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General. All the reactions were carried out under air atmosphere. Dioxane was
dried by sodium and freshly distilled. Anhydrous Cu(OTf), and AgF were purchased
from Alfa Aesar and Acros Chemical and used without further purification (Important!
the sources of Cu(OTf), is very critical in this transformation.). Pd(OAc), was purchased
from Alfa Aesar Chemical. "H NMR (300 MHz) and ">C NMR (75 MHz) were registered
on Varian 300M spectrometers with CDCIl; as solvent and tetramethylsilane (TMS) as
internal standard. Chemical shifts were reported in units (ppm) by assigning TMS
resonance in the 'H spectrum as 0.00 ppm and CDCl; resonance in the °C spectrum as
77.0 ppm. All coupling constants (J values) were reported in Hertz (Hz). Column
chromatography was performed on silica gel 200-300 mesh. IR, GC, MS, and HRMS
were performed by the State-authorized Analytical Center in Peking University.

General procedures for ortho arylation of acetanilide:

In a 30 mL Schlenck tube, Acetanilide 1a (0.2 mmol, 1.0 equiv), Pd(OAc), (0.01 mmol,
0.05 equiv), anhydrous Cu(OTf), (0.4 mmol, 2.0 equiv) and anhydrous AgF (0.4 mmol,
2.0 equiv) was dissolved in 5.0 mL of dried 1, 4-Dioxane, then (trimethoxyl)phenysilane
(80 pL, 0.4 mmol, 2.0 equiv) was added via syringe. The tube was sealed with a Teflon
lined cap, and the reaction mixture was stirred and heated to 110 °C in an oil bath for 48 h.
After the reaction was completed, the dark solid was removed by filtration through Celite,
and the Celite bed was washed with 3 x 5 mL diethyl ether. In most cases, the combined
filtrate was immediately concentrated, and the residue was purified by silica gel
chromatography with a proper eluent. The purified material was dried under oil-pump
vacuum.
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N-Biphenyl-2-yl-acetamide (3aa)." Following the general procedures, the reaction was
performed on a 0.2 mmol scale at 110 °C for 36 h. A white powder was obtained after
silica gel chromatography (70:30 hexanes:EtOAc), yield 0.031 g (74%) (With Cu(OTf),
from different companies, such as Aldrich and Acros, the reaction could take place.
However, the starting material 1a could not completely convert into product 3aa
occasionally and the yield was ranged from 45-70% with the recovered starting material
1a). '"H NMR (300 MHz, CDCls) & 8.24 (d, J = 7.80 Hz, 1H), 7.51-7.33 (m, 6H),
7.25-7.15 (m, 3H), 2.01 (s, 3H); °C NMR (75 MHz, CDCls) & 168.19, 138.11, 134.62,
132.19, 130.01, 129.16, 129.02, 128.35, 127.90, 124.32, 121.68, 24.52; m/z (EI) 211 (M",
33.3%), 169 (100%); IR (KBr plate, CDCls) v 3261, 3031, 1663, 1520, 1445, 1293, 757.

N-(4'-Methoxy-biphenyl-2-yl)-acetamide (3ac).? Following the general procedures, the
reaction was performed on a 0.2 mmol and 10 mol % Pd(OAc); scale at 110 °C for 48 h.
A white powder was obtained after silica gel chromatography (50:50 hexanes:EtOAc),
yield 0.034 g (71%). '"H NMR (300 MHz, CDCl;) & 8.22 (d, J = 8.10 Hz, 1H), 7.51 (d, J
=7.80 Hz, 1H), 7.36 — 7.18 (m, 6H), 7.01 (d, J =9.00 Hz, 2H), 3.86 (s, 3H), 2.03 (s, 3H);
3C NMR (75 MHz, CDCl3) § 168.25, 159.23, 134.71, 131.94, 130.28, 130.07, 128.79,
127.98, 124.31, 123.97, 121.60, 119.75, 114.38, 55.25, 24.43; m/z (EI) 241 (M", 58.8%),
199 (100%); IR (KBr plate, CDCls) v 3267, 1663, 1517, 1445, 1298, 1246, 1179, 1035,
834, 760.

