenyl)benzo[b]thiophene-3-carboxamide

Gty

Molecular Weight: 283.34

OCH,

Red solid, 64% yield. m.p. 225 - 226 °C. IR (ATR, Vmaxlcm_l): 3287, 3085, 2956,
1637, 1509, 1458, 1411, 1300, 1231, 1171, 1034, 822, 813, 766, 703, 685. '"H NMR
(400 MHz, CDCl3): 6 3.77 (s, 3 H, H-(OCH3)), 6.95 (d, 2 H, J = 9.0 Hz, H3’ and
HS5’), 7.46 (q, 2 H, J =7.1 Hz, H5 and H6), 7.68 (d, 2 H, J = 9.0 Hz, H2’ and H6’),
8.05 (d, 1 H, J = 7.0 Hz, H7), 8.42 (d, 1 H, J = 7.1 Hz, H4), 8.52 (s, 1 H, H3), 10.20
(s, 1 H, NH). *C NMR (100 MHz, CDCl3) : & 55.2 (C-(OCH3)), 113.8 (C3’ and C5),
121.8 (C2’ and C6’), 122.8 (C7), 124.3 (C4), 124.8 (C5), 124.9 (C6), 131.2 (C2),
131.3 (C3), 132.1 (C1’), 137.2 (C4a), 139.4 (C7a), 155.5 (C4’), 161.5 (C=0). MS
(ESI") m/z (relative intensity): 283.83 ([M + H]™, 100%). HRMS: Theoretical mass
[M + H]™, 284.0667; Measured mass [M + H] ™, 284.0736. Elem. Anal. calculated for
CicHi3NO,S: C, 67.82; H, 4.62; N, 4.94%. Found: C, 67.62; H, 4.61; N, 4.94%.

N-phenylbenzo[b]thiophene-5-carboxamide

Il

Molecular Weight: 253.32

Red solid, 77 % yield. m.p. 187-188 °C. IR (ATR, VmaX/cm_l): 3359 (sharp NH band),
3080, 1770, 1654, 1594, 1522, 1440, 1321, 1238, 1158, 1120, 993, 901, 822, 750,
730, 686, 624. '"H NMR (400 MHz, de-DMSO): § 7.12 (t, 1 H, J = 7.3 Hz, H4"), 7.37
(t,2H,J="7.7Hz, H3’ and H5’), 7.62 (d, 1 H, J =5.4 Hz, H3), 7.82 (d,2 H, J = 7.8
Hz, H2’ and H6’), 7.90 (d, 1 H, J = 5.4 Hz, H2), 7.94 (dd, 1 H, J = 1.3, 8.4 Hz, H6),
8.16 (d, 1 H, J = 8.4 Hz, H7), 8.53, (s, 1 H, H4), 10.34 (s, 1 H, NH). *C NMR (100
MHz, ds-DMSO) : 8 120.3 (C2’ and C6’), 122.5 (C7), 123.2 (C4), 123.3 (C6), 123.6
(C4), 124.4 (C3), 128.6 (C3’ and C57), 128.9 (C2), 131.3 (C5), 139.1 (C4a), 139.3
(C1’), 142.0 (C7a), 165.6 (C=0). MS (ESI") m/z (relative intensity): 253.74 ([M +
H]", 100%). HRMS: Theoretical mass [M + H]™, 254.0640; Measured mass [M +
H]™, 254.0634 (8 2 ppm). Elem. Anal. calculated for C;sH;;NOS: C, 71.12; H, 4.38;
N, 5.53%. Found: C, 71.18; H, 4.31; N, 5.48%.

N-(4-methoxyphenyl)benzo[b]thiophene-5-carboxamide

S

Molecular Weight: 283.34

Colourless solid, 96 % yield. m.p. 211-213 °C. IR (ATR, Vmax/cm_l): 3349 (sharp NH
band), 3075, 1774, 1648, 1599, 1508, 1407, 1321, 1234, 1158, 1120, 1052, 993, 900,
821, 804, 756, 730, 695, 646, 622. '"H NMR (400 MHz, ds-DMSO): 6 3.76 (s, 3 H,
OCH,), 6.95 (d, 2 H, J =8.9 Hz, H3’ and H5’), 7.61 (d, 1 H, J = 5.3 Hz, H3), 7.71 (d,
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2H,J=8.8Hz, H2’ and H6’), 7.89 (d, 1 H, J=5.4 Hz, H2), 7.93 (d, 1 H, J = 8.4 Hz,
H6), 8.15 (d, 1 H, J = 8.4 Hz, H7), 8.51 (s, 1 H, H4), 10.22 (s, 1 H, NH). >C NMR
(100 MHz, de-DMSO) : 6 55.2 (OCH3), 113.7 (C3’ and C5’), 121.9 (C3’ and C5’),
122.5 (C7), 123.1 (C4), 123.2 (C6), 124.4 (C3), 128.8 (C2), 131.4 (C5), 132.3 (C1"),
139.1 (C4a), 141.9 (C7a), 155.5 (C4’), 165.2 (C=0). MS (ESI") m/z (relative
intensity): 283.84 ([M + H]™", 100%). HRMS: Theoretical mass [M + H]™, 284.0745;
Measured mass [M + H], 284.0750 (82 ppm). Elem. Anal. calculated for
Ci6H13NO,S: C, 67.82; H, 4.62; N, 4.94%. Found: C, 67.67; H, 4.71; N, 4.91%.

Synthesis of sulfur-containing substrates

Sulfur-containing starting materials in oxidation reactions shown in Table 3 that had
not been previously reported in literature® or were not commercially available were
synthesized as described below.

2-(3-nitrophenyl)benzo[b]thiophene

(-
S

Molecular Weight: 255.29

Pd(PPhs), (129 mg, 0.11 mmol, 0.1 eq) was added to a solution of 3-
nitrobromobenzene (272 mg, 1.34 mmol, 1.1 eq), thianaphthlene boronic acid (200
mg, 1.12 mmol, 1.0 eq) and CsF? (340 mg, 2.24 mmol, 2.0 eq) in acetonitrile/water
(3:1 ratio; 5 ml) under nitrogen atmosphere and magnetic stirring in an Emrys ™
Process vial. The vial was sealed with Reseal ™ septa, and the solution was heated at
110°C under microwave radiation' for 20 minutes. The product 013-DA-118-01
crystallised out of the reaction mixture and was collected by filtration (gently washed
with diethyl ether) as yellow solid (242 mg, 84%). m.p. 156-158 °C. IR (ATR,
Vmadem™): 3055, 3075, 1511, 1432, 1345, 1251, 1189, 1074, 985, 832, 805, 748, 723,
670. '"H NMR (CDCl;. 400 MHz) & 7.37-7.39 (m, 2 H, (H5 and H6), 7.60 (t, 1 H,
HS5’), 7.67 (s, 1 H, H3), 7.82 (dd, 1 H, J = 1.88, 8.34 Hz, H4), 7.85 (dd, 1 H, J = 1.72,
8.63 Hz, H7), 7.99 (dd, 1 H, J = 0.83, 7.80 Hz, H6’), 8.18 (dd, 1 H, J = 1.30, 7.76 Hz,
H4%), 8.55 (t, 1 H, J = 1.81 Hz, H2"). >C NMR (CDCl;, 100 MHz): § 149.2 (C3’),
141.2 (C2), 140.3 (C3a), 139.8 (C7a), 136.1 (C17), 132.1 (C6), 130.0 (C5’), 125.3
(C6), 125.0 (C5), 124.1 (C4), 122.6 (C4’), 122.4 (C7T), 121.4 (C3), 121.1 (C2’). MS
(ES") m/z (relative intensity) mass peak not observed by electron spray ionization.
HRMS: Theoretical mass [M + H] ™, 256.0427; Measured mass [M + H] ™, 256.0436
(6 4 ppm).

"Emrys™ Optimizer microwave station (Personal Chemistry).

* Some drops of TEA were also added.
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N-(2-(methylthio)ethyl)benzamide and N-(4-(methylthio)phenyl)acetamide used as
starting materials for entries 5 and 6 of Table 3 were synthesized as follows:

Acetyl (or benzoyl) chloride (1.01 eq) was added dropwise to a stirred solution of
amine (or aniline) (1.0 eq) and TEA (2.0 eq) in THF (25 ml) at room temperature.
After total consumption of the starting material (~1 h) the solution was diluted with
EtOAc (100 ml) and washed with water (3 x 100 ml), dried with MgSO, and
concentrated in vacuo to afford the products as colourless solids.

N-(2-(methylthio)ethyl)benzamide

H
H3C\SNNp

(0]
Molecular Weight: 195.28

Colourless oil (96% yield), IR (ATR, Vma/em™): 3322, 2918, 1632, 1527, 1487, 1434,
1358, 1295, 1229, 1189, 1156, 1077, 1036, 1002, 944, 852, 802, 765, 721, 692, 660.
'H-NMR (CDCl;, 400 MHz): & 2.14 (s, 3 H, CH3), 2.76 (t, 2 H, J = 6.4 Hz, SCH,),
3.66 (q, 2 H, J = 6.3 Hz, NHCH3,), 6.64 (br s, 1 H, NH), 7.43 (t, 2 H, J = 7.0 Hz, H3’
and H5"), 7.50 (t, 1 H, J = 7.4 Hz, H4"), 7.78 (d, 2 H, J = 7.1 Hz, H2’ and H6"). 1*C
NMR (100 MHz, CDCL): & 15.0 (SCH3), 33.9 (SCH,), 38.0 (NHCH,), 126.9 (C2’
and C6’), 128.6 (C3’ and C5’), 131.5 (C4%), 134.5 (C1), 167.5 (C=0). MS (ESI")
m/7 (relative intensity): 196.44 ([M + H]" 95%).

N-(4-(methylthio)phenyl)acetamide

HiCS
RO
NJ\CH3

H
Molecular Weight: 181.25

Colourless oil, (90% yield) IR (ATR, Vma/em™): 3272, 3168, 3096, 2916, 1656, 1644,
1591, 1540, 1491, 1436, 1393, 1366, 1320, 1291, 1256, 1096, 1042, 1012, 952, 844,
820, 760, 608. "H-NMR (CDCls, 400 MHz): & 2.15 (s, 3 H, CHs), 2.45 (s, 3 H, SCH3),
7.22 (d, 2 H, J = 8.6 Hz, H3’ and H5"), 7.37 (br s, 1 H, NH), 7.42 (d, 2 H, J = 8.6 Hz,
H2’ and H6’). *C NMR (100 MHz, CDCl3): & 16.7 (SCH3), 24.5 (CH3), 120.6 (C3
and C5), 128.0 (C2 and C6), 133. 6 (C1), 135.6 (C4), 168.3 (C=0). MS (ESI") m/z
(relative intensity): 182.37 ([M + H]" 100%).

Syntheses of benzo[b]thiophene 1,1-dioxides

Method A, H,0,-P,0O5 Reagent (Representative procedure).* The H,0,-P,0s reagent
(0.78 ml, 0.68 mmol, 2.0 eq) was added dropwise to a magnetically stirring
suspension of N-phenylbenzo[b]thiophene-2-carboxamide (86 mg, 0.34 mmol, 1.0 eq)
in CH3CN (4 ml) in a test tube. The tube was sealed and the reaction mixture was
stirred at room temperature until LC-MS showed complete consumption of starting
material (9 h). Water (4 x volume of CH3CN) was then added to the reaction mixture
while stirring and the precipitate was collected by vacuum filtration and briefly

" The acetyl and benzoyl protecting groups were introduced to facilitate analyses (monitoring reaction
time) of the oxidation reactions by LC-MS and TLC.
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washed with water and small amounts of diethyl ether. The precipitate was dried over
CaCl, (desiccator, overnight) to give benzo[b]thiophene 1,1-dioxide 4a as yellow
solids (95 mg, 98%).

" Preparation of the H;0,-P,0s reagent.

Recently purchased 60% hydrogen peroxide aqueous solution (cold, ice-bath) was
slowly pipetted onto 20.02 g of phosphorous pentoxide in a conical flask while
moving the flask in an ice slurry. The formed lumps were smashed with a glass rod
and the resulting solution (~ 40 ml) was transferred to a volumetric flask and
additional 60% hydrogen peroxide was added to complete a final volume of 50 ml.'
The solution was transferred to a glass bottle and stored at 4°C in a refrigerator.”>

Note I: The final volume was completed with 60% hydrogen peroxide solution used
to rinse (2 x ~3 ml) the conical flask.

Note 2: We observed that the concentration of the reactive phosphorous species
(peroxymonophosphoric acid) in the P,Os-H,O, reagent may vary depending on the
quality of the 60% hydrogen peroxide aqueous solution. A titration can be easily
carried out to determine the concentration of peroxymonophosphoric acid using small
amounts (100 mg) of thianaphthene (1, MW: 134.20) at room temperature (app. 25
°C). This requires 1.70 ml of the H,O,-P,Os reagent for 100% sulfone conversion
(app. 45 min), thus giving the concentration of the reactive species as 0.88 M. This
titration was repeated four times (in the same day the reagent was prepared) to check
its reproducibility.

Note 3: Titration (see Note 2) indicated a 50% reduction in the oxidizing properties of
the reagent after three weeks which demanded larger volumes of the H,O,-P,0Os
reagent for complete conversion to sulfone. It is recommended that the reagent should
be used within two weeks of preparation.

Method B, H,0,-TFAA (Representative procedure). 60% hydrogen peroxide
aqueous solution (189 pl, 3.95 mmol, 10.0 eq) was added dropwise to a magnetically
stirring solution of trifluoroacetic anhydride (0.55 ml, 3.95 mmol, 10.0 eq) in CH3;CN
(1.0 ml) in a test tube in an ice-bath. The tube was sealed and the mixture was
allowed to stir for one hour in the same temperature. N-phenylbenzo[b]thiophene-5-
carboxamide (83 mg, 0.32 mmol, 1.0 eq) was then added in portion to the previous
solution. The ice-bath was removed and the sealed vessel was allowed to reach room
temperature while the reaction mixture was monitored by LC-MS. A precipitated was
formed and the reaction was monitored for 8§ h when LC-MS showed complete
consumption of the starting material. The reaction was quenched with water (5 ml)
and the precipitated collected by filtration, and washed with water (3 ml), and dried
over CaCl, (desiccator, overnight) to give 4j as a colourless solid. (88 mg, 98%).

Method C, DMDO (Representative procedure). 0.07-0.09M dimethyldioxirane
acetonic solution” (6.85 ml, 0.48 mmol, 2.4 eq, as for 0.07 M) was added to a solution
of N-phenylbenzo[b]thiophene-2-carboxamide (50 mg, 0.20 mmol, 1.0 eq) in DCM
(1.0 ml) under magnetic stirring at room temperature. The excess solvent was
removed after 15min to afford 4a as a yellow solid. (53 mg, 98%)

" Freshly prepared according to Organic Syntheses, Coll. Vol. 9, p.288 (1998); Vol.
74, p.91 (1997).
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Analytical data for the oxidized products
benzo[b]thiophene 1,1-dioxide (2)2
4 3

3a
5
D
6 2

7a
o]
7 0

Colourless solid. m.p. 92-98 °C. IR (ATR: vmaX/cm‘l); 3114, 3062 (Ar C-H), 1551,
1458, 1448, 1280, 1191, 1146, 1121, 1060, 940, 867, 794, 764, 766, 752, 696, 725. 'H
NMR (CDCls, 400 MHz): 6 6.72 (d, 1 H, J = 6.93 Hz, H2); 7.22 (dd, 1 H, J = 6.91,
0.77 Hz, H3); 7.36 (dd, 1 H, J = 6.29, 1.52 Hz, H7); 7.55 (m, 2 H, H5 and H6); 7.73
(dd, 1 H, J=6.03, 1.10 Hz, H4).

