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General experimental methods:

Unless otherwise stated, all commercial reagents were used as received. Flash
column chromatography was performed using silica gel (60-A pore size, 32—-63um,
standard grade). Analytical thin—layer chromatography was performed using glass
plates pre-coated with 0.25 mm 230-400 mesh silica gel impregnated with a
fluorescent indicator (254 nm). Thin layer chromatography plates were visualized by
exposure to ultraviolet light. Organic solutions were concentrated on rotary
evaporators at ~20 Torr at 25—-35°C. Nuclear magnetic resonance (NMR) spectra are
recorded in parts per million from internal tetramethylsilane on the & scale. 'H and
3C NMR spectra were recorded in CDCl; on a Bruker DRX-400 spectrometer
operating at 400 MHz and 100 MHz, respectively. All chemical shift values are
quoted in ppm and coupling constants quoted in Hz. High resolution mass

spectrometry (HRMS) spectra were obtained on a micrOTOF Il Instrument.

General experimental procedure for the copper-catalyzed C-H sulfonylation via the

insertion of sulfur dioxide.

H
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8-Aminoquinoline amide 1 (0.2 mmol), aryldiazonium tetrafluoroborate 2 (2.0
equiv.), DABCO(SO;), 3 (1.5 equiv.), and Cu(OAc); (10 mol %) were added to a dry
tube under N, atmosphere. Then DCE (1.0 mL) was added as the solvent. The
mixture was stirred at 60 °C for 4 hours. After completion of reaction as indicated by
TLC, the solvent was evaporated. The residue was purified directly by flash column

chromatography (EtOAc/n-hexane, 1:4) to give the desired product 4.
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N-(5-tosylquinolin-8-yl)benzamide 4a*

Yield: 60%; *H NMR (400 MHz, CDCls) & 2.32 (s, 3H), 7.25 (d, J = 8.0 Hz, 2H), 7.48-7.56
(m, 4H), 7.85 (d, J = 8.0 Hz, 2H), 8.03 (d, / = 7.2 Hz, 2H), 8.52 (d, J = 8.4 Hz, 1H), 8.83
(d, J = 3.1 Hz, 1H), 9.00 (d, J = 8.4 Hz, 1H), 9.05 (d, J = 8.5 Hz, 1H), 10.98 (s, 1H); B¢
NMR (100 MHz, CDCl3) § 21.5, 114.0, 123.4, 124.1, 127.2,127.3, 128.9, 129.3, 129.9,
131.8,132.4, 133.3, 134.1, 138.3, 138.9, 139.8, 144.2, 148.8, 165.4.
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N-(5-(phenylsulfonyl)quinolin-8-yl)benzamide 4b*
Yield: 67%; *H NMR (400 MHz, CDCl3) & 7.46-7.61 (m, 7H), 7.96 (d, J = 7.5 Hz, 2H),
8.06 (d, J = 7.3 Hz, 2H), 8.58 (d, J = 8.4 Hz, 1H), 8.87 (d, J = 3.5 Hz, 1H), 9.04-9.07 (m,
2H), 10.98 (s, 1H); 3C NMR (100 MHz, CDCl5) 6 114.2, 123.4, 124.3, 127.2, 127.4,

128.8, 128.9, 129.3, 132.3, 132.5, 133.2, 133.4, 134.2, 138.4, 140.1, 141.9, 148.8,
165.7.

N-(5-((4-fluorophenyl)sulfonyl)quinolin-8-yl)benzamide 4c?
Yield: 55%; ‘H NMR (400 MHz, CDCl5) 6 7.16 (t, J = 7.9 Hz, 2H), 7.57-7.62 (m, 4H),
7.98 (s, 2H), 8.07 (d, J = 6.9 Hz, 2H), 8.56 (d, J = 8.2 Hz, 1H), 8.90 (s, 1H), 9.05 (d, J =
8.0 Hz, 2H), 10.98 (s, 1H); *C NMR (100 MHz, CDCl3) & 114.2, 116.6 (d, “Jcr = 22.7 Hz),
123.5, 124.2, 127.4, 128.6, 129.0, 130.0 (d, *Jcr = 9.5 Hz), 132.3, 132.5, 133.2, 134.2,
137.9, 138.4, 140.2, 148.8, 165.3 (d, YJc.r = 256.3 Hz), 165.7.