N-(4'-Methyl-biphenyl-2-yl)-acetamide (3ad).? Following the general procedures, the
reaction was performed on a 0.2 mmol scale at 110 °C for 48 h. A white powder was
obtained after silica gel chromatography (65:35 hexanes:EtOAc), yield 0.028 g (62%). 'H
NMR (300 MHz, CDCls) 6 8.25 (d, J = 7.80 Hz, 1H), 7.37 -7.17 (m, 8H), 2.42 (s, 3H),
2.03 (s, 3H); °C NMR (75 MHz, CDCl3) & 168.21, 137.75, 135.01, 134.67, 132.01,
130.04, 129.75, 129.03, 128.17, 124.24, 121.41, 24.61, 21.18; m/z (EI) 225 (M", 46.9%),
183 (100%); IR (KBr plate, CDCls) v 3264, 3024, 1663, 1520, 1445, 1303, 1289, 821,
757.

N-(4'-Fluoro-biphenyl-2-yl)-acetamide (3ae).? Following the general procedures, the
reaction was performed on a 0.2 mmol scale at 110 °C for 48 h. A white powder was
obtained after silica gel chromatography (65:35 hexanes:EtOAc), yield 0.029 g (63%). 'H
NMR (300 MHz, CDCls) & 8.20 (d, J = 8.40 Hz, 1H), 7.40-7.32 (m, 3H), 7.27-7.15 (m,
4H), 7.06 (s, 1H), 2.03 (s, 3H); °C NMR (75 MHz, CDCls) & 168.29, 164.06, 160.77,
134.60, 134.05, 131.47, 130.96, 130.86, 130.09, 128.54, 124.55, 122.09, 116.16, 115.88,
115.75, 24.50; m/z (EI) 229 (M", 98.2%), 185 (100%); IR (KBr plate, CDCl3) v 3259,
3039, 1663, 1515, 1446, 1222, 1159, 838, 759.

N-(4'-Chloro-biphenyl-2-yl)-acetamide (3af). Following the general procedures, the
reaction was performed on a 0.2 mmol scale at 110 °C for 48 h. A white powder was
obtained after silica gel chromatography (65:35 hexanes:EtOAc), yield 0.024 g (46%). 'H
NMR (300 MHz, CDCls) & 8.16 (8.16,J = 8.10 Hz, 1H), 7.47 — 7.27 (m, 5H), 7.20 (d, J =
6.60 Hz, 2H), 7.09 (s, 1H), 2.03 (s, 3H); °C NMR (75 MHz, CDCl;) & 168.35, 136.56,
134.44, 133.99, 131.42, 130.52, 129.95, 129.19, 128.68, 124.69, 122.36, 24.44; m/z (EI)
247 (M, V'Cl, 12.5%), 245 (M™, *°Cl, 34.1%), 203 (100%); IR (KBr plate, CDCl3) v 3248,
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3027, 1652, 1524, 1291, 857, 701. Anal. Calcd. for Ci4H,NOCI: C, 68.44; H, 4.92; N,
5.70. Found: C, 68.29; H, 4.99; N, 5.59.

N-(3'-Methoxy-biphenyl-2-yl)-acetamide (3ag).> Following the general procedures, the
reaction was performed on a 0.2 mmol scale at 110 °C for 48 h. A white powder was
obtained after silica gel chromatography (50:50 hexanes:EtOAc), yield 0.025 g (52%). 'H
NMR (300 MHz, CDCls) & 8.28 (d, J = 8.10 Hz, 1H), 7.39 (m, 2H), 7.34-7.17 (m, 3H),
6.97-6.89 (m, 3H), 3.84 (s, 3H), 2.03 (s, 3H); °C NMR (75 MHz, CDCl;) & 168.24,
160.02, 139.43, 134.62, 131.83, 130.08, 129.87, 128.43, 124.20, 121.38, 121.30, 114.71,
113.54, 55.29, 24.65; m/z (EI) 241 (M", 52.7%), 199 (100%); IR (KBr plate, CDCl;) v
3267, 1664, 1586, 1522, 1442, 1303, 759.