N-phenylbenzo[b]thiophene-2-carboxamide 1,1-dioxide (4a)

4 3
5 3a (0] o
2 1
6 S .
~7a o HN©4
(0]
6 5

Molecular Weight: 285.32

Yellow solid. m.p. 257-258 °C. IR (ATR, VmaX/cm_l): 3270, (sharp NH band), 3111,
2992, 1681, 1606, 1544, 1501, 1440, 1280, 1251, 1070, 1049, 1018, 878, 811, 748,
700, 679. '"H NMR (400 MHz, ds-DMSO): 6 7.16 (t, 1 H, J =7.4 Hz, H4’), 7.40 (t, 2
H, J=7.7Hz, H3’ and H5’), 7.69 (d, 2 H, J = 7.8 Hz, H2’ and H6"), 7.75-7.83 (dm, 3
H, H4, H5, and H6), 7.94 (d, 1 H, J = 6.8 Hz, H7), 8.39 (s, 1 H, H3), 10.47 (s, 1 H,
NH). BC NMR (100 MHz, d¢-DMSO) : 6 120.1 (C2’ and C6’), 121.4 (C7), 124.4
(C4), 127.7 (C4), 128.1 (C2), 128.9 (C3’ and C5’), 132.7 (C6), 134.3 (C2 and C5),
136.3 (C4a), 137.3 (C7a), 138.0 (CI’), 156.6 (C=0). MS (ESI") m/z (relative
intensity): 285.82 ([M + H]™, 100%). HRMS: Theoretical mass [M + H]™, 286.0538;
Measured mass [M + H]", 286.0545 (82 ppm). Elem. Anal. calculated for
Ci5H;1NOsS: C, 63.14; H, 3.89; N, 4.91%. Found: C, 63.08; H, 3.97; N, 4.87%.

N-(4-methoxyphenyl)benzo[b]thiophene-2-carboxamide 1,1-dioxide (4b)

0
\
C :cl)/s\\o HN@OCHg

Molecular Weight: 315.34

Yellow solid. m.p. 234 - 236 °C. IR (ATR, Vmax/em™): 3390, 3058, 2951, 1654, 1616,
1573, 1535, 1507, 1454, 1439, 1411, 1291, 1243, 1148, 1128, 1033, 881, 825, 765,
744, 661. '"H NMR (400 MHz, de-DMSO): & 3.77 (t, 3 H, H-(OCH3)), 6.97 (d, 2 H, J
=9.0 Hz, H3’ and H5”), 7.60 (d, 2 H, J = 9.0 Hz, H2’ and H6’), 7.75 — 7.82 (m, 3 H,
H5, H6 and H7), 7.93 (d, 1 H, J =7.6 Hz, H7), 8.33 (s, 1 H, H3), 10.37 (s, 1 H, NH).
C NMR (100 MHz, d-DMSO) : § 55.2 (C-(OCH3)), 114.0 (C3* and C5), 121.4
(C7), 121.7 (C2’ and C6’), 127.6 (C4), 128.1 (C2), 131.0 (C1°), 132.6 (C6), 133.8
(C3), 134.3 (C5), 136.5 (C4a), 137.3 (C7a), 156.0 (C4’), 156.2 (C=0). MS (ESI") m/z
(relative intensity): 315.67 ([M + H]™, 100%). HRMS: Theoretical mass [M + H]™,
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316.0644; Measured mass [M + H]™, 316.0653 (8 3 ppm). Elem. Anal. calculated for
Ci6H13NO4S: C, 60.94; H, 4.16; N, 4.44%. Found: C, 60.95; H, 4.25; N, 4.32%.

N-isopropylbenzo[b]thiophene-2-carboxamide 1,1-dioxide (4d)

:/\ S HN

l/\O

Molecular Weight: 251.30

White solid. m.p. 181.1 — 182.8 °C. IR (ATR, Vimax/em™): 3324, 2982, 1622, 1540,
1454, 1305, 1148, 918, 766, 663. "H NMR (400 MHz, CDCl;): & 1.21 (d, 6H, J = 6.8
Hz, H-(CHs),), 4.18 (m, 1H, H-(CH)), 6.15 (s, 1H, NH), 7.43 (m, 1H, H4), 7.68 (m,
1H, H7), 7.56 (t, 2H, J = 4.0 Hz, H5 and H6), 7.74 (s, 1H, H3). 3C NMR (100 MHz,
CDCl3): 6 22.5 (C-(CHj3),), 42.4 (C-(CH)), 121.9 (C7), 126.9 (C4), 129.4 (C2), 132.2
(C5 or C6), 134.2 (C5 or C6), 136.2 (C3), 137.1 (C3a), 137.4 (C7a), 156.01 (C=0).
MS (ESI") m/z (relative intensity): 251.19 ([M + H]*, 100%.). HRMS: Theoretical
mass [M + H]*, 252.0694; Meseaured mass [M + H]+, 252.0688 (8 3 ppm). Elem.
Anal. calculated for CoHi3NOsS: C, 57.35; H, 5.21; N, 5.57%. Found: C, 57.35; H,
5.15; N, 5.52%.

N-cyclohexylbenzo[b]thiophene-2-carboxamide 1,1-dioxide (4e)

s,

Molecular Weight: 291 37

White solid. m.p. 196.4 — 197.8 °C. IR (ATR, Vmadem™): 3358, 2931, 1639, 1522,
1295, 1146, 918, 763, 708. 'H NMR (400 MHz, CDCls): & 1.30 (m, 4H, H3" and
H5%), 1.54 (m, 2H, H2*and H6"), 1.69 (m, 2H, H4"), 1.94 (d, 2H, J = 12.0 Hz, H2" and
H6%), 3.90 (m, 1H, H1"), 6.23 (s, 1H, NH), 7.42 (m, 1H, H4), 7.68 (m, 1H, H7), 7.54
(t, 2H, J = 3.6 Hz, H5 and H6), 7.74 (s, 1H, H3). *C NMR (100 MHz, CDCl5):  24.6
(C3" and C5%), 25.4 (C4), 32.6 (C2" and C6%), 49.0 (C1), 121.9 (C7), 126.9 (C4),
129.40 (C2), 132.1 (C5 or C6), 134.2 (C5 or C6), 136.2 (C3), 137.1 (C3a), 137.5
(C7a), 155.9 (C=0). MS (ESI") m/z (relative intensity): 291.88 ([M + H]", 100%.).
HRMS: Theoretical mass [M + H]", 292.1007; Meseaured mass [M + H]+, 292.1002
(0 2 ppm). Elem. Anal. calculated for C;sH;7;NOsS: C, 61.83; H, 5.88; N, 4.81%.
Found: C, 61.85; H, 5.69; N, 4.81%.

(8)-Ethyl 2-(benzo[b]thiophene-2-carboxamido)-3-phenylpropanoate 1,1-dioxide (4f)

16
HN
% 10 10a
Sx

7a //\O

Molecular Weight: 385.43

Colourless oil. IR (ATR: Vg /cm™); 3341, 3070, 1736, 1661, 1530, 1302, 1211, 1174,
1107, 1028, 849, 762, 730, 700. '"H NMR (400MHz,CDCls): & 1.31 (t, 3 H, J = 6.1
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Hz, H18), 3.16 (dd, 1 H, J = 6.3, 14.0 Hz, H10), 3.31 (dd, 1 H, J = 6.3, 14.0 Hz,
H10), 4.25 (q, 2 H, J = 7.1 Hz, H17), 5.01 (q, 1 H, J =7.1 Hz, H9), 6.60 (d, J = 7.7
Hz, NH), 6.73 (s, 1 H, H3), 7.12 (d, J = 7.7 Hz, H11 and H15), 7.26-7.54 (m, 3 H,
H12, H13 and H14), 7.54 (m, 2 H, H5 and H6), 7.68-7.71 (m, 2 H, H4 and H7). °C
NMR (100 MHz, CDCl;)* : 8 12.6 (C18), 36.1 (C10), 51.8 (C9), 60.6 (C17), 120.0
(C7), 124.0 (C4), 126.0 (C13), 127.3 (C12 and C14), 127.4 (C3), 127.7 (C11 and
C15), 129.6 (C6), 132.3 (C5), 133.7 (C10a), 135.4 (C3a), 136.6 (C7a), 159.4 (NC=0),
169.2 (OC=0). MS (ESI") m/z (relative intensity): 386.5 ([M + H]™, 100%).

“ C2 carbon not observed using default relaxation time (1.00 sec.).

N-phenylbenzo[b]thiophene-3-carboxamide 1,1-dioxide (4g)

N
Qj)l\ N
e
o}

Molecular Weight: 285.32

Light-yellow solid. m.p. 188 - 190 °C. IR (ATR, Vma/cm™): 3356, 3075, 1672, 1597,
1539, 1488, 1440, 1288, 1243, 1205, 1175, 1137, 1109, 877, 834, 758, 694. "H NMR
(400 MHz, CDCl3): 6 7.00 (s, 1 H, H2), 7.21 (t, 1 H, J=7.4 Hz, H4’), 7.41 (d, 2 H, J
=7.4 Hz, H3’ and H5’), 7.54 — 7.66 (m, 4 H, H2’, H6’, H5, and H6), 7.72 (d, 1 H, J =
7.4 Hz, H4), 7.93 (d, 1 H, J = 7.4 Hz, H7), 8.26 (s, 1 H, H, NH). *C NMR (100 MHz,
CDCl3): 6 120.4 (C2’ and C6’), 121.5 (C4), 125.7 (C4’), 126.0 (C7), 128.4 (C2),
129.2 (C1’), 129.3 (C3’ and C5’), 131.2 (C5), 134.1 (C6), 136.7 (C3), 136.8 (C4a),
138.9 (C7a), 159.5 (C=0). MS (ESI") m/z (relative intensity): 285.80 ([M + H]™,
100%). HRMS: Theoretical mass [M + H]™, 286.0538; Measured mass [M + H]™,
286.0526 (8 4 ppm). Elem. Anal. calculated for C;sH;;NOsS: C, 63.14; H, 3.89; N,
4.91%. Found: C, 63.10; H, 3.81; N, 5.01%.

N-(4-methoxyphenyl)benzo[b]thiophene-3-carboxamide 1,1-dioxide (4h)

rom
N

Molecular Weight: 315.34

O(/)
(@]
I

Light-yellow solid. m.p. 135 - 138 °C. IR (ATR, Vpa/cm™'): 3245, 1649, 1610, 1566,
1513, 1297, 1242, 1172, 1105, 1030, 831, 760, 729, 682. '"H NMR (400 MHz,
CDCls): 8 3.83 (s, 1 H, H-(OCHz)), 6.93 (d, 2 H, J =9.0 Hz, H3’ and HS"), 6.96 (s, 1
H, H2), 7.54 (d, 2 H, =9.0 Hz, H2’ and H6’), 7.57 — 7.63 (m, 2 H, HS5 and H6), 7.73
(d, 1 H, J = 6.6 Hz, H4), 7.94 (d, 1 H, J = 6.8 Hz, H4), 7.97 (s, 1 H, NH). *C NMR
(100 MHz, CDCls): 6 55.5 (C-(OCH3)), 114.5 (C3’ or C5’°), 121.5 (C4), 122.1 (C2’
and C6’), 125.9 (C7), 128.2 (C2), 129.2 (C3), 129.6 (C1’), 131.2 (C6), 134.0 (C5),
137.0 (C4a), 139.0 (C7a), 157.4 (C4’), 159.3 (C=0). MS (ESI") m/z (relative
intensity): 315.83 ([M + H]™, 100%). HRMS: Theoretical mass [M + H]™, 316.0644;
Measured mass [M + H]", 316.0633 (63 ppm). Elem. Anal. calculated for
CisH13NO4S: C, 60.94; H, 4.16; N, 4.44%. Found: C, 59.91; H, 4.15; N, 4.40%.
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N-(4-nitrophenyl)benzo[b]thiophene-3-carboxamide 1,1-dioxide (4i)

NO,
1
QE)L”/ ::
S

o0\
o

Molecular Weight: 330.32

Yellow solid. m.p. 263-264°C. IR (ATR: Vmadem™); 3343, 3092, 1802, 1686, 1615,
1599, 1550, 1504, 1331, 1286, 1198, 1169, 1135, 1106, 978,882, 828, 764, 751, 686,
662. "H NMR (ds-DMSO, 400 MHz): rotamers & 7.70-7.79 (m, 2 H, H5 and H6), 7.87
(d, 1 H, J =7.3 Hz, H4), 7.95 (s, 1 H, H2), 8.00-8.05 (m, 3 H, H2’, H6’, and H7),
8.32 (d, 2 H, J = 9.0 Hz, H3’ and H5"), 11.4 (s, 1 H, NH). °C NMR (ds-DMSO, 100
MHz): rotamers 6 120.0 (C2’ and 6’), 121.7 (C7), 125.0 (C3’ and C5’), 125.3 (C4),
128.5 (C3), 130.9 (C2), 131.4 (C6), 134.3 (C5), 136.5 (C3a), 136.9 (C7a), 143.1
(C4), 144.1 (C17), 160.7 (C=0). MS (EST) m/z (relative intensity): 329.38 ([M - H]",
100%). HRMS: Theoretical mass [M + H]™, 331.0389; Measured mass [M + H]™,
331.0375 (8 4.2 ppm). HRMS (positive mode): Theoretical mass [M + H]™, 331.0389;
Measured mass [M + H]", 331.0375 (84.2 ppm). HRMS (negative mode):
Theoretical mass [M - H]", 329.0232; Measured mass [M - H]", 329.0227 (8 2 ppm).

N-phenylbenzo[b]thiophene-5-carboxamide 1,1-dioxide (4j)

9N

H

]
=0

Y

I1~0

o
Molecular Weight: 285.32

Colourless solid. m.p. 247 - 249 °C. IR (ATR, vmax/cmfl): 3338, 3090, 3049, 1655,
1597, 1530, 1498, 1440, 1337, 1289, 1194, 1151, 1134, 1101, 1069, 904, 800, 750,
714, 682, 626. 'H NMR (400 MHz, de-DMSO): 6 7.14 (t, 1 H, J = 7.2 Hz, H4’), 7.39
(t, 2H, J=7.7 Hz, H3’ and H5’), 7.49 (d, 1 H, J = 6.8 Hz, H2), 7.74 -7.78 (m, 3 H,
H3, H2’ and H6’), 8.03 (d, 1 H, J = 7.7 Hz, H7), 8.11 (s, 1 H, H4), 8.16 (d, 1 H, J =
7.7 Hz, H6), 10.5 (s, 1 H, NH). *C NMR (100 MHz, ds-DMSO): & 120.4 (C2’ or
C6’), 121.1 (C7), 124.1 (C4’), 125.3 (C4), 128.7 (C3’ and C5’), 130.2 (C6), 131.6
(C4a), 131.9 (C2), 132.5 (C3), 138.4 (C5), 138.7 (C1’), 140.3 (C7a), 164.0 (C=0).
MS (ESI") m/z (relative intensity): 285.8 ([M + H]™, 100%).

N-(4-methoxyphenyl)benzo[b]thiophene-5-carboxamide 1,1-dioxide (4k)
HsCO
98
S\

/I~0
[¢]

Molecular Weight: 315.34

Light-yellow solid. m.p. 251 - 253 °C. IR (ATR, VmaX/cm_l): 3307, 3096, 1652, 1528,
1517, 1290, 1235, 1196, 1152, 1135, 1032, 838, 820, 747, 682. '"H NMR (400 MHz,
ds-DMSO): 6 3.76 (s, 1 H, OCH3), 6.96 (d, 2 H, J = 6.9 Hz, H3” and H5’), 7.48 (d, 1
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H,J=6.9 Hz, H2), 7.67 (d,2 H, J = 9.0 Hz, H2’ and H6’), 7.73 (dd, 1 H, J = 0.6, 6.9
Hz, H3), 8.02 (d, 1 H, J=7.8 Hz, H7), 8.10 (s, 1 H, H4), 8.14 (dd, 1 H,J=1.2,7.9
Hz, H6), 10.4 (s, 1 H, NH). >C NMR (100 MHz, ds-DMSO): & 55.2 (OCH3), 113.8
(C3” or C5°), 121.1 (C7), 122.0 (C2’ and C6’), 125.2 (C4), 130.1 (C6), 131.6 (C1’),
131.7 (C4a), 131.9 (C2), 132.5 (C3), 138.3 (C7a), 140.3 (C5), 155.8 (C4’), 163.5
(C=0). MS (ESI") m/z (relative intensity): 315.76 ([M + H]", 100%). HRMS:
Theoretical mass [M + H]™, 316.0644; Measured mass [M + H]™, 316.0644 (3 0 ppm).
Elem. Anal. calculated for C;¢H;3NO4S: C, 60.94; H, 4.16; N, 4.44%. Found: C,
60.94; H, 4.10; N, 4.31%.