N-Biphenyl-2-yl-benzamide (3ca). Following the general procedures, the reaction was
performed on a 0.2 mmol scale at 110 °C for 48 h. A white powder was obtained after
silica gel chromatography (90:10 hexanes:EtOAc), yield 0.021 g (38%). '"H NMR (300
MHz, CDCl3) ¢ 8.53 (d, J = 8.40 Hz, 1H), 8.01 (s, 1H), 7.60 (d, J = 7.20 Hz, 2H), 7.54
-7.29 (m, 8H), 7.24-7.19 (m, 3H); °C NMR (75 MHz, CDCl;) & 164.97, 138.02, 134.87,
134.73, 132.33, 131.69, 129.96, 129.51, 129.32, 129.19, 128.98, 128.71, 128.57, 128.15,
126.77, 124.35, 121.13, 115.33; m/z (EI) 273 (M", 55.4%), 105 (100%); IR (KBr plate,
CDCls) v 3295, 1664, 1581, 1519, 1489, 1449, 1306, 1073, 1027, 796, 759, 702; Anal.
Calcd. For C9oH;5NO: C, 83.49; H, 5.53; N, 5.12. Found: C, 83.27; H, 5.63; N, 4.95.

N-Biphenyl-2-yl-3-phenyl-propionamide (3ha). Following the general procedures, the
reaction was performed on a 0.2 mmol scale at 110 °C for 48 h. A white powder was
obtained after silica gel chromatography (90:10 hexanes:EtOAc), yield 0.028 g (46%).'H
NMR (300 MHz, CDCl3) 6 8.29 (d, J = 8.10 Hz, 1H), 7.43-7.29 (m, 5H), 7.27 - 7.14 (m,
8H), 7.07 (s, 1H), 2.95 (d, J = 7.05 Hz, 2H), 2.47 (d, J = 7.65 Hz, 2H); *C NMR (75
MHz, CDCl3) 6 170.11, 140.50, 137.95, 134.50, 132.05, 129.98, 129.83, 129.16, 129.02,
128.77, 128.54, 128.36, 128.30, 128.14, 127.87, 127.24, 126.28, 124.27, 121.48, 39.54,
31.35; m/z (EI) 301 (M", 98.8%), 167 (100%); IR (KBr plate, CDCl3) v 3281, 3025, 1662,
1584, 1518, 1494, 1478, 1447, 1278, 1218, 1075, 751, 699; Anal. Calcd. For C;;H;9yNO:
C, 83.69; H, 6.35; N, 4.65. Found: C, 83.54; H, 6.46; N, 4.81.

N-(5-Methoxy-biphenyl-2-yl)-acetamide (3ja). Following the general procedures, the
reaction was performed on a 0.2 mmol scale at 110 °C for 48 h. A white powder was
obtained after silica gel chromatography (70:30 hexanes:EtOAc), yield 0.033 g (68%). 'H
NMR (300 MHz, CDCls) & 7.98 (d, J = 5.40 Hz, 1H), 7.49-7.35 (m, 5H), 6.97-6.88 (m,
2H), 6.80 (d, J = 2.40 Hz, 1H), 3.81 (s, 3H), 1.99 (s, 3H); °C NMR (75 MHz, CDCl;) &
168.41, 156.41, 138.19, 134.70, 129.11, 129.02, 128.89, 127.92, 127.61, 124.33, 115.35,
113.36, 55.46, 24.19; m/z (EI) 241 (M, 58.8%), 199 (100%); IR (KBr plate, CDCl3) v
3285, 1669, 1522, 1442, 1315, 1172, 1126, 1115, 1035, 758; Anal. Calcd. For C;sH;sNO,:
C,74.67; H, 6.27; N, 5.81. Found: C, 74.54; H, 6.20; N, 5.68.

Acetic acid 6-acetylamino-biphenyl-3-yl ester (3ka). Following the general procedures,

the reaction was performed on a 0.2 mmol scale at 110 °C for 48 h. A white powder was
obtained after silica gel chromatography (90:10 hexanes:EtOAc), yield 0.034 g (64%). 'H
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NMR (300 MHz, CDCl3) § 8.29 (d, J = 8.70 Hz, 1H), 7.50-7.43 (m, 3H), 7.38(d, J = 8.10
Hz, 2H), 7.12 -7.01 (m, 2H), 7.00 (s, 1H), 2.30 (s, 3H), 2.03 (s, 3H); °C NMR (75 MHz,
CDCl3) § 168.24, 165.17, 149.26, 137.18, 133.62, 133.40, 132.38, 130.11, 129.31, 129.11,

128.54, 128.27, 123.11, 122.80, 17.86, 16.52; m/z (EI) 269 (M", 50.6%) , 167 (100%);

HRMS: Anal. Calcd. for CisHisNO3 269.10519. Found: 269.10537; IR (KBr plate, CDCl5)
v 3280, 1736, 1669, 1518, 1451, 1247, 800, 754, 703.

Benzoic acid 6-acetylamino-biphenyl-3-yl ester (3la). Following the general
procedures, the reaction was performed on a 0.2 mmol scale at 110 °C for 48 h. A white
powder was obtained after silica gel chromatography (90:10 hexanes:EtOAc), yield 0.042
g (64%). '"H NMR (300 MHz, CDCls) & 8.32 (d, J = 8.40 Hz, 1H), 7.19 (d, J = 10.20 Hz,
2H), 7.66 -7.53 (m, 1H), 7.52 -7.38 (m, 6H), 7.23 -7.13 (m, 3H), 2.03 (s, 3H); °C NMR
(75 MHz, CDCIl3) & 168.24, 165.17, 146.96, 137.18, 133.62, 133.40, 132.38, 130.11,
129.31, 129.11, 128.54, 128.27, 123.11, 122.80, 121.36, 24.52; m/z (EI) 331 (M, 48.3%),
105 (100%); HRMS: Anal. Calcd. for C21H17NO3 331.12084. Found: 331.12101; IR (KBr
plate, CDCls) v 3280, 1736, 1669, 1518, 1451, 1247, 800, 754, 703.

N-(5-Methyl-biphenyl-2-yl)-acetamide (3ma).? Following the general procedures, the
reaction was performed on a 0.2 mmol scale at 110 °C for 48 h. A white powder was
obtained after silica gel chromatography (70:30 hexanes:EtOAc), yield 0.032 g (71%). 'H
NMR (300 MHz, CDCls) & 8.04 (d, J = 8.10 Hz, 1H), 7.49-7.33 (m, SH), 7.18-7.11 (m,
2H), 7.06 (s, 1H), 2.34 (s, 3H), 1.99 (s, 3H); °C NMR (75 MHz, CDCl3) & 168.26,
138.24, 134.07, 132.50, 131.93, 130.56, 129.08, 128.87, 128.81, 127.73, 122.09, 24.36,
20.79; m/z (EI) 225 (M", 40.0%), 183 (100%); IR (KBr plate, CDCl;) v 3281, 3023, 1655,
1525, 1443, 1298, 1133, 830, 754.

N-(5-Chloro-biphenyl-2-yl)-acetamide (3na).? Following the general procedures, the
reaction was performed on a 0.2 mmol scale at 110 °C for 48 h. A white powder was
obtained after silica gel chromatography (70:30 hexanes:EtOAc), yield 0.030 g (61%). 'H
NMR (300 MHz, CDCls) & 8.24 (d, J = 8.70 Hz, 1H), 7.51-7.45 (m, 3H), 7.37-7.31 (m,
3H), 7.25 (d, J = 8.70 Hz, 1H), 7.23 (s, 1H), 2.02 (s, 3H); °C NMR (75 MHz, CDCl;) &
168.24, 136.75, 133.58, 133.25, 129.75, 129.49, 129.24, 128.99, 128.46, 128.22, 122.78,
114.44, 24.55; m/z (EI) 247 (M, *'Cl), 245 (M", *°Cl); IR (KBr plate, CDCl;) v 3266,
2924, 1666, 1510, 1480, 1442, 1294, 1097, 787, 755.