N-(4-nitrophenyl)benzo[b]thiophene-5-carboxamide 1,1-dioxide (41)

Molecular Weight: 330.32

Light-yellow solid. m.p. 269-270°C decomposes and 291-293°C melts. IR (ATR:
Vmad/em™); 3328, 3070, 1796, 1677, 1590, 1543, 1497, 1330, 1294, 27, 1148, 1109,
1070, 855, 789, 750, 688. '"H NMR (ds-DMSO, 400 MHz): rotamers 6 7.52 (d, 1 H, J
= 6.6 Hz, H2), 7.76 (d, 1 H, J = 6.9 Hz, H3), 8.04 (d, 2 H, J =9.2 Hz, H2’ and H6’),
8.07 (d, 1 H, J=8.0 Hz, H7), 8.13 (s, 1 H, H4), 8.18 (d, 1 H, J = 7.8 Hz, H6), 8.28 (d,
2 H, J=9.2 Hz, H3’ and H5"), 11.05 (s, 1 H, NH). °C NMR (ds-DMSO, 100 MHz):
rotamers 6 120.0 (C2’ and 6’), 121.3 (C7), 124.8 (C3’ and C5’), 125.5 (C4), 130.6
(C6), 131.6 (C2), 132.0 (C3), 132.4 (C3a), 138.8 (C5), 139.5 (C7a), 142.8 (C4),
1449 (C1’), 164.7 (C=0). MS (EST’) m/z (relative intensity): 329.53 ([M - HJ",
100%). HRMS: Theoretical mass [M + H]™, 331.0389; Measured mass [M + H]™,
331.0388 (8 >1 ppm).

5-bromobenzo[b]thiophene 1,1 -dioxide® (5
Br.
T
70
0
Molecular Weight: 245.09

White solid. HRMS: Theoretical mass [M + Na]™, 266.9091; Measured mass [M +
Na]™, 266.9079 (8 4 ppm). Elem. Anal. calculated for CsHsBrO,S: C, 39.20; H, 2.06.
Found: C, 39.21; H, 1.99%.

2-phenylbenzo[b]thiophene 1,1-dioxide*(6)

Molecular Weight: 242.29

Light-yellow solid. 'H-NMR (CDCl;, 400 MHz): 8 7.55-7.65 (m, 3 H, H3’, H4’, and
H5’),7.68 (t, 1 H, J=7.6 Hz, H6),7.71 (d, 1 H,J=7.2 Hz, H4), 7.80 (t, 1 H, J = 7.6
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Hz, H5), 7.92 (d, 2 H, /= 8.0 Hz, H2’ and H6’), 7.99 (d, 1 H, J = 7.2 Hz, H7), 8.05 (s,
1 H, H2). MS (ESI") m/z (relative intensity): 243.30 ([M + H]" 100%).

2-(3-nitrophenyl)benzo[b]thiophene 1,1-dioxide (7)

11~0
[¢]

Molecular Weight: 287.29

Colourless solid. m.p. 240-242 °C. IR (ATR, Vmax/cm'l): 3092, 1569, 1530, 1453,
1337, 1292, 1247, 1200, 1152, 1125, 1094, 896, 869, 831, 762, 737, 666. 'H NMR
(CDCl3, 400 MHz) $7.49 (m, 2 H, (H4 and H3), 7.58 (dt, 1 H, J =0.89, 7.51 Hz, H6),
7.64 (dt, 1 H, J =1.05, 7.52 Hz, H5), 7.70 (t, 1 H, J = 8.04 Hz, H5’), 7.81 (d, 1 H, J =
7.45 Hz, H7), 8.23 (dd, 1 H, J = 1.07, 7.87 Hz, H6’), 8.31 (dd, 1 H, J = 1.32, 8.28 Hz,
H4’), 8.61 (t, 1 H, J = 1.86 Hz, H2’). °C NMR (CDCl;, 100 MHz): § 148.5 (C3"),
140.5 (C2), 137.1 (C7a), 134.1 (C5), 132.1 (C6’), 130.8 (C6), 130.5 (C5°), 129.5
(C3a), 129.0 (C1°), 126.4 (C3), 125.7 (C4), 124.6 (C4’), 121.8 (C7), 121.6 (C2’). MS
(ES™) m/z (relative intensity) mass peak not observed by electron spray ionization.
HRMS: Theoretical mass [M + H] ", 288.0325; Measured mass [M + H] ™, 288.0326 (&
3 ppm).

2,5-dimethylthiophene 1,1-dioxide” (8)

H30/</®\c:|-|3

&

Molecular Weight: 144.19

MS (ESI") m/z (relative intensity): 145.26 ([M + H]" 100%)].

N-(2-(methylsulfonyl)ethyl)benzamide (9)

Molecular Weight: 227.28

Colourless oil. IR (ATR, Vma/cm™): 3310, 3013, 2920, 1634, 1537, 1488, 1369, 1278,
1185, 1164, 1120, 1076, 1058, 961, 880, 804, 694, 668. 'H-NMR (CDCl3, 400 MHz)
rotamers: & 2.99 (s, 3 H, SCH3), 3.38 (t, 2 H, J = 5.7 Hz, NHCH,), 3.98 (q, 3 H, J =
5.97 Hz, SO,CH,), 7.26-7.30 (br s, 1 H, NH), 7.42 (t, 2 H, J = 7.3 Hz, H3’ and H5’),
7.50 (t, 2 H, J =7.3 Hz, H4’), 7.77 (d, 2 H, J = 7.3 Hz, H2’ and H6"). *C NMR (100
MHz, CDCl3): & 33.8 (NHCH,), 41.6 (SCH3), 53.7 (SCH,), 127.1 (C2’ and C6’),
128.8 (C3’ and C5°), 132.2 (C4’), 133.3 (C1’), 168.2 (C=0). MS (ESI") m/z (relative
intensity): 228.43 ([M + H]" 100%). HRMS: Theoretical mass [M + H]™, 228.0694;
Measured mass [M + H] ™, 228.0699 (8 2 ppm).
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N-(4-(methylsulfonyl)phenyl)acetamide (10)

W

)
HsC/ \©\ I
NJ\CH3

H
Molecular Weight: 213.25

White crystals. m.p. 202-204 °C. IR (ATR, Vima/cm™): 3351, 3027, 3003, 2925, 1670,
1588, 1532, 1503, 1438, 1388, 1276, 1132, 1086, 965, 836, 821, 777, 660. 'H-NMR
(400 MHz, de-DMSO): 6 2.15 (s, 3 H, CH3), 3.20 (s, 3 H, SCH3), 7.86 (d, 2 H, J = 9.0
Hz, H2’ and H6’), 7.90 (d, 2 H, J = 8.9 Hz, H3’ and H5"), 10.42 (s, 1 H, NH). *C
NMR (100 MHz, d¢-DMSO): & 24.1 (CH3), 43.8 (SCH3), 118.6 (C3” and C5°), 128.1
(C2’ and C6’), 134.4 (CI°), 143.6 (C4’), 169.1 (C=0). MS (ESI") m/z (relative
intensity): 214.29 ([M + H]" 100%). HRMS: Theoretical mass [M + H]™, 214.0538;
Measured mass [M + H], 214.0529 (84 ppm). Elem. Anal. calculated for
CoH|1NO3S: C, 71.63; H, 5.51; N, 6.96%. Found: C, 71.58; H, 5.48; N, 6.93%.

References
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NMR spectra for all novel compounds

10,24

Sample Ref 001-DRA-025-01
4-nitro coupling

Currant :lﬂ a4 Paramatars
KRN 1-ZE-00-20058-7
EXFHD 10
FROCRO 1

FZ - Acgulsitlan Paramatars

Data_ 20080827
Tima 1. 36
| IHSTRIUM spact
FROEED 5 mm PRESD HED
4 3 IUIFFEu zg30
65536
5 3 o] i COCLz
\ K 23
LE 2
6 2 ETE] |
7a S H FIDRES
7 e
Rz
] ]
5 IE
. | TE 00,
Molecular Weight: 298.32 o 100000000 sac
g1l 1
. CHAKHEL £ o e
WC 1 1B
1 rL J.88 us=ac
L1 o.00 dB
1 SFO4 400.1324T10 MEz
F2 - Procassicg paramaktars
| 51 IITES
5F 4001300107 MEz
WO M
=] [
LE 0.30 Hz
] =] [
| i FC oo
[ I I I I I I I I
10.5 10.0 9.5 9.0 8.5 7.0 6.5 ppm

e
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Sample Ref 001-DA-025-01

4-nitroc coupling

Current Daka Facamstecos

EAME dal-ZE-08-2008-7
EXFHO 12
FROCKD 1
F2 - Apguisition Paramst=rs
Date_ 200809
Tim= 19,356
INSTRUM sp=ct
ERCEHD 5 me= PABED BEC
EULPRCG zgpg3l
T &5536
SOLVENT CDC13
ES 1024
s 4
SWH 23900.4914
FIDRES 0.385019
RO 1. 3664756
F3 1280.2
] 20.950
CE 6,00
TE 300.0
L 1.00000000
dll 0.03000000
CELTRA D.B959995303
TOD 1
CHEMNEL £l ===
100. 622
CHEMNEL £2 ===
waltzlé
1H
80.00 wvsec
0,00 4B
20,00 4B
20.00 4B
400.131e005 MH=z
FZ - Procsssing param=ters
SL 32764
SF 100. 6127690 MH=z
WINW EM
SEB 1
LE L.00 H=z
GE il
EC 1.40

Molecular Weight: 298.32

Ao

T
160

T
155

T
150

T
145

140

T
135

T
130

T
125

T
120

115
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Sample Ref 001-DA-029-01
4-nitro coupling

Currant DAt PATAMSCECS

HRME dal-2&-09-2008-7
EXFND 15
FROCRO 1

F2 - Aoquisition Farameters
Lata_ 23080827
Tims 20.26
INETEL™ spech
FROEHD

FULFROZ

SOLVENT

NS

s

SWH

FIDRES

AQ

Rz 3

oW 112.800 usec
DE E.00 uzss
= M0 E
= 1] 0.00000300 =scz
ol 1. 48013401 =&z
ok 2.07100000 =zac
d13 0.00000400 =zac
mik 1.00010000 zac
s} 0.00002240 zec

- CHANNEL £

1.00 de
s7ol 200.1322235 MHEz
mmmmmmme CHANNEIL £2 mmmss——
Hc2 13c
F3 7,85 uzac
FLZ 0.00 dE
srol 100, €22774€ MEz

mmmmmn ZEADIEZNT CHANHEL mmmms

SINE. 100
811 100
511 ioo
.00
30.00 %
40,10 &
1000.00 usac

Fl - Aoguisition parametsss
yrd 2

FI - Frocessing parametsss
224

51 1

ET 200.12857E7 MHz

WowW SINE

S5B o

LE 7.00 Hz

(=3 [

FC 1.40

Fl - Froosssing paramstsss

ST 1224

Moz aF

ET 100, E1276590 MEz
W SINE

S5B 0

LE 7.00 Hz

(=] [

@®

p=

0

(

Molecular Weight: 298.32
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currant Data Paramstars

Sample Ref 001-DA-056-01
3-COOH + NoZ

10.92

OO AN N O
O =M N
= =f =r &) o =
ap oo o0 Q0 OO O SO

NN

8.112
g.110

[=o T B o W o o O
OND o
(sl BN To TS = =r
o 0O [~ [ [~ r-

~—— 7.500

HAME dal-06-01-2009-29
EXFNO 10
DROCHD 1 I
FI - Acquislition Farameters
Date_ 20890107
Time 2,37
INSTRUM spact
DROBHD 5 == BEO BE-1H I
PULFROG zgao
™ EES536
SOLVEINT CHIo
3 128
oS 2
=WH 5278.146 Hz
FIDRES 7.126314 Hz
aQ 5.9584243 sec NO,
RG 362 0
W &0.400 usac
IE £.00 usac
1z 223.4 K N
D1 1.00000000 sac | H
D0 1
S
-------- CHANMEL £1 =m==———— [
— ™ Molecular Weight: 298.32
F1 7.88 usac
FL1 0.00 4B
570l 400.1324710 MHz
FZ - Processing paramsters
51 32768
57 400.1300000 MHzZ
WO EX
S5E 0
LE 0.30 Hz I
=] o | I
P 1.00 | |
EOTAMERS
RITAMERS
| ROTAMERE
/ | || v LwJ U"w' Lh-'“uwwlm‘ . ,A.J\JL ) _
" D J et &) J — S—
L e B e e B e B B T T T T T
1.5 11.0 10.5 10.0 9.5 9.0 8.5 7.5 7.0 6.5 ppm
| J o | L)
! ' - f 15 Y % f ]
o < =] mthM |2 [(en @
S . 9| TN = (NIS |~ o
- (=] clolo|~ clal~ | |ed [=]
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Sample RBef 001-DRA-056-01
I-CO0OH + NOZ

Currant Cata Farametars

HAME dal-06-01-Z009-29
EXFHO 12
FROCH 1

F2 - Acquisition Paramstars
Data_ 20090107
Tims
THSTRI™M
FROEHD
FULFROG

TD
SOLVENT
H3

D3

SWH
FICRES

0. 03000000
0.9999395E
TDD 1

CHRMEEL £1 =
1

7.497
o.an
100. 6228298 MHz

CHRHEEL £2 =

CPLFREZ waltzli

11 el 1R
FCFD2 80.00 usac
FLZ 0.400 48
FL12 20.400 4B
FL13 20.400 4B
SFO2 4001316005 MH=z

58I 327

sF 100, E1201

W M
53B o

LB 1.00 Hz
fei=) o

FC 1.40

N
| H
S
Molecular Weight: 298.32

16N

120

128

12N
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Sample Ref 001-DR-056-01

3-COOH + NO2

Current Datz Parameters

HAME dal-0&-01-2009-20
EXPND 14
PROCHO 1
F2 - Acquisition Parameters
Date_ 200060107
Tims 13,11
INSIRUM zpect
PROEBHD 5 mm EBQ EBEB-LH
DULPROE noesyph
iyl 2043
SOLVENT DMSQ
NE 4
0e 4
SWH 5555.556 Hz
FIDEES 2.712674 Hz
A 0.1843700 =zec
G 256
oW G0.000 usec
DE £.00 usec
TE 2%3.8 K
do 0.00007997 sec
D01 1.33188999 sec
Da Q.20000001 =ec
IKD 0.00018000 =ec
ST1CNT 128
CHANHEL £l =emm————
LH
7.82 uzec

Fl - Acquisition parameters
DD

il 256
SFOL 400, 1328 MHz
FIDEES 21.70138%9 Hz
W 13.384 ppm
FnMODE States-TEPI

T2 - Processing paramsters
SI 1024

gF 400.1200000 MHz
WDW QEINE

S8B 2

LE 0.00 Hz
=] Q
B 1.00
Fl - Processing paramsters
SI 1024

o2 States-TEPI

SF 400,1200000 MHz
WLDW QEINE

SEB 2
LE 0.00 Hz
cB [}

L)

| S _IJ_.-J‘LJ

N
| H
S
Molecular Weight: 298.32
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LS e e B B I I R R~ R Ve B B o LR T I I U e B B = R L TR L T
(a1 Lo s s I T U T o g i IS ISR S0 B s 6 e U BT BRS URS AR s B B S g
— — s
* Sampl@ R@f 001 DA 05-._. 01 = [ 0 W 0 o] oD S OO O O Oy O [ MDD D
& o_ W m m R e e w m w8 s R w wm & s s s s s s %
— 5-COOH + NO2 O o0 o0 00 0D O Q0 0 00 OO0 QO [~ [~ [~ 0~ [~ [~ [~ 0 e e
\ |
\
Curr=ant Data Params=t=rs
HAKE dal-05-01-2008-1
EXPHO 20
PROCND 1
F2 - Roquisition Paramsters
Date_ 20080105
Time 11.34
IN3TRDM spmct O2N
PROBHD & =m BBO BE-1H o
PULPROG =g30
il B5536
SOLVENT JRTES] N
Ms &4 H
it
SHH
E;DRE” Molecular Weight: 298.32
RG
™
DIE
TZ 282.2 K
ol 1.00000000 s=c
D0 1
======== CHANNEL fl ========
HUC1 1H
Pl T.EE uz=c I
PL1 0.00 dB
5701 400.1324710 MHz
FI - Proce=ssing param=bers |
5I IZTEE
57 400.1300031 MHz |
WO EX
S5B o
LE 0.30 Hz
GE 0
PC 1.00
| I
|
ROTAMER II
|
|
i |
\ | | 'U hJ ‘}b
L)
AN J U b o
T T T T T T T T T T T T I T T T T I T I T T T T T T T T T T T T T I T T T
11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 ppm
J I [ | ) te L L |
=] ol o w0 W=~ — |y
= = = el |t O ] B wia
[=] = - o= N~ O (=7
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Sample Ref 001-DAR-055-01