N-(5-Acetyl-biphenyl-2-yl)-acetamide(30a). Following the general procedures, the
reaction was performed on a 0.2 mmol scale at 110 °C for 48 h. A white powder was
obtained purified by silica gel chromatography (hexanes:EtOAc, 65:35), yield 0.030 g
(59%). '"H NMR (300 MHz, CDCl3) & 8.51 (d, J = 8.40 Hz, 1H), 7.96 (q, J = 4.20 Hz,
1H), 7.85 (d, J = 5.40 Hz, 1H), 7.53 - 7.51 (m, 3H), 7.49 -7.37 (m, 3H), 2.59 (s, 3H), 2.04
(s, 3H); >C NMR (75 MHz, CDCls) & 197.03, 168.38, 139.10, 136.94, 132.52, 130.24,
129.40, 129.15, 128.55, 128.42, 119.98, 26.48, 24.86; m/z (EI) 253 (M", 50.6%) 196
(100%); HRMS: Anal. Calcd. for CisHisNO2 283.11028. Found: 253.11064; IR (KBr plate,
CDCl3) v 3311, 2983, 1712, 1514, 1443, 1296, 1235, 1108, 753, 702.

N-(4-Methoxy-biphenyl-2-yl)-acetamide (3pa). Following the general procedures, the
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reaction was performed on a 0.2 mmol scale at 110 °C for 48 h. A white powder was
S8obtained after silica gel chromatography (50:50 hexanes:EtOAc), yield 0.025 g (52%).
'H NMR (300 MHz, CDCl3) & 7.98 (d, J = 2.70 Hz, 1H), 7.49 - 7.33 (m, 5H), 7.23 (s,
1H), 7.14 (d, J = 8.40 Hz, 1H), 6.74 (d, J = 2.70 Hz, 1H), 3.85 (s, 3H), 2.02 (s, 3H); "°C
NMR (75 MHz, CDCls) & 168.27, 159.48, 137.90, 135.58, 130.68, 129.36, 129.07,
127.61, 124.26, 110.52, 106.21, 55.40, 24.74; m/z (EI) 241 (M", 52.7%), 199 (100%); IR
(KBr plate, CDCls) v 3262, 2934, 1666, 1583, 1527, 14666, 1303, 1236, 1166, 1049, 764,
701; Anal. Calcd. for C;sHisNO,: C, 74.67; H, 6.27; N, 5.81. Found: C, 74.57; H, 6.15; N,
5.68.

N-(3-Methoxy-biphenyl-2-yl)-acetamide (3ga).® Following the general procedures, the
reaction was performed on a 0.2 mmol scale at 110 °C for 48 h. A white powder was
S8obtained after silica gel chromatography (50:50 hexanes:EtOAc), yield 0.039 g (80%).
'H NMR (300 MHz, CDCl3) § 7.36-7.31 (m, 6H), 6.93 (d, J = 8.10 Hz, 2H), 6.70 (s, 1H),
3.86 (s, 3H), 1.99 (d, J = 5.10 Hz, 2H), 1.65 (s, 1H); C NMR (75 MHz, CDCl3) &
169.62, 154.99, 140.98, 139.37, 128.94, 128.53, 128.34, 127.47, 122.20, 122.29, 110.43,
55.86, 23.10; m/z (EI) 241 (M", 52.7%), 199 (100%); IR (KBr plate, CDCl3) v 3128,
2974, 1656, 1466, 1260, 1121, 1020, 759, 705.

N-(3, 5-Dimethyl-biphenyl-2-yl)-acetamide (3ra).? Following the general procedures,
the reaction was performed on a 0.2 mmol scale at 110 °C for 48 h. A white powder was
obtained after silica gel chromatography (hexanes:EtOAc, 65:35), yield 0.035 g (73%).
'H NMR (300 MHz, CDCl3) § 7.43-7.30 (m, 6H), 7.09 (s, 1H), 7.00 (s, 1H), 6.60 (s, 1H),
2.34 (s, 3H), 2.29 (s, 3H), 1.99 (s, 3H); >C NMR (75 MHz, CDCl3) & 169.58, 139.68,
139.37, 137.21, 136.52, 130.84, 129.87, 128.98, 128.80, 128.58, 128.46, 128.25, 23.03,
20.96, 18.46; m/z (EI) 239 (M", 52.7%), 197 (100%); IR (KBr plate, CDCl3) v 3248,
3027, 1652, 1524, 1291, 857, 701.

N-(3-Methoxy-5-methyl-biphenyl-2-yl)-acetamide (3sa). Following the general
procedures, the reaction was performed on a 0.2 mmol scale at 110 °C for 48 h. A white
powder was obtained after silica gel chromatography (65:35 hexanes:EtOAc), yield 0.033
g (65%). "H NMR (300 MHz, CDCls) § 7.88 (s, 1H), 7.45 (d, J = 6.90, 2H), 7.39-7.32 (m,
3H), 7.18 (s, 1H), 7.01 (s, 1H), 3.88 (s, 3H), 2.20 (s, 3H), 2.02 (s, 3H); *C NMR (75
MHz, CDCl;) 6 168.28, 157.31, 138.17, 133.25, 131.63, 129.53, 128.97, 127.43, 123.83,
122.56, 103.85, 55.49, 24.59, 15.70; m/z (EI) 255 (M", 52.7%), 213 (100%); IR (KBr
plate, CDCl3) v 3282, 3003, 1666, 1517, 1398, 1233, 1143, 1050, 753, 702; Anal. Calcd.
for C;¢H17NO;: C, 75.27; H, 6.71; N, 5.49. Found: C, 75.33; H, 6.79; N, 5.53.

Acetic acid 6-acetylamino-4-methoxy-biphenyl-3-yl ester (3ta). Following the general
procedures, the reaction was performed on a 0.2 mmol scale at 110 °C for 48 h. A white
powder was obtained after silica gel chromatography (50:50 hexanes:EtOAc), yield 0.037
g (62%). "H NMR (300 MHz, CDCl3) & 8.30 (s, 1H), 7.76 (s, 1H), 7.53-7.34 (m, 6H),
3.98 (s, 3H), 3.86 (s, 3H), 2.06 (s, 3H); °C NMR (75 MHz, CDCls) & 168.51, 165.87,
159.83, 139.61, 136.66, 133.58, 129.35, 129.33, 128.15, 122.71, 114.31, 103.56, 56.20,
51.88, 25.02; m/z (EI) 299 (M", 52.7%), 226 (100%); IR (KBr plate, CDCl3) v 3422,
3017, 1719, 1693, 1580, 1464, 1399, 1224, 1090, 1081, 753; Anal. Calcd. for C;7H4NO4:
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C, 68.21; H, 5.72; N, 4.68; Found: C, 68.00; H, 5.80; N, 4.54.

References:

1. Chauhan, K. K_; Frost, C. G.; Love, I.; Waite, D. Synlett 1999, 1743-1744.

2. Tsang, W. C. P.; Zheng, N.; Buchwald, S. L. J. Am. Chem. Soc. 2005, 127,
14560-14561.

3. Kim, H. J.; Asif, R.; Chung, D. S.; Hong, J. I. Tetrahedron Lett. 2003, 44, 4355-4359.

S6



NHCOCH,

W

&

3aa

Loao-

2002

LPLL
0Lk e
FEL £
SET L
o)
LEE 2
LEE L
FaEd
BOEL
SLEL
bEEL
BOwL
azr s
LER L
BGF L
£av i
S052

BETE
5578

580

PPM

12

EOSFE

206704
LB6°0L
aLrdd

SL9°LTH
EDEFEL
CEELEN
recegl
ELOEEL
55LGEL
BBEETLE
TELTEL
DESPEL
LZHPEL
BEQBEL

G819k

a PPM

50

150

200

S7



NHCOCH,4

OCH,

3ac

g0

LeeE

5_2'6'1

LD

o
17

%]