5-COOH + NOZ

Turzent Data Paramctscs

HAME dal-05-01-200%-1
EXEND s
FROCHD 1
F2 - Acguisition Faramatsrss
Data_ 20080105
Tims 14,36
INSTRUM Sps ot
FROEHD 5 ma EED EE-1H
EPULFROG zapg 3l
] €3536
SCLVENT OHMED
HS 20dE
o3 4

H 23ge).814
FIDERES 0.3&5018
AQ 1. 3664756
RC 280E.3
o 20,850
DE €. DD 1
TE 2M .4 x
Dl L1.00000000
d11 . 03000000
DELTA 0. B925000E
ol 1
z===z=z==z CHANMEL £l =
HOCL 1
Pl 7. 87 &c
PL1 1.00 4B
SFol 100, 228298 MHz
= CHANMEL E2 =
ZFCOFRGZ waltzlé
HOC2 1A
PCFDZ B0.00 ussc
FLZ 0.00 dB
PL1Z 20.00 dB
FL13 20.00 dB
SFol 400, 1312005 MHz

F2 - Procsssing paramstars
SI 327
SE 100, 6128193 MAZ

wow EM
SSE o
LE 1.00 H=
ZB o
B 1.40

O2N

Iz
Z

Molecular Weight: 298.32

o

160

155

T
150

T
145

R T
140 135

T
130

T
125

T
120

115 ppm
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Sample Ref 001-DA-055-01
5—-COOH + NOZ '

i lL_,__JL‘_,__JIlLJ L.J ‘L"L S J_; |

Current Datz Parameters ‘

HNAME dal-05-01-2008-1 1 —

EXENO 28 |

DROCHD 1 a r
t

F2 - Acquisition Parameters

Date_ 20000105 B

Tims 1£.36 -

INSTRUM spect i

DROBHD 5 mm BBO BB-1H —#J

DULPROG noesyph 9 L

o 2048 3

SOLVENT DMSD := r

Rk El L

os 4

gWH 4T708.0%8 Hz B

FIDRES 2.208876 Hz i |

RO 0.2175476 sec _ ﬁ ﬁ

RE 181 ' ) -

CW 106,200 usec j i |

DE &.00 usec Rk a:

TE 293.3 K " o

40 0.00009617 sec |

DL 1.205121%8 sec

nk:} 0.80000001 sec —

ING 0.00021240 sec

ST1CHT 1lza I

——mm——ee CHAMNEL £l ===—=———

HUCL 1H I

rl 7.88 uzec -

Ll 0.00 4B

SFO1 400,1323434 MHz I~

Pl - Acquisition parameters

NDO 1 B

bos) 256 O2N o L

SFO1 400.1323 MHz

FIDRES 18.3091008 Hz r

W 1L.7&6 ppm N L

FrMODE States-TFPI H \

T2 - Processing paramsters S L

s wu,‘_wﬁgég Mz Molecular Weight: 298.32 |

WD QSINE |

35E 2

LB 0.00 Hz —

=) il |

o L.oad

Tl - Processing paramsters

ST 1024 = I

Mz States-TEPI _J - a @ D L

=1 400, 1200352 MHz I

WDW QEINE I

5B 2 . L

LB 0.00 Hz

B a I

Elect. Supp. Info. 26



(20} L] N OGO N M WO [Sales] L=}
o 8] wMmehr-— O 0 W = WD [~ -
| N — s o s s e o RN RN O e I AR B A B [ad B e o] -
o B e e S e sample Ref 001-DA-031-02 i
A |
| \/f \/ \ | - s
\ | \ .__urrent D:.t_:. Parameters .
il \ || RAME da1-03-10-2008-12
EXENC 10
PROCHG 1
F2 - Acquisition Parameters |
Date_ 20081003
Time 15.50
INSTRUM spect
ERCEBHD 5 mm PABBC BBO
PULPROGE zg30
D 65536
SOLVENT cocl3
W3 &d
03 2z
(0] SWH 8278.146 H=
AN FIDRES 0.126314 Hz
L] 3.9584243 zec
S HN OCHs RG 203.2
o 60,400 usec
) CE .00 usec
Molecular Weight: 283.34 TE 300.0 K
Dl 1. 00000000 zec
pui] 1
7.88 usec
PL1 0.00 de
SFO1 400.1324710 MH=z
| F2 - Processing parameters
51 32768
5F 400.1300096 MHz
WOW EM
| 55B a
LE 0.30 H=z
| l I GE 0
] =l 1.00
|
|
|
JIF' | | | | lr : ||‘ II‘
| | |
" S . I - CUR IL)'._ st R lU'\k
B R W R SRR R R AR - IR B L B r—" 1 T T 1T 7
B.5 8.0 7.5 7.0 6.0 55 5.0 4.5 4.0 ppm
A ) L
Te=[" of \m’i\-:r’ jm( Tﬁ 2 o
(=] o o (=] (=] o o
- ™ o od o od ol
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Sample Ref 001-DA-031-02

Currsnt Data Parameters

KRME dal-03-10-2008-12
EXFRD 12
PROCHO 1
F2 - Roguisition Faram=bers
Dats_ 20081006
Tims 10.5&
INSTRUM sp=c
FROBRD 5 =m FRBEO EEC
PULPROS
D
SOLVENT
K3
o3
SWH
FICREZ
(0] AD
\ RG
W
s’ HN OCHs CE
TE ino.0 K
[ 1. 00000000
. d11 0.03000000
Molecular Welght: 283.34 CELTA 0. 893533003
TDD 1

0.00 4B

5FO1 100. 8228258 MHz
m=—===== CHAKMNEL £ =—=======
CPDPRGZ waltzlE
KuCz 1H
PIFDZ 80.00 usec

0.00 4B

165 160 155 150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 ppm
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WM oo Mo @ R E=
[~ NN NS O o o] O D
= = WD D 00 0 O 0 [os] o AN e B |
= r=r=r-r-r-rre Ly Current Data Parameters N

I MAME BThi-02-12-2008-1
| .'j [ EXEHOD 10 k /
b PROCHD 1 |
\ | \/
||I | F2 - Acquisitlon Faramstecs ||
Date_ 20081203
Time 3.10 |
INSTRUM spect
Sample Ref sS1C18 PROEBHD 5 mm EEO BE-1H
= PULFROG 2g3n
0 £5536
SOLVENT CDCL3
s 128 I
os 2
SWH #275.146 Hz
FIDRES £.126314 Hz |
) A0 3. 9584243 sec
bt £0.400 usec
IE £.00 usac
S HN TE 0.0 K
oL 1.10000000 sec
DD 1
Molecular Weight: 219.3
-------- CHANNEL 1 ======-- I
Hucl 1H
P1 7.88 usac
PL1 0.00 4B
5FO1 400.1324710 MHz
T2 - Frocessing parametars
5T 32766
SF 400.1300554 MHz
WO no
SSE 0
LB 0.00 Hz
GB o
PC 1.00
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oL

Molecular Weight: 219.3

Currant Data Paramstecs
HRM mrhl-02-12-2008-1

=y [
PROCED

12
1

f 51C18

F2 - RBogquisition Paramstsrs

Dats_ Z00BL2DS

CHRNKFEL £1

L81d
IBSH1E

0.0

1, 00000000
0. 03000000
0. B9BS000E
1

T.B
0.o0
100.6228208

PCFD2
PLZ
PL1Z
PLL3
SF02

0. oo

2
400.1316005 ¥

F2 - Frocsssing paramstacs

51
SE
WLW
S53B
LB
GE
B

160

150

140

130

120

110 100 80

80

70

60

50

40

30 20 ppm
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Sample Ref 026-TM-034-03 amidation
WHOMO A0 MUD A A N>R [~ M @ < M oo oW O~ WMy O o
O AN OOGODD>WOoOMNOMNO H MM A A - [~ O =f oy W ol~Lwm o] o
S HN AN O NN A AN w-|r-|r-'{lr'l'r"|C!'; NN M M NN ™ oMo
~--~r~r~r-r~re~Mr~M~-r~0~M~0~0-0~0M~0>~\\W0\W wmwwwuwmum | o S - S MM MmN e oM e M — o
Qurpent Data PAcamsbars
HAME mrhl-14-05-2008- 42
EXPNU 1o
F FROCHO H -ty
{ F1 - Acguisition Farameters
Date 20080514
Time 14.14 I
' IRSTRUM EpRCE
FROEHED 5 mm BBO BE-1H
i FULFROO zg3d
y D 65536
/ ; SOLVENT ol
2 }.F HE &4
ng 2
B27R.146 Rz
FIORES 0.126314 Ez
A 3.5564243 ses
RG 203.2
W 60.4900 usec
DE E.00 usec
TE I00.0 K
ol L.00000000 sec
TRO 1
memmmmes CHANNEL fl s==ssa==
MuC1 1H
Fl 7.88 usec
PLL 06 dB
BFOL 400, 1324740 MEz
F21 - Frocessing paraneters
51 aves
BF 400. 1300065 MHz
WOW Bd ‘
BEB )
LB 0.30 Hz L'
i) Q f
PC 1.00
Ll
|
&
n
-
| « Ha W
k b
i
v |
4‘- I|
S |
i - | N
A
e g )
ot I < \ pu_l\p\h
e
b B\
-
I
R R | T T T i S i ek v T T T T o e
8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 ppm
T 1
AL {'\ I\ 0
= or bl L w3 Rat ]| o w3yl o —
|=: |°| N o [o| el e o9 =
- led ol ied =1 =] ol | oy

Elect. Supp. Info. 31



Sample Ref 026-TM-0

'-\‘9 ?*:'L_II‘ a1 o |

§3 g & w 3

R . . o
;l - :‘_.‘L%f- )

e

Current Data Parameters
HAME mrhl-14-08-2008-42
11

EAPRD

FROCND: 1

F2 - heguiaitieon Parametera

Date_ 20080514

Time 19.20

TRSTRUM pect

PROBAD S mm BERQ BR-1H

FULPROG zgpgan

Th E5536

SOLVEHT CDCl3

HE 14024

ma 4

avWH 23980 _814 Hz

FPIDRES 0.355918 Hz
1.3654756 sec

EG A580.3

R 20.850 usec

DE §.00 upec

TE 300.0 K

)] 1.00000000 sec

dil 0.03000000 =sec

DELTh 0.E39553%8 sec

Pl T.87 usec
PL1 0.00 45
SFO1 100 .622E298 MHZ
mmmmmmme CHAMMEL £2 s=s=sa==
CPOFRGR waltzls
B 1M
FORDZ RO.00 upec
PL2 0.00 4B
L2 20.00 &8
PL13 20.00 &
SP02 400.1316005 WHz
F2 - Proceseing parameters
&1 32768

&F 109.61276%0 MHz
e B

S8R o

L& 1,00 Mz
Gh o

o 1.40

T T T

4]

fes

A

yat b

‘34—03 amidation

Moleculdr Weight: 353.43

i

170 160

|
150

|
140

T

130

A
120

AE R R RERERRY|

110

100

90

80 70

60

50

40

30

20 10 ppm
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Sample Ref 001-DA-030-01

001-DA-030-01

S

Molecular Weight: 253.32

8.376
2.079

-

I— 8.075
B.062

!

currant Data Farametars

HAME dal-20-0%-2008-54
EXFNO 10
PROCHD 1

F2 - Acguisition Parameters

Date_ 20081001
Time 2.30
IKETRUM spact
FPROBHD S mm FABBO EBO
PULPROG zg30

D 65536
SOLVEINT DS

M3 32

oE 2

SWH §278.14¢ Hz
FIDRLS 0.126314 Hz
AQ 3.9534243 =ec
RG 406.4

oW €0.400 usec
DE 6. 00 usac
IE 0.0 K
ol 1.00000000 sec
D0 1
mmmmmmm= CHANNIL £1 ==

HUC1 IH

Pl 7. 88 usec
PL1 0.00 ds
SFol 400.13247L0 MHz

F2 - Processing parameters
SI 278

SF 400.1300000 MHz
WOW EM

SEBE 0

LE 0. 30 Hz
B 0

PC 1,00
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Sample Ref 001-DA-030-01
001-DA-030-01

Current Data Faramsters
MR dal-30-02-200B-54
EXPRD 12
FROCHD 1

F2 = Acquisition Parameters

Dat 20081001
TL 3,32
IKSTRUK spact
PECBHD 5 m= PABEC ERO
DULERIG kL]
) E5E36
oMsa

1024

4
239e0.BL4
0. 385918
1.3684756
1290.2

Molecular Weight: 253.32

HOC1
Fl

FLL
SF01 100. 822E298 MHz

CHAMKEEL £2 ========
waltzlb

80.00 us=c
o

400.1316005 MH=z
ing param=t=rs

3z7
100, 6128193 MH:z
EY

165 160 155 150 145 140 135 130 125 120 ppMm
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Ut N o wm oo~ o oo om O OOHWN AN ND R -~ = i
VOO M®M M N Lol Oy O OO QD Lo e T e I o B o T B I T T O T T o T R B
A R R e e o s e
el Perlecls Peuebs Pyibsfs P Ly o o M MM A A A A A A A A A A A A A
- 4
/\\1‘"—"' l‘! ¥
{ \ \ N -~
‘.‘a,. . 1;‘-_‘_- ,ﬁ/ »
Sy S Ll)
0~
S HN Current Data Parameters
HAME mrhl-02-12-3 008-60
EXPNO 10
Molecular Weight: 259.37 sl 3
F2 = Acguisition Parameters
Date_ 20081202
Time 18.13
INSTRUM Spect
FROBHD 5 mm BBO BE-1H
PULFROG zg30
™ 65536
SOLVENT cDCl3
ns 128
(8] 2
SWH B278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
el 228.1
DW 60. 400 usec
CE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TL:0 1
FL1 ¢.00 dB
EFO1 400.1324710 MHz
F2 - Processing parameters
- % 3 - _ 81 32768
=3 400.1300396 MHz
T T I T — T T T T : T T I T s ¥ o
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0 ppm 2 LE
! | [ L J £ 3 14 J PC 1.00
L T 4 | -- s ) v \
© =y e =] @ o |wo
sl 5. S g 8 \Iw = 5[
el el - = led les| el |es
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Sample Ref S1C17

Molecular Weight: 259.37

TTTTTTTTTTT

| N
160 150 140

T

130

120

110 100 90

80

70

IBREAREEEES R

60

50

40

e
BRUKER
(5D

Current Data Parameters

HAME mrhl-02-12-2008-60
EXPNOD 11
PROCHO 11
F2 - Acguisition Parameters
Date_ 20081202
Time 15.00
INSTRUM spect
PROBHD & mm BBO BE-1H
PULFROG zopg30
TD EE553E
SOLVENT CDC13
N3 1024
DS 4
S5WH 23980.814 H=
FIDRES 0.365218 H=
A 1.3664756 Bec
RG 5160.6
DW 20.850 usec
DE 6.00 usec
TE 300.0 K
ol 1.00000000 sec
dili 0.03000000 sec
DELTA 0.890095008 ceo
TDO a4
s======= CHAMNEL fl c==asz===
NUC1 1302
Pl 7.87 usec
PL1 0.00 4B
SFOL 100.6228298 MH=
======== CHANNEL f2 ========
CPDPREZ waltzle
NUC2 1H
PCPD2 80.00 usec
L2 0.00 dB
PL12 20.00 4B
PL13 20.00 4B
SFO2 400.1316005 MHz
F2 - Processing parameters
51 32768
SF 100.6127630 MH=
WOW EM
| T8 1.00
- Hz
30 ppmos 0
PC 1.40
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Currant Dats PATARGTSLS

s dal-07-10-2008-3&

EXFHD 12

FROCHD 1

FI - Aoguisition Faramet=rs

s 200E1007
18.57
spect

. FREED EED

20.00
SFo2 400.1318005 =Rz

P
"
"
0
i
n

r2 sing parametacs

5L 327eR

EF 100, E127690 MHz
™

WoW

SEB &

LE 1.00 Bz
=B [

PC 1.40

Sample Ref 001-DA-034-01
3-COCH + H

145

140

|
125

|
120

115 pRMm
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= = L oo m QO [ o= [ O MDY [ =L ) 0 O O D a0 O
[t Q] Les] [ Ly 00 O O [ MDD = osr ) O 00 MO L 0D MDD
= = [sa} [sa e s R e o] PR IS e s - A A e U L LA AR A B B B
o o ~ [~ e e e e e [ [ e [ e [
| | |
(. Vo
\ { | / NW/ ///
|| |
I N
Sample Ref 001-DRA-034-01 Current Data Parameters
3-COo0H 4+ H HAME d=1-07-10-2008-35
EXFNC 10
EROCHD 1
F2 - Acguiszition Parameters
Date_ ZooeLony
Time 1£.33
INSTRUM spect
EFRCBHD 5 mm PAEED EED
FULEPROG zg30
o /@ [ o E5536
SCOLVENT CDCL3
NS =14
N Ds 2
| H EWE 8270.14% Hz
S FICRES 0.126314 Hz
I a5p424
Molecular Weight: 253.32 ' a9 29584223 sec
oW 60,400 usec
DE £.00 usec
TE ioe.o K
o1 1. 00000000 sec
I D0 1
|
—======= CHANMEL f1 ========
I | HUCL 14
11 | | Pl T7.88 usec
I PL1 0.00 dB
‘ ‘||| sFol 100.1324710 MHz
| F2 - Processing parameters
| 21 32768
| H | | SF 400.1300205 MHz
) | WOH EM
| ‘ u i 1t == :
(| | | LE .30 nz

| -
‘|J| ‘ “ I|| |I || | ‘u||l| L|||‘ | || ‘UM 00

89 88 87 86 85 84 83 82 81 80 ?9 7.8 77 76 75 74 73 72 71 70 69 68 6.7 ppm

A

k=T o o[ =
C" < T <=
[=] = -

1.00
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Sample Ref 001-DA-034-01

3-COCH + H

Currant Dats PATARGTSLS

s dal-07-10-2008-3&

EXFHD 12

FROCHD 1

FI - Aoguisition Faramet=rs

s 200E1007
18.57
spect

. FREED EED

de
de
FL13 20.00 de
SFo2 400.1318005 =H
Fl - Froocessing parametass
5L 327eR
EF 100, E127690 MHz
WoW ™
SEB &
LE 1.00 Bz
=B &
PC 1.40

N
| H
S
Molecular Weight: 253.32

145

I
140 135

|
125

|
120

115 pRMm
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™
[} =AM O NOO@ O M™MEOW OWND=sOLW™ W T3]
[t MM A~V ORM~FOoOOOOMOWL OO Lo
C; W OO OO0 e P OOy Sample Faf O001-DA-032-01 =
— oooooooer~r~r~r~MMMEPEE-OW WD ™M
\ )l' Current Datz Parameters
\f HAME dal-03-10-2008-13
Il EXPHO 10
PROCHO 1
FZ - Acguisition Paramsters I
Date 20081003
Time 16.1%
IMETRIM spect
PROEHD 5 mm EAERO ERO
DOLERIE zg 30
D 5536
SOLVENT OMED
HS &d
D3 z
SWH B278.14& Hz
OCH,4 FILRES D.L“GEL# Hz
0 AQ 3.9584243 sec
3 456.1
oW &0.400 usec
N DE 5.00 usec
’ H TE in0.o0 K
S D1 L.00000000 sec
Py 1
Molecular Weight: 283.34
-------- CHAKRNEL £l mmeme e
Nucl 1
ol
PL1
S5FO1 400.1324710 MHz
FZ - Processing parameters
51 32768
5F 400.1300000 MHZ
WLW EM
55B [
| LE 0.30 Hz
ZE 0
PC 1.00
| I
| |
| |
f ' I
it
S M, i | WY | SS— i NEESIE - | P S o

8.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 40 ppm

- S : '
=) - [=:] w -
3|3 m[ S| |5

o |

Tﬂ/ \,m/
< =
(o]
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Sample Ref 001-DA-0322-01

Currant Data Paramstars

HAME dal-03-10-2008-13
EXFRD 12
PROIHD 1
F2 - Acquisition Paramstars
Data_ 20081006
Tima 13.47
IXSTRUM ok
PROEHD 5 =m FAEEC BED
PULFROE
pis)
SOLVERT
OCHj
o}
N
Il H

S
Molecular Weight: 283.34

0.o3000000
0. B3a0000E
1

CHRNNEL 1

Pl 87 usac
FLL 0.00 4B
SPOl 100.622E298 MHz
CPOPRG2

M2

PCPLE 80.00 usac
FLZ o.o0 dB
FLLZ 20,00 dB
FLLY 20,00 dB
SFO2 400.1316005 MHz
FZ - Procassing parasatars
51 JZTEeE

SF 100.812EL03 MH=z
WCH M

35B o

LE L.00 Hz
GB o

BC L.40

160 150 140 130 120 110 100 80 80 70 60 50 ppm
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Sample Ref 001-DA-032-01

Current Data Parameters

HMRME dal-03-10-2008-13
EXPHNO 16
FROCKED 1

F2 - RAcguisition Parameters
Date_ 20081008
Tims
INSTROM
EROBHD
FULPROG

SOLVENT
us

Hz
Hz
sec

usec
0 ussc

00010837 sec
T454603 sec
L80000001 sec
LOO0Z23680 sec
128

=N =N

CHANNEL fl ==—m——m————

7.88 usec
0.00 4B
400.132260% MH=z

- Acquisition parameters

258
400, 1322 MHz
1 Hz
PED

1024
400,1300000 MHz
QSINE
2

0,00 Hz
[
l.00

Processing paramsters
1nz4
States-TPPI
400.1300000 MHzZ
QSIKE
2
0.00 Hz
[

_ N ppmr

-5

S

Molecular Weight: 283.34

OCH,

N
H
10

10

9

8

7

6

5

4

3

2 1 ppm
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N
s

Molecular Weight: 253.32

Sample Ref 001-DR-037-01
5-COCH + H

Current Data Parameters

MAME dal-18-10-2008-9
EXPRO 10
FROCHD 1

FZ - ARcguizition Parameters

Date_ 20081015

Time 15.17
INSTRUM spect
FROEHD L mm EET EE-LH
PULTROG zg30

o 65536
SZOLVENT CHSD

H3 &4

os 2

SWH B2789.14¢& Hz
FIDRES .12 4 Hz
AQ 21.0584243 s=ec
B 322.5

oW 60.400 usec
DE 6.00 usec
1E Jo0.0 K
ol L.00000000 =sec
puli] 1
--------- CHANKEL [l e e——
HOCL 1H

Fl 7.88 usec
FL1 0.00 ds
sFol d00. 1324710 MHz
F2 - Processing paramsters
ZI 32768

ST 400. 1300000 MHz
WO EM

555 [}

LE 0.30 Hz
GE o

EC 1.00

527

| |
._,-f'I -

8.176
8.155

iy

|

[
|

|
Ul

L
AR,

M =

o -

™

- -
| |
Ef
I

=
™
[l

|
- _

2.02
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Sample Ref 001-DA-027-01
5-COCH + H

Currant Data Parasmstars

HAME dal-15-10-2008-3
EXEND 12
PROCHD i

FZ - Acquisition Parametercs

Data_ 20081015

Tima 33

INETRUM spsct

FROEHD

PULFROG

pucl

SOLVENT O

ng

= 238E0.8 :

TWH 38E0. 01

FIDRES 0.3£381E H N
AQ 1.36E4758

EG 1£€25.5 S
] 20,850 »

LE £.00 us it

= ' Molecular Weight: 253.32

3001
Laoooooon

0.oo
SFol 100, EZ282%E MHz

THANMEL E2 =
waltzlé

im
80.00 usacs
1.00 ds
20.00 d8

20.00
400, 131£005 MHz

FZ - Procassing paramstars
3276E

SI
SE 100. 6125193 MRz
wWo B

S3B o

LE 1.00 Hz
oB o

FC 1.40

W

| 1 | |
150 145 140 135 130 125 120 115 pPpm
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Sample Ref 001-DRA-037-01
5-COCH + H

Current Data Paramsters
HAME dal-15-10-Z008-9
EXDHD 15
PROCRO 1

P2 - Acguisition Paramsters

Date_ 20081014

Ti 0,54
spect

5 mm EEDQ BBE-1H

.27
Z.1182
0.23587

143.7

115.200 usec
£.00 usec

oo.0 K
00010517 sec
LZB0E2395 sec
LBODOOOOL mec
00023040 sec

128

=)
] ]
D b b
[ ===
M H N
[r]
F—_alﬁuLJLthL

=N - Ny

CHANMEL £l oo
1H
7.88 usec
0.00 dB
400.1322%12 MH=

Fl - Acguisition paramsters

L A —

OO 1

o 256

SFO1 400, 1323 MHz _-'J

FIDRES 16.954210 Hz

oW 10.847 ppm

FnMIDE States-TPFIL ]
——

FZ - Processing parameters .—)

51 1024

SF 400.1300000 MH=

WO QEINE

55B 2

LE 0.00 Hz

= ]

o 1.00

Fl - Frocessing parzmeters

51 1024

MC2 States-TPFI

SF 400.1300000 MH= =:

WO QEINE

5S8R 2

LE 0.00 Hz

cBE ]

Ll

JONE N

ppm

¢

My

Molecular Weight: 253.32

10

N I I L I I L I L R LR LA R
[+7]

11

11

10

9

8 7 6

5

4

3

2 1 ppMm
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10.21¢

o O O 0 DO [ U O o w ]
SO NN O AO oM o
[ o BE= s B T o B sl X w R o] O O [
c e e e e e e e e e s .o Sample Ref 001-DA-035-01 .
| ]
III || I|| lII III
(W
II || I,'ll I||||'
Current Data Parameters
HMAME dzl-15-10-2008-T7 I
EXENO 10
EROCHD 1
F2 - Acguisition Parameters
Date_ Z00B1015
Time 14,21
WNETRUM Epect
FROEBHD I mm BBEOQ BE-1H
EULFROZ zgin
H3CO T 85526
(@] SOLVENT DMS0
HE a4
De 2
N A\ SHH 8278.146 Hz
H FIDRES 0.126314 Hz
S A 3.9584243 mec
BG 322.5
Molecular Weight: 283.34 O 0. 400 usec
OE .00 usec
TE i00.L K
oL l.o00000000 sec
TDD 1
e CHAHNEL £1 e
MUC1 1H
El T.88 usec
PL1 0.o00 dB
SF01 400.1324710 MHz
F2 - Processing parameters
58I 32768
5F 400.1300000 MH=z
| LW EM
I I SSB b
| LB 0.30 Hz
GE ]
EC 1.00
!
| |
I

AN _
Tttt T r~~++r 1+~~~ &7+ oo T T
105 100 95 90 85 80 75 70 65 60 55 50 45 40 ppm
= s 3 el 1e)s 2l s
o - - il |~ = - Lﬂ[
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Sample Ref 001-DA-035-01
5-COCH + OCH3

Currant Data Paramstars

KRAME d=1-15-10-2008-7
EXPHD 12
PROCKD 1
FZ - Aoguisition Paramstars
Data_ 20081015
Tims 17.54
INSTRIM spact
PROEHD 5 me EEO EE-LH
PULFROG zgpg3l
H3CO 0 T B5536
SOLVENT DM50
K5 1024
oS 4
N A\ TWH 23980.814 Hz
H FIDRES 0. 365518 Hz
RO 1.3664756 sac
S G 1280.2
Molecular Weight: 283.34 o 20,850 u==c
TE 300.1 K
ol 1.00000000 sac
411 0.030000040 sac
CELTA 0.98999859 sac
™ma 1
CHAMKEL £1 ==
130
T.87 usac
D.00 4B

100. 6228298 MHz

CHANNEL £2 ====

walbzle
1H
BO.00 usac
0.00 dB
20.00 4B
20,00 4B
400.1316003 MHz
FZ - Frocassing paramatars
3 32764
P 100.6128193 MA=z
WIM EM
258 1
LE L1.00 H=z
G5B 1
B L1.40

v

165 160 155 150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 ppm
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Sample Ref 2-B(OH)Z +

Currant Data FParamsters

3-NOZ

HAME dal-07-09-2007-36
EZXFED 10
FROCHRD 1
TZ - Acquisition Parameters
Date_ 20070307
Tims 13.20
INZTRUM spect
FROBHD 5 mm BB BE-1H
FULFECG 2g30
D E5536
SOLVEKRT CDCL13
HE 3z
Ds 2
SWH §278.146 Hz
FIDEES 0.126314 Hz
AQ 3.35842453 secC
RG 362
oW &0.400 usec
CE 6.00 usec
TE 300.0 K
01 l.0g0QoooD sec
TOD 1
-------- CHANHEL ]l =====e==
HoC1 1H
Fl 7.BB usec
FL1 o.00 dE
SFO1 400.132471L0 MHz
FZ - PrOC2EELI0O] PACAmETSCE
=1 AZTLE
§F 400.13000%4 MHz
WO EM
SSB o
LE 0.30 Hz
GE o
FC L.oo
|
|
R

-

o= Tl i I Nl W= T R U W L)
oo [~ HO O~ W T oD o
- OO 0 B0 00 o OO 00 60 o
0w @ w Ll e e e e el el -

=

NO,
Molecular Weight: 255.29

) i
k___J LLM_,,/J’ 'LJIL

1
J Lﬂ__,.)l

7.585

|
)

I‘\..wr\_ fﬁn_...,'\—‘*

J N M

89 88 87 86

L‘-\.