PPM

10

1z

LLPPE

BETEE

BEIEL
rigad
SiF Ld

SLETLL
SrLELL —,
LEEIEL—
Q05 EEL
SRL¥EL
G06LEL —.
TBLEEL
SB00EL ————
WPLOEL—
TLTTEL—
ERG LEL

FILFEL

SITEEL —

0 PPM

00

150

200

S8



NHCOCH,

3ad

Loag-

£20E
IEFE

6L —y
&bt —|
ek L
QgL
a2
WE L
GFE L
G50 L
TOTL
BEZ L
10
60E L
OTE L
SCEL

08 m

sz
LEe —

PPM

12

Pk b .
e —

BI5 94

el — =

Bl LL

80P L2
LEEFEL
SOLREL
BIGIL
arl sl

FOO0EL —

BOOFEL

BOOGEL — -

ShLLEL

oledl—

a PPmM

a0

100

150

0

S9



NHCOCH;,
3ae

T000-

T

BE0L
BEE L
G5k L
LB L
LLEL
LLEL
QETL
il
LEEL
PEE'L
FrEL
08E L
95E L
L
BLEL
SBE L
00F L
BOF L

g8l 8
qLER

3

3
=
I

150

12

14

ZEPFE

0459
266°9.L
O2F LL

LARSLHE—,

0akaLk
BROZIL

BEEITL —,

WS RZL
eR00EL
rEROEL
Q96 0L
VSR EL
GOOFEL

ss0FEL —

QECFEL

2OL00L
f=rg =18

o0l —

0 PPm

S10

T

0



NHCOCH;

PPM

o000

0802 - E—

re0 L
8LL
Sl
TECL
LTl
Iy
660 L
S0€ L
WZEL
LEEL
GEEL
VGEL
G5B L
EEL
GLEL
BEE L
888 L
a0F L
S L
£50 L
war L |
viF L — |

|

a5kE — P2
f: (-

Cl
12

3af

14

PEFFT

685 9L
D5 8L
BLFLL

LS8 ECE
GE9 FCL
HLO8CL
LELBEL
BEGGEL
LLGOER
BEEBEL
BEFPEL
555°0EL

FEE BOL

O PPM

50

1040

150

200

S11



L0000~

SE9E

GE80

FEFL

BELE !
S e —

3ag

T58
.Il

e |

Zan

a3

PP
0 PPM

BEAWT

@
@
5]
u
@

Secal o
BEE Ol -
- PP LL—

[THELL v
204 WLE—
16 1TL —, L
ELE 1T —,
@ 26l ¥l )
gek gl —. —
BEE AT —. -
| G40 081 —= i
SZo el
Ll ——
L g2y 6el

L0091

BECROL

0

12

S12



NHCOPh

3ca

PP

non

1740
I
!

-]

10

12

BESAL

rEEDL —
Ll —
SEESLE —,
9T LTE
QEEFEL
LBLHTE
gkl Bk
955 BEL
BOLBER
DIEECL
GELGZE
ZLEBEL
LOSEEL
5E5°GCh
PESLEL
GZETER
LLLFEL—
DEEFEL —/
FLOBER

iz gl

a PPmM

200

S13



Looo

GLEE —
e —

NHCOCH,CH,Ph
3ha

=
[
[N
|J -0
1L
|1
[
I
__ 4
it
AN -
j
|
o
|
| =
=T 7
28 _ -
_— =, |
u_...
o
€50 *
- —
(=]
=

e LE

SPSBE

Zogal —
bEgaL—
Ll —

BEF kL —

SEEPEL
STOTL—),
[EENEIE

LBTRIL
EERIL
209l
BEERIL
£8LREL
EL0BEL
ESLBIL —
OET6LE —
LBEBTL
FalrEL
ERELEL —
CErOpL

rLLOpL

L0L0LL

o PPw

&0

180

200

S14



)
T
[}
Qo
(8}
I
z

o0aE
BELD —
2089 —)
oeg9
a6R9
L
i 4]
IR
)
ZEEL
ViEL
R
20pL
L
28R L
S2F L
L
Fi- )
zdwi —
sl —)
QL —
wgr_.