8.5
J

1.00

84 83 82 81 go 79 78 717
Lo L)L ) Loy

~ ~ P T " A N -

1.02
1.06

Ly (e
- o
o -

7.6 7.5

e

w0
<
-

74 73 7.2

—
(3]

PPmM
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= T o i 0w
[ E r o il r
Current Data Farametars W | f | |
NAME dal-07-08-2007-3€ W N
xEND 12 |l | |
FROCHO 1
T - Acguisition Farametsrs
20070210
14.47
IXSTEUM spact
FROEHD 5 mm EED EE-1H
FULFROZ
pucl
OLVENT

w

NO,
Molecular Weight: 255.29

usEe
de
MHz

Elect. Supp. Info. 49



ample Ref Z-B(OH)2Z + 3-NOZ !

i ||
Current Datz Parameters - I S —— —"l v AN -"JI\I Ll LI l“-m—r——)ll L—J"JL‘I'I;A—J"J' I"\-——JIL S

HAME dal-07-08-2007-3¢&

EXPRO 16 r
PROCHO 1
F2 - Acguisition Faramsters i ] —T_2
Date_ 20070910 J N
Time 20,15 ___—_—-1
IMSTRUM spect S L
DPROBHD 3 mm BEZ BE-1H _‘J NO v [
PULEROG noesyph _= 2 [ ]
ég-_‘;gn z0de 1_:—:‘] Molecular Weight: 255.29 —7.4
g ! J o r
SWH 1 .
FIDRES ) : . ,
2g L3015 —_
RG 228.1 —_— . e P —7.6
oW 147.200 usec
LE 2. 00 usec —
TE 300.0 K a = -
4o 0.000L3717 s=ec
o1 1.08654106 s=c -
D& 0.E0000001 sec ' @ —7.8
IHo 0.00025%440 sec
STLCHNT 128 ‘ e
—————— CHAHHEL £l = ——— | I
KOC1 1H J @ R
rl 7.88 usec —_— _BD
PLL g.00 4B _—— . -
5Fo1 400.L315%825 MH=z _\-1
|
Fl - Acguisition paramsters | LH [~ i
NDO 1 )
D ==
SFO1 — | —8.2
FIDRES |
W |
FnMODE r

F2 - Processing paramsters |

51 1024 —8.4

iF 400.1200000 MHEz

WOW QEIKE
SEB Z L
LE 0.00 Hz °

P 100 B

GB i —— ‘

—8.6

Fl - FProcessing paramsters | 9

51 1024 L

MCz States-TPFI

SF 400.1300000 MHz

WOW QEIKE

558 z _B.B
LE 0.00 Hz

87 86 85 84 83 82 81 80 78 78 77 76 75 74 73 72 71 ppm
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H
HSC\S/\/N

O
Molecular Weight: 195.28

7.411
- 7.408
“T7.260

6.642

Sample Ref 001-DA-078-02
001-DA-078-02

HRME dal-17-02-200%-16
EXFHO

FROCHD

P2 - Acguisition Parameters
Cate_ 29050217
Tim= 14.45
INSTRIM

FROEHD 5 =m EBO
FULFROG

SOLVENT

)

Cs

SWH E278.14& Hz
FIDEES 0.126314 Hz
AQ 4594243 s=c
G 256

] 60.400 us=c
CE 6.00 usec
TE 300.1 K

ClL L.o00d0d0d sec
DD 1
======== CHANHEL fl ========
KOCL 1H

Fl 7.B8 usec
FL1l 0.00 dB
SFOL 400.1324710 MH=z
72 - FProcessing param=ters

37
400.1300023 MHz
EM
o
0,30 H=z
o

L.00

690

— 3.675
T 3.659
3.644

o

- .

e

2.774
2.758
2.743
2.140

T

o [o|re
< Qe
o |0

|
pPpm

2.07

.q.'
<
o
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Sample Ref 001-DR-078-02
001-DR-078-02

_ 1e
IHFNO
FROCHO
FI - Roguisition Farameiscs
Dats_ 20090218
Tima o432
IHSTRLHM spect
FRCOEED 3 mm EED EBE-1H
FULFROS
SOLVENT
HaC N s
L=
3 \S/\/ ot
FIDRES
0 A
X ™
Molecular Weight: 195.28 nE
T=
Dl
d1l
DELTA
gk
—————m CHAHHEL 21 memmmmm
Kool 13c
Fl 7.87 usac
FL1 0.00 dE
SFO] 100.6228258 HH:z
- THANNEL 21 smememm==
CFOFRCZ waltzle
HOCZ 1H
FCPD2 80.00 usac
FLZ 0.00 dE
FL1Z 20.00 dE
FL1Z 20.00 4B
S¥O2 400.131e005 MHE
- Processing parametsrs
2768
100.8127650 HHz
pi ]
o
1.00 Hz
0
1.40

170

160 150 140 130 120 110 100 90

80

70

60

50

40

30 20 ppm
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-~ womMm x v =
M~ Ww Sample Ref 001-DA-078-01 1 T3]
Te el 001-DA-078-01 = 2
L e el il ™ =
| / Current Data Parameters
| NAME dal-17-02-2009-15
EXPHO 10
PROCHO 1
F2 - Acquisiticn Parameters
Date_ 20090217
Time 14.1%
INSTRUM spect I
PROEHD 5 mm BEQ EE-1H
FULFROG zg30
HsCS. T 65536
0 SOLVENT CDC13
PR NS 64
N CHg b3 2
H SWH 8274.146 Hz
it FIDRES 0.126314 Hz
Molecular Weight: 181.2
olecular Weight: 181.25 20 3.9524243 sec
RG 287.4
oW 60.400 usec
DE £.00 usec
TE 300.1 K
ol 1.00000000 sec
DO 1
CHANHEL fl ========
1H
7.88 usec
2.00 dB
400.1324710 MHz
F2 - Processing parameters
a1 32T6E
I 2F 400.1300035 MHz
WLW EM
I 23B 0
I LE 0.30 Hz
| GE 0
EC 1.00
|
J e 4 WA | W A
R e e e e e e e o e e o S e e e S o e e A s e |
e 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 ppm
1] VoL ks o) j
~|=llo o) [
[“’: Q= <= “‘.‘
Lt [=T1"] L] o
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Sample Eef 001-DA-078-01
001-DA-078-01

Currant Data Farametars

HRME dal-17-02-200%-15
EXTHO 12
FRCCHT 1
F2 = Roguisition Faramatars
Dats_ 20093217
Tima : ]
IHETRUM spach
PROEHD 5 mm B0 ZE-1H
HSCS PULPROG
O SOLVERT
B :
THH Hz
H CHg Jloses Hz
=z
. Rz
Molecular Weight: 181 .25 % asac
LE sz
TE & X
oL I =ac
dLl =z
CELTR =T
o0
mmmmmmmn CHANHEL 1 m———
HOCL
7L T.87 umac
FL1 2.00 4B
SFCL 130, 6228298 MH:z
...... CHRMHEL ——
CRLPRZZ wal
moc2 18
PoPD2 0.00 asac
FLZ T.00 dE
FL1Z 20.00 4B
FL1E 20.00 dl
SF0Z 400, 1316005 MHz

F1 = Frocessing patametars
5L 32768

SF 100. 2127650 MH:z
Wow ™
858 @
lE 1.00 Hz
GE @
Fc 1.42

170 160 150 140 130 120 110 100 80 80 70 60 50 40 30 20 ppm
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10.475

Sample Ref 001-DA-038-01

2-CONH-H

{HZ20Z2 oxidation)

Current Data Paramsters

8.392
— 7.955
7.939
7.838
7.822
7.812
7.809
7.794
7.791
7.782
7.777
7.764
7.74¢6
7.707
7.688
7.420
7.401
7.381
7.183
7.164
7.146

N\

NAME dal-15-10-2008-10
EXFHO 10
PROCHO 1
F2 - RAcquisition Parameters
Date_ 20081015
Time 15.43
4 3 INSTRIM spect
5 N\ o PROBHD 3 mm BEZ EB-1H
PULFROG zg3d
6 S\\"‘ HN@ D 65836
I 6} SOLVENT DMSO
HS 64
0s 2
Molecular Welght28532 SWH 2278.146 H=
FIDRES 0.126314 H=z
AQ 3.9584243 sec
RG 362
oW 60.400 usec
DE 6.00 usec
TE 0.1 K
Dol 1.00000000 sec
| TDa 1 I
======== CHANNEL Il ======= I il
NUCL 11
Pl 7.88 usac |
PL1 0.00 dB |
5FOL 400.1324710 MHzZ |
F2 - Processing parameters
SI 32768 | I
5F 400.1300000 MHzZ
WLW I
SEB 0
LB 0.30 Hz | I ‘
CE o
| FC 1.00 ‘ | ‘ | ‘
I U | |
III | .IU : I, || | |
PN Y Y WP —_J L
T T T T [ L B L T T T T
10.5 10.0 9.5 8.0 8.5 8.0 7.5 7.0 6.5 ppm
A A
o - g Nal S e
=} = o 5 o
- CJ - m N od -

Elect. Supp. Info. 55



Sample Ref 001-DA-038-01 A ; -
—CONH-H (H20Z2 oxidation) ‘ ‘ ‘ ‘

Current Data Parameters

HAME dal-L1S5-10-2008-10

EXFHO 12

PROCKO 1

FI - ARoguisition Paramsters 4 3
Date_ 20081016 5

Time 5.30 A\
INSTRUM spect 6 2
PROBHD 5§ mm EBC BBE-1H S HN
DPULFRAG zgpg 30 l
o 65536

SOLVENT DHMSO

us 1024 Molecular Weight: 285.32
os 4

SHH 23980.814 Hz

FIDEES 0.365%18 Hz

AQ 1.3664756 =ec

RG 1290.2

oW 20,850 usec

DE 6.00 usec

TE 300.1 K

ol L.o0ooooon sec

di1 0.03000000 sec

DELTZ 0.E9995%9E8 sec

D0 1

—mmmmm—— CHANNEL £l ==——————

HUcl 13c

Pl T.BT usec

FLL 0.00 dB

SFO1 100.622B298 MHz

—mmmmm—— CHANNEL £2 ==——————

CPDPRG2 waltzlé

MUl lH

PCED2 B0.0D usec

PL2 0.00 dB

PL12 20.00 dB

PL13 20.00 dB

SFO2 400.1216005 MHZ

F2 - Processing parameters

5I 32768

SF 100.6L28193 MHZ

WDW EM

S5B 1]

LB 1.00 H=z

GB 0

B 1.40
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Sample Ref 001-DA-038-01
2—CONH-H (HZ0Z oxidation)

Current Data Paramsters

HAME dal-15-10-2008-10
EXDHO 1a
PROCHO 1

- Acguisition Parameters

te 20081018 J
Time I.4e
INSTRUM spect J
DROERD 5 mm BBEZ BE-1H
DULEROG nossvph
T Z0de
SOLVENT ODMED
4 3
3'}55,6'}6 Hz
1.9314%2 Hz
0.25 E'I__'.‘; =T
<0

126,400 usec
6.00 usec
3on.L K
0.000L1627 sec
1.25816202 sec
0.B000000L s=c
0.00025280 sec

12e
e CHENHEL £1 e
HOC1 1H
rl 7.88 usec
PLL d.00 4B
SFo1 400.13250%3 MHz
Fl - Acguiszition pars 'nete =
]y
SFO1 400, 1325 MHz
FIDRES 15.451939 Hz
W %.886 ppm
FnMIDE States-TPPI =g
F2Z - Processing parameters
31 1024
SF 400.1300000 MHz 1
WOW QEIKE
55B 2
LE 0.00 Hz
CE 0
PC 1.00
Fl - FProcessing parameters
31 1024
MC2 States-TPFIL
SF 400, 1300000 MHz
WOW QSIKE B
55B z 3
LE 0.00 Hz
GEB o

— l-_..-'

| W L__J'-__a; .

pprT

"

~m/m

2
HN 4

Molecular Weight: 285.32

3]

—y
(==

—
—

11

10

9

8 7

6

5

4

3

2 pom
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wo [ M R TR TR I W B s I B s QR S s U s B Ko B e B ] o
(2] Lo T L et I e T QR ) e s BN BT B L, IS W & N ] K]
. o On Oy 00 o0 [ [ e e e I MDD O O -
o M T T T .
— Lo e e el el i el el el ol o Y= =} o
\ / sample Ref 001-DA-050-01
Z—CONH + CMe (dioxirane)
Current Data Parzmeters
HAME dal-02-12-2008-53
EXPRD pLH
DROCHC 1
F2 - Acguiszition Parameters
Date 20081202
\ Time 14.33
INSTEUM spect
PROBHD 5 mm BEQ BE-LH
,S 4@700% PULEROS zq30
TD 65536
SOLVENT DMED
Molecular Weight: 315.34 NS 128
0s 2
SWH 8278, 145 Hz
FIDEES 0. 126214 Hz
AQ 3.9584243 sec
BE 322.5
oW 650,400 usec
DE 6,00 usec
TE 00,0 K
01 L.ooogogol sec
DO 1
m—mmm——— CHAHNEL £l ———————
NuCl 1
Pl T7.B8 usec
Ll 0.0 d2
SFo1 400.1324710 MHz
| | F2 - Processing paramekbers
I | I 51 32768
IF 400, 1300000 MH=z
| WD
55B [
I 1B 0.30 Hz
[ B 0
II c .00
| ‘ ‘
_ . th L _ A L W
T S s I S Sy I R A B T L L e B e i I S e |
10.5 9.5 8.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 40 ppm
. l ' A - -
= o ~||= ' Neal al=.J§
S S S S S
- - ™07 Iy (3] (o)
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N
[Ae)

o
Molecular Weight: 315.34

A
S. HNOOCH3

Sample ERef 001-DR-050-01
Z2-CONH + CMe (dioxirane)

Current Data Parameters

KAME dsl-02-12-2003-53
EXFID 12
EROTHO 1

F2 - Roguisition Parameters
Date_ 20081202
Time 16.17
INSTEOM spect
FECEHD 5 mm BBO EE-LH
FULFROG zgpg il

0 SE53¢
EOLVENT OMED

Ks

DS

£WH

FIDEES

AQ

2

oW

LE

IE

ol 1.00000000 sec
41l 0.03000000 sec
DELTA 0.8%9%50%3 =mec
pyalil 1
. CHARHEL {1 e ———
KOCL ac

Fl 7.87 usec
FL1 .00 dB
sFol 100.62232%3 MHZ

CPDERGZ
wUC2
FCPD2
EFLZ
FLl2
FLl2
SFO2

400.13L6005 MHz
F2 - Proceszing paramsters

100.8123193 MHz

——————— CHAKHEL 2 =———————

waltzlé

80.00 usec
0.00 dB
20.00 dB
20.00 dB

32768

EM

0
1.00 Hz

0
1.40

160

155 150 145 140

135 130 125 120

115 110 105 100 95 80 &85

80 75 70 65 60 55 ppm
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JtJ I

™) GO N
™ N
= = =

%

5.228

{

Molecular Weight: 251.30

4.2246

4.210
4.193
~—4.191
~— 4.177

4.174
4.158
4.141

Sanple Ref C-18

2.098

(D)

current Data Parametars

EAME mrhl-10-12-2008-25
EXPHO 20
PROCHD 1

F2 - Acguisitlon Parameters
Dat 20081211
T 10.0

IKSTRUM Epecl
EFROEHD Z mm EBED EE-1H
PULFPROG [
pus]
SOLYVENT
KS
jri)
SWH Hz
FIDRES Hz
AQ 3. “58d44" sec
RG 362
oW 60,400 usec
LE usec
TE 3 K
D1 L.pooD
oD
CHANNEL [l wwwwwms
1H
7. 88 usec
d.00 4B
400.1324710 MH=z
F2 - Processing parameters
51 32763
SF 400.130036% MHZ
WOW no
S5EB o
LE 2.00 HZ
GB o
P 1,00

(=T
s =
[E TS
— =
|
I
|
J I _

- LA _,-;
o|ed|=|=]| (o2
o] o] Rt = W
olalr~al ol
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Sample Ref C-18 (D)

O
Yo HN4<

(e}
Molecular Weight: 251.30

CHAHHEL Z1 o e
13C
T.ET asac
.00 dE
100. B228259¢ MHz

CHRNNEL I2 o
Waltzle

1 - Prosassing paramatars
3217eE

5F 150, 6127650 MHz
WO no
553 o
LE 7.00 Hz
B o
PC 1.48
L B B L B o L LI B L B B B B e B AL B e
l I l l l l I l I l l l l I l |

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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7.738
7.685
7.684
7.682
7.680
7.674

QO WD WOoODWN O N A0 RN VDONNNTT A A AN WD AAN O N ODD N

WowmaarrmomNN 00000000 NTrM A0 WVWOCNTMEOWOSTOMOr-uns oo o

NWWwWwWWw=s=rrLrr OO0 000 OO OD OO NN NN A A

-~~~ NNMN-AdAAAdA-dl A A A A A A A A A A A A A A A A A
J. | L L

|
Sample Ref C-17(D)
Current Data Parameters
MAME mrhl-10-12-2008-24
EXPNC 10
EROCHD 1
F2 - Acguisition Parameters
Date_ 20081211 4
Tim= 3.30 3 3 )
INSTRUM spect 5 N\ 2 3
FROBHD % mm BED BB-1H A »
FULERZG zgil 6 4
D £553€ ML) HN—<:>
SOLVENT CcDc13 (0] .
HS 124 6 5
D& 2 -
SWE 2278.14€ Hz Molecular Weight: 291.37
FIDREE 0.1263214 H=
AQ 3.9584243 =zec
RG& 362
oW £0.400 nsec
LE ©.00 usec
TE 300.0 K
D1 1.00000000 =zec
TDO 1
I CHANMNEL f1
| 7.88 usec |
0.00 4dBE
400.1324710 MHz I |
|
F2 - Processing parameters l |
51 327468
gF 200,130037% MHz i
WDH no I H
553 0 I || |
il LE 0.00 Hz | I
1 GE 0 h I
| BC 1.00 | |
U | l ||
Il | “'
]
JI I\......... . —J'I L . - L‘I —
R B B R I B R S
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 ppm
| : L A L. ] I L |
oo [= e o il |ea(ler[ TJeal
bt beid I L = - @ (| e 1|
-o (O = ™ - ™| |
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Sample Ref C-17 (D)

Curzant Data Paramstscs
M arhl-10-12-2008-24

12

1

F2 - Acguisition Paramatszss
s 20081211

= 4.33

TR spact
FROEHLC 5 mm BED EE-1H
PULFRCG zgpgdl

ESS3E

SOLVENT DCL3
H3 1024
Ds
SWH 3280.814 H=
FICRE ES91E Hz
RO 1.3864756 sac
EG 1280.2
L 20.850 «
DE 600 1
TE 00.0
D1 L.ooooooon
dii 0. 03000000
DELTA 0. E230O00E
TCO 1

CHRNHEL £1
1

T.87 usac
0.00 4B
l0D.6228298 MHz

CHAMMEL £2

WA [
1 el 1H
PCFD2 B0. 00 ussc
FLZ 0.00 4B
PL1Z 20.00 4B
FL13 20.00 4B
SEOZ 400.1316005 MHz
F2 - Frocessing parametars
51 327kE
SF 100.61276580 MH=z
WLW no
S3B o
1B 0.00 H=
GE o
B 1.40

Molecular Weight: 291.37

160

150

140

130

120

110 100 80

80

70

60

50

40

30 20 ppm
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— oo
o D = =
[~ O U ud
el el e

/

7.540

.335
1.333
7.319
7.301
7.285
7.281
7.260

2

7
s

Current Data Parametsrs

HAME dal-12-01-200%-32
EXERD 10
FROCKD 1

FZ - Acquisitlon Parametars

Data_ 20080112
Time 21.3
INSTRUM

FROBHD

PULPRCS

D

SOLVENT

us

DS 2

SHH 3276.146 Hz
FIDRES 1.126314 Hz
AQ 3.9564243 sac
G

g ugec
DE ugec
TE K
D1 sac
DO

HuC1

PL ugec
PL1 ). 00 dB
5F01 400.1324710 MMz

FZ - Processing parameters

____—~5.018

— 5.000

/

5C 327&8
5F 400.129572% MHz
W EH
55E o
LB 0. 30 Hz
GE o
BC 1.00
I
e -

WMo or-oO <
QOO W LD = M M N D
L B e e BUA ML e B A B A B A
o U U W A A W LR B o B A

= O A
o0 O [~ WD o=
[ B B B |
PO MMM

2

Sample Ref 001-DA-0595-01

7a

Molecular Weight: 385.43

1.329

[~ Oy =t
N O Oy
MM e NN
e B B B

e
—

=
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Sample Ref 001-DR-059-01

HARME QA3l-12-01l-2008-32
EXERD 12
FROCHD 1

FZ - R:-TIJ].ELI‘_].-:IH PArAMRTETS
Data_ 20080112
Tima 23.16
INSTEUM Epact
FROBHD S mm EEZ EE-1H
FULPROG zgpg3n

T BEE536
SOLVENT CHZD

Mz 2048

DS 4

SWH 239E0. 814
FICRES 0.36501E

AQ L. 3664756

R 2048

nr g 2(-._35(- c
DE & .00 c
TE 284.5

D1 1.00000000

a1l 0. 03000000
DELTA 0.83005 035

TDO 1
mmmmm—mm CHAKNEL 1 ==—————
HMOC1 13C

Fl 7.87 usec
FL1 0.00 a4
SEOL 100, 8229298 MHZ
e CHARNEL T3 oo o
CEODPRGZ waltzli

HOZz 1H
FCFDZ ED.0OD usec
PLZ 0.00 4de
FL1Z2 20.00 4ae
FL13 20.00 4B
SFO2 400.1316005 MHZ
FZ - Processing parametars
51 32766

SF 100. 6129193 MHz
WO EM

bt = o

LE 1.00 Hz
=B o

B 1.40

UL S sy ST SRR e S

current Datia Paramatars

7a

Molecular Weight: 385.43

170

160

150

140

130

120

110

100 80

80

70

60

50

40

30

20 10 ppm
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(=] o] =1 L= I an B & 3 L = [~ uy - - Lo
(¥ = [ I I U] =T [ e v ¢ = N O L=
o e == o s e T o o =)
o« - -~ [ - e e o
| | |
I| | I || \ / {
(| (| | { J
(] 1] \I Iﬂ
N N r
Current Data Parameters
HAME dal-13-11-2008-17
EXPHO 10
Sample Ref 001-DA-046-01 PROCHO 1
3-CONH + H {Hzozf 10 EquV} F2 - Aecquisition Parameters
Date_ 20081114
Tims 9,25
INSTRIM spect
o) DROBHD 5 mm BBQ BBE-1H
DULPROS zg30
D £55326
N SOLVENT coc13
| H us 1za
0S8 2
O//S\\ HH B278. 14 Hz
O FPIORES 0.126314 H=z
P 3.9584243 c
Molecular Weight: 285.32 e 62
CW 60,400 usec
DE ®.00 usec
TE a00.0 K
oL 1.00000000 sec
| D0 1
' ——————— CHANKEL f1 ==—=———m
HUC1 1H
rl 7.88 usec
PL1 0.00 4B
| | SFO1 400.1324710 MH=z
| | I 172 - Processing parameters
| I 32768
| ' sF 400. 13CDCQS MH=z
I | | I | | ‘ WO EM
| 35B 0
H | | H | H 1B 0.30 Hz
| | ‘ I “ | 5 iy
| | = t
| fl \||\ | |||| |
i " 'l' I |
i | I | | | | |
[ . | |I | | | '
5o I U I\A |
T 42 ____,/ _,—’"l l\q____F._r--jl _,—/I _/Jl LM___ ___/\,../J \.__ T
R I B B B L L B L ) L ) I A L I AR LRSS LAY MRS RS LA
84 83 8.2 8.1 80 79 78 V7 76 15 T4 T3 T2 7TA 70 69 68 6.7 ppm
g ooang] L =xelf] L L e S ] e i T L o
= (- o = i - | s i - = =
=i [=} [=] [=1] [=1] (] (=]
: g B B E B 3
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Sample Ref 001-DA-046-01
3-CONH + H (H202, 10 Equiv)

Currsnt Data Farapetass

KRME dal-13-11-2008-17
EHFHRC 12
FROCHT 1
FI = Acquislition Faramstsrs
Dats_ 20081119
Tima 12.43
INETRUM speCt
FRCBHD 3 mm 33T EE-1H
FULFROG z2gpg30
™ B3%38 O
SOLVENT CDC13
KE zZo4a
N
/ H
ZS
O\
O

Molecular Weight: 285.32

FLL 2.00 48
STOL 100. B228258 MHz
THANNEL 2 mmmsmme=
waltzle
1H
o0 usec
o0 ds
20.00 d3
20.00 a8
5¥02 400, 131003 MHz
F2 = Frocassing paramstscs
51 327e8
sr 100. 6127650 MHz
WLW EM
S5B o
LE 1.00 Hz
=B o
PC 1.40

A

|
120 ppm
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HYETANW®EIN NS D0 sample Ret 001-DA—047/-02 —
PN A /L - g 3-CONH + OMe (H202, 10 Equiv) o
M~~~ r- e [ e e W D F?

—— T7.615

NN

_/,/‘_

Current Data Parameters
EAME 431-14-11-2006-49
EXPED 1
FRZCHD 1

F2 - Acquisition Parameters
te 20

EROBHD 5
EULEROG
0
OCH;Z SOLVENT
O
14& Hz
Hz
) N 39584243 sec
H 406.4
S 60. 400 usec
O//\\ 6.00 usec
300.0 K

C1 1.00D00000 sac
Molecular Weight: 315.34 OO 1

-------- CHANKEL ] ===s=ae=

KUZL H

Fl1 T.Bd usec

FLL 0,08 dB

SFOL 4O00.132471L0 MHZ

F2 - Processing parameters

21 32TEH

B 400.1300106 MHz

WOW EM

33B [

LE 0.30 Hz

B i

= 1.00

o A L )
of [=] ] fes] T
al 2] @ @ S
™ ™ [ o] o (2]
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Sample Ref 001-DA-047-02

J_C-O:\H + C'ME" {H202, 10 qu.Jl‘.?] Currant Data Paramstacss
MAKE dal-14-11-200E-48%
EXPHO 12
FROCHD 1
FL - Rogquisition Paramstacss
Data_ Z0OEL12D
Tims 20.57
INSTRIM spact
FROBHD 5 = BEO BE-1RH
FULFROG zggg!t_-
OCH o) B3536
o 3 SOLVENT [=alsd B
uS 4086
ns 4
SWH 23990.914 H=z
N FIDFES 0.36591E Hz
| H a2 13664756 mae
s RG 4086
7 o 20,850 usascs
o7\ e 6.00 ussc
o) TE 300.0 K
Dl 1. 00000000 sac
Molecular Weight: 315.34 41l 0. 03000000 sas
DEll".;Ti 0. E295953E sac
E=t] 1

==zz=z=== CHAMKEIL fl ======z==z

fhiils ¥ 13c

Fl 7.87 usec
0.a0 ds

SFol 100.6228209E HHz

CHAMKEEL E2 ========
walezld
1H
ED. 0D usac
0.00 d8
20,00 4=
20.900 4B
400.1316005 HHz

FL - Frocessing pasamstsrs

5L 327GE

iF 100.612T650 HHz
WD =

zzB o

LE L.00 Hz
EE o

FC L.40

PP po——

165 160 155 150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 ppm
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Sample Ref 001-DR-047-02
3-CONH + OMe

furrsnt Data Farapetsrs
HAHKE

EXFND
PROCKC

dal-14-11-2008-49
15
1

FZ - Aoquisition Paraceters
20021129

Data_

Tipe
INSTROH
PROEHD
PULEROG
j31)
SOLVENT
Hz

22,32

spect

S mm BED BE-1H
inwvdgplrndgf
® 1:31
cocll

1k

1k

3238, 342
3182443
D.1581556

=T Ten

Hod

21
{nr]
=1
wWow
2ZE
LE
CE

0.0 d=
400.1318548 HHz

CHANHEL £2 mmmmm——

Fl - Acquisition paracetsrs
3 2

128
100.6228 MHz
174, 326154 Hz
221.%33 ppm
oF

FX - Processing PACADELELS
24

400.1300000 HHz
SIHE

0.00 Hz
a

1.40

Fl - Processing parapetsrs
1024

100.6127630 Muz
SIHE

.00 Hz
0

(H202, 10 Equivwv)

_’.‘.I‘_‘I.i_)llly.

. ,wt , ppmr

60

70

80

80

100

OCH; 110

—
Iz

S
oA\
o

Molecular Weight: 315.34

L=

7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 pom
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11.41
~ 8.647
/- 8.5109
8.462
.336
8.197

~ 8.314

-8

[l— 8.499

{

Sample Ref 001-DA-056-01
3-COOH + NO2 (H2Z02)

Current Data Farameters
HAME dal-0E-01-Z20059-33
EXPED 13
FRCCHO 1

F2 - Acqulsition Parametsrs I
Ccata_ 20090108
Time 16,01 NO,
IKSTRUM

FRCEHD
EULPROG

o)
SOLVENT
] S
oS 2 _
IWH E276. 146 Hz o\
FIDEES 0.126314 Hz o
AQ 3.9584243 sec .
RG 3632 Molecular Weight: 330.32
oW G0, 400 usec

LE [

TE
ol
Soii]

—
Iz

ROTAMERS |

Il I ROTAMERS

‘ |
|I || | ’|"' || |||| | Lrlll
| oW "fw.rj

o
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Sample Ref 001-DA-056-01
3-COOH + NOZ (HZ202)

Cuzrent Data Faraoetsrs
BRME dal-08-01-2000-58

EXFNO 12
PROCNO i

Iz

/
oA
o)

Molecular Weight: 330.32

PL1 2.00 d
gl | 100.6222298
-------- CHRMMEL £2
CELERG2 waltzl
wDo2
PCPD2 20,

20.

20

4001316005 M
Fl - Froocessing paracetsars

3J2Tel
100. 61221593 MHz
M

T
165

| | |
160 155 150 145 140

T
130

|
125

T
120

115 pPp
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Sample Ref 001-DR-056-01
3-COCH + NOZ (H202)

Current Data FAarapstsrs
HAKE Jdal-0E-01-20
EXFHO
PROCHD

F2 - Roquisition Parapeters
Dats_ 2p03010

Tiee
INSTROM spECt
FROBHD & mm BEQ EE-1H
EULFROG invﬂgp'_:ndgf
j31) 24

SOLVENT
Hz

ussEs
e
1 s=-

IH . = L
nucl 1H |
Fl T.88 usec _
g2 15.76 usasc f -
FL1 - 7 d=
SFOL 400.1333063 Muz . B
ceeemems CHANHEL [2 sssssee ) I
HOC2 13c k r
] T.65 usas |
PLZ o000 d=
SFO2 100, 6227746 MHz L
mmmmme GEADIZNT CHRANNEL e mme —
SFHAKL SIME. 100 +
GEHAHZ ;

[
=
1"}
=TT aer=}

CFHAKI
SFI1
CFIZ
CFZ3
Fle

Fl - Roquisition paracetsrs
Hoo 2

parl 128

SFO1 100.62208 MHz
FIDRES 174, 398154 &
=W
FrkKiCE oF

—
Iz

S
o\ -
O L
Molecular Weight: 330.32

FZ - Processing paracetsrs
21 1024

Fl - Processing paracetsrs
524

o
E 100. 6127630 MHz
wWow SINZ

]
LE 0,00 Hz
]

@)
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[-\-\_
Pt [ P T e T & BT B R ot BT 5 B o T ' B U o T o)
= Sample Ref 001-DA-043-01 WO ey @ MO0 O G0 O 00 WD LD =M O
. A A A D e oW A
[ s e m s s m w w s a w e e w w e
— LR B el e e e e Ll el el
| | ‘ [ 1] |
Current Data Parameters I Vo |
NAME dal-04-11-2008-47 L \ 1 Y
EXENO 10 \ | | | IR W
FROCKD 1 [ | |1 |
F2 - Acquisition Paramsters
Date_ 20081104
Tims 17.31
IRSTRUM spect
PROEHD 5 mm BEO BE-1H
PULPROG zg30
pusl 65536
SOLVENT DMZ D
HE &4
DS 2
SWH 8278.14¢6 Bz
FIDRES 0.126314 Bz
AQ 3.9584243 zec
(0] BG 2EE
oW 60.400 uzec
OE 6.00 uszec
N A\ TE 100.0 K
H Dl 1.00000000 sec
SN\ TD0 1
]
lo) m——mmmm= CHANHEL f1 =e=—————
) HCl 18
Molecular Weight: 285.32 rl 7.88 uzec
PL1 0,00 de
SFOl 400.1324710 MHz
F2 - Progessing parameters
5L 3ZT6E
5F 400.1300000 MH=z
WD EM
5B [
LE 0,30 Hz
GE i
PC 1.00
' |
[ l’
(I
' Hho | Lol
| |
I I | U
| Il | H | | | 'h
I il | i Wy
| | | \ |
M — M NN VY I W W B W

] A S N
=1 N[ | =] oo| Jedl er
o c| |@ © ®| |2 st
[=] od [=] od [==] od b ol
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Sample Ref 001-DA-043-01

Currsnt Data Farapetars
HAME dal-04-11-2008-47
EXPHO 12
FROCHO 1

F2 - Aoquisition Paracetsrs
Data_ 20081105

13c
Fl T.87 usac
FLl 0.90 d=
SFa1 100. 6229230 MHz

20.00 dm
SEo2 40D, 1318005 Mue

Fl - Processi ATaCETETs
i 327el

81

sF 100.61291%3 MHz
WO EH
598 il

LE 1.00 Hz
B bl

BT .40

Molecular Weight: 285.32

.

v

(NPT E———

T
160

T T
155 150

145

140

T
135

T
130

T
125

I
120 ppm
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Sample Ref 001-DA-043-01

Currant D
HAME

EXFHO
PROCHC

ata Farameisrs
dai-04-11-200

47

1

o m

FI - Aoquizition Farametscs

Cats_
Tims
INSTRUM
PRIBHD
PULEROG
s:]
SOLVENT
N5

CE

b3
STICHT

ZD0E110S
21.24

ey
3 53 Lat P i Ty e e
]
"
]