3ja

EC5

FPM

12

SELPE

ot e

hGBL ——

SEE'9L
ZTPLL

SEETLHE
==~
LERPEL
B0 L3k
ZEEIZL
LT
SUrest
L0VETE

oL vel—

LRLEEL

LEEL

L a-=l

0 FPM

150

200

S15



LE0Z
LEL £
vl L
0L
L8 L
BEEL
SEE L
06E°L

bir s
LWL

5L

Sie
ogLE

LEER

/58

l

PR

12

EH5PE

BES 9L
G659
GhF AL

BEE WL —
BELTTE —

POLETE —1,

S -rd
BEG BT
960 8k —,
TLLEEL
B0E 6TE
B0 0EL
e ZEL
tGE EEL

PLOEEL —
ShlLEL—

Le5arl

|OLCOL —
SETeak

a PP

R

50

100

00

S16



PRE
BEET

0004
LLL
ShLL
15kL
£LLL
Enw
BITL
LEEL
09 L
PIEL
2EE L
SHEL
SObL
oL
LEFL
2GrL
yor L
oL —)
sars — |
osrs —|
ze0®

8509

W

NHCOCH;
3ma

CH3

#‘05

PR

10

12

o PPM

LLL0E
EFEFD

ESG 0L —— 7
66 9L
WLl —

LI0ECE
HLLLEE
S0aazL
L00°8EL
S50 62k
25505
ECELEL
LEPZEL
SGOPEL
SPLEEL

S5 B9k

200

S17



Al

SED L
BT L
LT
TIEL
LZE L
BEL
058 L
258 L
GOE L
TiEd
Gy L
OLF £
L
o L
2052
alss —
gegs —

s
ooe

W

NHCOCH;
3na

()

JETE

PR

12

14

GFSVE

zo50L —
e
08LLL

GEFFLL
LBLTTL —

HERTE

L57 BEL
FESRTE —.0)
208 271 ——=
SELBEL — T
QLFBEL i

LELBEL —
SFTEEL

LS EEL —
SkigElL —

SETRAL

—

0 PPM

150

200

S18



o
I
(3]
(o]
]
I
z

(D

O

A

oo

SE0T ————

=1 1= 4

3oa

LlH

n
=
_—

PP

FoErE
LE0g

BAGOL

1 py—

SEFLL

FEEELL
argesl
SELEEL
BrlGTL
LEEGT L
S0SGTE
BEC0EL
i E=graed®
gee0cL
FEOGEL

885484

azoiel

0 PP

150

00

S19



NHCOCH;

3pa

=4

a7

o4

| 13

PPM

i
SELPT

a0 o5

LigaL .
065 9L ——
il —

BELO0L
OZs0LE

EFZVTE
IO LEL —
PO BEL —
SOEETE
08g 0EL

TOOEEL— .

T o8 €1

£BF 851

15T B9k

10

12

0 PPM

200

S20



NHCOCH;

H,CO I

3ga

BEE

958E

|

o] |

S -

& )

i =

[=1 ."

- -,

|

|

|

|

|
E —

8 = T

= ) —
e = — —

|

PPM

12

0 FPM

L0LEE

09F 9L —— =
z889L —
z8LLL

100

OEZF0LL
LBCTLL

BELLEL
TP LTL

[S4:40
LEERTL
05RTL —

i

Rl — 0 F

OLE6EL
SL80rL —
FEarSL

150

BRSBIL

200

S21



3ra

FO00

Shrd
gare —
gowd
HEFL

F“}uo

i

12

14

a PPM

PobEL —
78602

PEOET —

£i5aL
agg a9t —
T LL—

LT
497 82k

LsezL—. "

BLIREL—.

e —

BOEETL—

158 0EL L

LL6BEL—

6L LEL—

L9EEEL—, a
0B EEL — e

petisge

200

S22



3sa

2000-

0T
Qoc £

OB8E

G004
Tald
5T L
GEEL
Ll
fas
99e L
LEE L
LEE L
2
a5F L
GiF L

BBL

a7

53'00
l

|

FPM

12

LN

CESFT

e S5

L858L
HEERL
Shr il —

GER'E0L
LOGIEL

STRECL —),

LEPLTL
56T
Ge0aTlk —
TEEBTL
0z kel
FFEEEL
=134}

HOELSL

G8C 2L

a PP

150

200

S23



3ta

2000

BT —

BSEE
8i6€

0Lz
geed

kUl

Jud

.. 0 cja_:

.

oja

PP

10

G606 LG
LEL 395

regaL .
BEEOL ——
PLFLL—

955 0L

LrlBEL
JEEEch
S¥E Lk -
PIGEEL
BREOEL —
BOGOGEL —

ECEEGE
el R —
LO5BEL

0 PPM

150

200

S24