Eh

300.0
1.00012037

128

0,00 de
400. 1328100 MAz

Fl - Aocquiszition parametscs

xoh

e
sFol
FIDRES

=
FnMIDE

1
256
200.1326 MHZ
4.4 32 Hz

B3 ppe=
Ftatss-TFFI

F2 - Processing paracetess
4

8L 1024
8F 400, 1300000 MAz
wWow QFINE
S5B 2
LE .00 Hz
GE ]
PC 1.0
Fl - Frocessing parapetsss
5I 1024
HZ2 Statss-TFPI
8F 400, 1300000 MAz
wow QIINE
5B 2
LE 2.00 Hz
CE o

(-

)

A K A4

| ppn

4
S

=

O
Molecular/Weight: 285.32

I
'

e e

[p&)

-
o

—
—_

11

10

9 8

7

6

5

4

3

2

ppI
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- MDD = Y N O 00 O 00 O [ U 00 D un ™
™ L Wy o0 O o un = 0 Ol OO - [ DU o
. o B B B I B e T ) i e U o N M AR s R ] [
) & & % & w0 & &  ® & s % & s s & & s @ .
— OO OO 02 of 00 o0 o [~ [~~~ 0= 00D N (28]
\\\\)///% Sample Ref 001-DRA-044-01
Current Data Parametars
HAME dal-04-11-2008-46
EXFHD 10
EPROCKD 1
F2 - Aogquisition FParametarcs
Dats_ 20081104
Tim= 17.21
H5CO INSTRUM e ——
(@) EROBHD 5 mem BEO BE-1H
EOLEROG zg30
O BE536
SCOLVENT (e ]
N AN uz il
H D2 2
S SWH B27E. 146 H=
I\\O FIDRES c 126314 H=
/ AQ B‘S’.z‘." 5=
© % [ d:lD
. uses
Molecular Weight: 315.34 DE 6.00 uzas
TE 300.0 E
Dl 1.00000000 ssc
TCOD 1
== CHAHMNEL £l ========
1H
7.88 usac
0.00 4B
400.1324710 MH=z
FZ - Frocassing D:r::s:ut:u':
51
SF 400,13 II-:lt-:IJ KHz
WLW EM
53B ]
LB 0.30 H:z
I GB 0
| B 1.00
|
|
| !
| II
I
lﬂ |
J— ..____Jl'n-q_._. — S —— VLN v \___JI_ — — - — S — S | W
"~ 17~ " " T [ T T T T T T ] "~ 1 "~ T~ T [ T ]
10.5 10.0 9.5 9.0 8.5 8.0 7.5 6.5 6.0 55 5.0 4.5 40 ppm

TATSEA RN .
L o LD | O wicd (O I~
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Sample Ref 001-DRA-044-01

Current Data Faramstars

HAME da1-04-11-2008-46
EXTRO 12
FROCKD 1
F2 - Acgulsitlon Parameters
Data_ 20081104
Time 1e.5%
THSTEUM spact
H3CO 0 PROEHD 5 mem BEO ER-1H
FULEROG D
D 553
SOLVENT MEO
N AN kS )
H Ls
s SHH
o FIDRES
AD
o B3
Molecular Weight: 315.34 e i
IE 00.0 K
CL 100000000 sac
a1l 003000000 sac
DELTA 0. 890850858 sac
o 1
------- CHAMNEL 1 mmmmmmm=
KUC1 13C
FL 7.87 usec
PL1 0,00 dB
aFal 100. 6226208 MHz
------ CHAMMEL £2 mmmmmmm=
CIDERG2 waltz1é
KUCZ 1H
PCED2 40. 00 usec
PLZ 0,00 dB
PL1Z 20000 4B
PL13 20.00 dB
3FOZ 400.1316005 MHz
F2 - FJ.'::c‘aEsln-; plta:ate‘:z
sI 3276
SF 100.6128183 MHz
Wi EM
35B i
12 1.00 Hz
Gm 0
PC 1.40

165 160 155 150 145 140 135 130 125 120 115 110 105 100 95 90 85 @80 75 70 65 60 ppMm
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=t LCuouwmmo oM A0 O OoOMMe- oo MmO
[ oG- M oW~y oo
N A A A S oSO S O [ e Uy
— DA _NEQ_ « & s s & & m s w w s w s w w s w s ow
3 Sample Ref 001-DA-058-01 e

5—-COCH + W02 (dioxirane) \| |
|
|
Current Datz Parameters \\ l/// 'l/////
HAME dal-12-01-2008-3L \|

EXEPND 10
DPROCHO 1
FZ - Acguisition Parameters
Date_ 20000112
Time 17.07
INETEOM spect
PROEBHD S mm EBO EE-1H
PULEPROE zg30
ON ) 65536
[0} SOLVENT LM3C
HS 128
D3 2
N \ SWH B278.146 Hz
H FIDRES 0.128314 Hz
RO 3.0584243 sec
IIS\\O RG 256
o oW 60,400 usec
. CE .00 usec
Molecular Weight: 330.32 -E 293.4 K
ol 1. 00000000 sec
Do 1
CHENMEL £1 ========
1H I
7.88 usec |
0.00 4

400.1324710 MHz |

FZ - Processing paramsters

51 32768

WOH |
55B 0 | |

1B .30 Hz | |
cE ] |

SF 400.1300034 MHz
EM

[ T ]

11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 ppm
o Sodoldod ! Ll
8 geRlglE B8 (3R
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sample Ref 001-DA-058-01 T 9
5-CO0H + N02 (dioxirane) T '

Current Data Faramsters

HAME dal-12-01-200%-21

EXPRO 12

PROCHO 1

F2 - pogquisition Paramsters

Date_

Tims

INSTRUM

PRCEND O,5N

PULFRIG 0}

i)

SCLVENT N

ns

hiE] H N
SHH S
FIDRES i \\O
AQ o
Rz

E’; Molecular Weight: 330.32
IE

DL 1.00000000

dii 0. 03000000

DELTA 0. BS55%9053

D0 1

-------- CHAMNEL 1 mmm—e—

HOC1 13z

Fl T.ET usac

PL1 0.00 de

SFo1 100, 6228298 MHzZ

-------- CHAMNEL £2I =

CPODPRGZ waltz

noc2 1H

PCPD2 30.00 vzec

PL2 0.00 de

PL12 00 de

PL13 20.00 de

SFo2 400, 1316005 MHz

F2 - FProcessing paramsters

5I z7

SF 100, 6128193 MHz

WOW EM

5SB [

LB 1.00 Hz

GE [

FC 1.40

P T HR—— W o

T g 7T T
165 160 155 150 145 140 135 130 125 120 115 ppm
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- O S W O D OO OO NOO S MO W
— o =l HO AR WS D00 D
vOOND D DR TR TN B o A It A | Q0 0 [~ O WD D WD WD RD WD WD D WD W WD wn W W
W @ @ 00 o) 00 Q0 0 G0 @ hhhhhhhhhr«hﬁhh-hhhh
/o
1
/ V |
[

Sanple Ref 013-DA-119-01
Sulfone formation

Currant Lata Paramatars

HAME dal-11-08-2007-53
EXENC 10
PROCKS 1
F2Z - Acgulsiti on Pa ametars
Data c911
Time 1.6 NO.
INSTRUM spe:t
PROBHD 5 mm BBO BE-1H
PULERCG zg30 O N O
0 GEE3E
SOLVENT CoC13
ns 2 ”s\\o
DS 2
SNH E27E. 146 Hz
FIDRES _0.126314 Hz Molecular Weight: 287.29
AQ 3.9584243 sac
RG 362
oW &0. 400 usac
DE 6. 00 usac
1E 300.0 K
1 1.00000000 s2C
00 1
————— CHAKNEL £l mmme————
nuc1 1H
Pl 7.8 usac
PL1 0. 00 4B
SF01 400.1324710 MHZ
F2 - Procassing pa'l—ntn's |
51 [ |
SF 400.1300095 Mz
WIW EM |
55B 0 I
LE 0.30 Hz | |
GE i | | "
o 1. 00 | h I

ﬁ | f
IIII| | ||||||‘ Il n| |H |
L ) _J| L |,,I||fU||I||UI'I IuI ) _Jllllk_

=

89 88 87 86 85 84 83 82 81 80 78 T8 77 76 7175 74 713 712 ppm

\‘%/ ] ( [ W% ( Ei-o-_/kf) E
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Sample Ref 013-DA-115-01
Sulfone formation

Currant Data Paramstars
HRAME dal-11-08-2007-33

THFRD iz
PROCKO 1
Aoquisition Farametscs
20o7Tosll
17.34
INSTRIM spact
PROEHD 3 me EED
FULFRO: z
i
SCLVENRT
H3
D=
e
FIDRES
AQ
RZ
oW
D=
I
ol
d11
DELTA
(e
wemmeens CHAHHEL 21 sessssew
HOC1 130
Fl 7. B3 ussc
PL1 0.00 4B
EFol 100. 82282598 MH:z
-------- CHANNEL 22 mmsmm=e
CFOFRGZ waltzle
HOC2 1H
FCFD2 73,00 ussc
PLZ 0.00 JE
PL1Z 20,00 JE
FL1Z 20. 0% 4
ZFoz 420.131800% MHz
FI - Froocassing pactamstiscs
5T 3276E
E 100.&127E50 MH:z
WoW K
S3E
L=
G2
PCc V&

PV

o
()

Molecular Weight: 287.29

115 ppm
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e AR I I I T e B e L e Oy ) oo = (=]
D MDD o oS ] DD o ; G ; ] fo W L s o
fadigiogh P Jiid Sample Ref amine P2Z05-HZ0Z Reagent = AT IR oy
e el el el o =+ o0 o o
[
f i Current Data Parameters
1| NAME dal-12-02-200%-17
EXPRD 10
DROCHD 1
FZ - Acguisition Farameters
Cate_ 20090212
Times 12,24
INSTEUM speckt
DPROBHD 5% mm EBZ BE-1H
DULPROG zg30
o 65536
S0OLVENT Cocla
NE 128
L3 2
SWH 8278.14¢ Hz
FIDRES 0.126314 Hz
E:te) 3.%584243 zec
RE 143.7 H
ol £0.400 usec HL A~N
CE .00 usec /S\
TE 300.0 K )
o1 1.00000000 sec o
oo 1 Molecular Weight: 227.28
-------- CHANNEL f] ==m—————
NOC1 1H
1l 7.88 usec
PLL 0.00 dE
SFOL 400.1324710 MH=z
F2 - Processing paramsters
51 32768
5F 400.130009% MH=z
WLW EM
35EB [
LB 0.30 Hz
=B o
oC 1.00
| |
|
| [ ||
I
|
|| | ll
“ / |
J{_ _Jlllul L_J'L i_i _Ll J J JI‘L_
S O B O B By I S S By S S ) DR S S S B I L
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 ppm
L) \ L) L) L)
[ =5 | I~ [=] - [ar]
S| |2|e S S .
o had (2" o (2] L]
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Sample Ref amine P205-HZ202 Reagent

H
HL A~_N
S
/A
(O3e] o)

Molecular Weight: 227.28

170 160 150 140 130 120 110 100 90 80 70 60 50 40 ppm
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Sample Ref amine

Current Data Farapetsrs

HREEZ
EXFRD
FROCKD

Data_
Time
INSTRUK
FROZHD
FULFROC

dal-12-02-2009-17
15

1

SpECt
S mm BEC EE-1H
irrdgplrndgf
* 133‘-
coclld
]
16
4528, 585 Hz
4.422837 Hz
0.1130595& sa
16304

110, i'.'l; uses

mmmmmm CEADIENT CHANNIL = =mee

HDd

pa)
FFOL
FIDRES
=
FrMCCE

51
IF
WowW
G52
LE
cE
EC

=1
K2
SF
WowW
3B
1E
cE

SINE. 109
SIME. 130

Fl - hoguisition parametscss
2

128

L00,E220 MHz

174, 396154 Hz

221.833 ppm
oF

F2 - Processing parametsrs
1024

400.1300345 MHz
SINE

]
.00 Hz
2

1,49

Fl - Processing parametscs
1024

100. 6127650 BH
SIXE
1

.00 Hz
2

E205-H20Z EReagent

L

| I T S _ ppm

H

HSC\S/\/ N
/N

(ONe] 0

Molecular Weight: 227.28

4 @ — 40

— 60

— 80

100

—120

—140

—160

—180

—200

*

11

10 9 8

4 3 2 1 0 ppm
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[ = o o WO ) Oy o= =g
= — O o [ LD LU T I T B Ty
. On Oh oD OO OO ; - Wy Wy oy
= e e e s Sample Ref 001-DA-083-01 o e e
— el e NN N
Current Data Parameters
HAME dz1-27-02-200%-5%
EXPRD 10
FROCNO 1
F2 - Acquizition Parameters
Date_ 20090228
Time 22,39
INSTRUM Spect
PROBHD S mm BEC EE-1H
PULFROG zg 30
D €5536
SOLVENT D50
s 64
O\\//O DS 2
_ SWH 3278, 148 Hz
HzC O FIDRES 0.126314 Hz
B 1.5564242 sec
ES 287.4
N CHg oW £0.400 usec
H LE 6. 00 usec
ikt IE ing.o K
Molecular Weight: 213 .25 by 1.00000000 sec
Ioh 1
——— e CHEHREL 1 ——
Kool 1H
Fl T.B8 usec
FLL 0.00 dB
sFol 400.1224710 MHZ
I FZ - Processing parameters
SI 32768
SF 400.129%707 MHz
WO EM
S5B [
LE 0.30 Hz
fri] 0
PC 1.00
|
|
| N - PR _M_,JL_._ ._.JL_.J._Jlu_._.. S
L I I B B L T I L B L L B B L S |
11 10 9 8 7 6 5 4 3 2 ppm
- _.--J ; . - e
hl:-18 el =] [=]
3 ~ C-‘:[ C!r
(=] <t (2] o
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AP
hil
N7 eH,

Molecular Weight: 213.25

Sample Ref D01-DA-0B3-01

Current Data Fa 5
HAKE dal-27 8-50
EXPHO 1z
PROCRD 1

F2 - Reoguisition Paramst=rs
Dabe_ 20080301
Tip= .21
IESTEUM pect
PECEHD 5 mm EEC EB-1H
PULFEOG

2Z39E0.E14 Hz
0.36591E Hz
1.3664756 5=

=

LDoopooon
D.03pooooo
0.E329300E

1

CHAKMEL £1
1
T.87
0.00 de
100.&822529E MHz

CHARMEL £2

400.131&8005

F2 - Procassing parc
2

51 7

5P 100.&125195 MHz
WO EM

S3B o

LB 1.00 H=
el o

PC 1.40

170

160 150

140

130

120

110

100 90 80 70

60

50

40

30 ppm
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IR spectra for all novel compounds
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56 ' 1315.39
\1 118732

%1 ‘ sss"gs
54 | ‘ n | - f
s N 124438 839.91 ||
52 S ‘ [

594.93

50

48_ .
1637.48

46 |

44 | 152254\
\
42 _ 1438.15

40 752,07

‘ . 685.25
38 735.14
36.7

4000.0 3000 2000 1500 1000 600.0
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52 |
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/i
/ |

2976.74 ‘
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4000.0

3000
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%T

93.7.

90 |

85

80

75.

70

65 .

60 .

55.

50.

45 |

40..

366 o

4000.0

T PN Adb’«'*ww.f"\ﬁ)‘\ L
o7 S Al
W
f 3058.10
|

3390.06
~
\ - I pd n /\
S ( o
7\ o
o .o
R
3000

! i
PoAy b
o B
Con { \ ‘ |
M ,} | ‘ 099 [ M85y | |
] | I !
| [ | | st |
[
P {\ 1
L sang lgf k
| ‘ ‘ i
1$15.8‘ 14393 \
| 157283/ | 1410.
|
: 76543~
Z 74351
OCH_} 825.09
|
1654.28 )‘
1290.51 1127.80
1507.11 @
/
1535.07 Soz
50,
2000 1500 1000 600.0

cm-1

' ci\pel_data\spectra\dyeison\001-da-050-01.5p - 2-CONH + OMe (dioxirans)
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|

|
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