O,

s LT
N | Cl
H N

N-(5-((4-chlorophenyl)sulfonyl)quinolin-8-yl)benzamide 4d*
Yield: 45%; *"H NMR (400 MHz, CDCl3) & 7.45 (d, J = 8.5 Hz, 2H), 7.55-7.64 (m, 4H),
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7.89 (d, J = 8.5 Hz, 2H), 8.07 (d, / = 7.4 Hz, 2H), 8.57 (d, J = 8.4 Hz, 1H), 8.90 (d, J = 3.7
Hz, 1H), 9.04 (dd, J1= 11.5 Hz, Jy= 8.7 Hz, 2H), 10.99 (s, 1H); *C NMR (100 MHz, CDCls)
6 114.2, 1235, 124.2, 127.4, 128.3, 128.6, 128.9, 129.6, 132.5, 133.2, 134.2, 138.4,
139.8, 140.3, 140.4, 148.9, 165.7.
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N-(5-((2-chlorophenyl)sulfonyl)quinolin-8-yl)benzamide 4e
Yield: 72%; 'H NMR (400 MHz, CDCl3) 6 7.38 (d, J = 7.4 Hz, 1H), 7.49-7.64 (m, 6H),
8.07 (d, J = 7.3 Hz, 2H), 8.51 (d, J/ = 6.9 Hz, 1H), 8.69 (d, J = 8.5 Hz, 1H), 8.85 (dd, J;=
12.8 Hz, J1= 6.2 Hz, 2H), 9.08 (d, J = 8.5 Hz, 1H), 11.01 (s, 1H); 3¢ NMR (100 MHz,
CDCl5) 6 113.8, 123.3, 124.3, 127.0, 127.3, 127.4, 128.9, 130.6, 132.2, 132.5, 132.9,

133.1, 134.3, 134.6, 134.8, 138.2, 138.9, 140.3, 148.6, 165.7; HRMS (ESI) calcd for
C22H15CIN,05S: (M + H') 423.0565, found: 423.0558.
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N-(5-((4-bromophenyl)sulfonyl)quinolin-8-yl)benzamide 4f*

Yield: 26%; *H NMR (400 MHz, CDCl3) & 7.56-7.63 (m, 6H), 7.81 (d, J = 8.5 Hz, 2H),
8.07 (d, J=7.3 Hz, 2H), 8.57 (d, J = 8.4 Hz, 1H), 8.90 (d, J = 3.5 Hz, 1H), 9.03 (d, / = 8.8
Hz, 1H), 9.06 (d, J = 8.4 Hz, 1H), 10.99 (s, 1H); **C NMR (100 MHz, CDCl3) & 114.2,
1235, 124.2, 127.4, 128.3, 128.4, 128.7, 128.9, 132.5, 132.5, 132.6, 133.2, 134.2,
138.4, 140.3, 140.9, 148.9, 165.7.
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N-(5-(o-tolylsulfonyl)quinolin-8-yl)benzamide 4g"
Yield: 41%; 'H NMR (400 MHz, CDCl3) 6 2.43 (s, 3H), 7.21 (d, /= 7.1 Hz, 1H), 7.41-7.49
(m, 2H), 7.52-7.64 (m, 4H), 8.08 (d, J = 7.4 Hz, 2H), 8.30 (d, J = 7.6 Hz, 1H), 8.54 (d, J =
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8.4 Hz, 1H), 8.86 (s, 1H), 8.88 (d, J = 2.3 Hz, 1H), 9.06 (d, J = 8.4 Hz, 1H), 10.99 (s, 1H);
C NMR (100 MHz, CDCl5) & 20.1, 113.8, 123.3, 124.2, 126.5, 127.4, 128.5, 128.8,
128.9, 132.5, 132.7, 132.9, 133.3, 133.6, 134.3, 138.1, 138.4, 139.6, 139.9, 148.8,
165.7.

N-(5-((4-methoxyphenyl)sulfonyl)quinolin-8-yl)benzamide 4h*

Yield: 61%; 'H NMR (400 MHz, CDCl3) 6 3.81 (s, 3H), 6.94 (d, J = 8.9 Hz, 2H), 7.56-7.61
(m, 4H), 7.89 (d, J = 8.8 Hz, 2H), 8.06 (d, J = 7.3 Hz, 2H), 8.52 (d, J = 8.4 Hz, 1H), 8.87
(d, J = 3.4 Hz, 1H), 9.02 (d, J = 8.4 Hz, 1H), 9.08 (d, J = 8.6 Hz, 1H), 10.96 (s, 1H); B¢
NMR (100 MHz, CDCl3) § 55.6, 114.2, 114.5, 123.3, 124.1, 127.4, 128.9, 129.5, 129.7,
131.7,132.4, 133.3, 133.5, 134.3, 138.5, 139.7, 148.7, 163.3, 165.7.
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N-(5-((3-methoxyphenyl)sulfonyl)quinolin-8-yl)benzamide 4i

Yield: 54%; *H NMR (400 MHz, CDCl3) & 3.81 (s, 3H), 7.04 (dd, J1 = 8.2 Hz, J, = 2.2 Hz,
1H), 7.37 (t, J = 8.0 Hz, 1H), 7.45 (s, 1H), 7.51 (t, J = 8.1 Hz, 1H), 7.55-7.62 (m, 4H),
8.07 (d, J=7.2 Hz, 2H), 8.57 (d, J = 8.4 Hz, 1H), 8.88 (d, J = 3.0 Hz, 1H), 9.04-9.08 (m,
2H), 10.99 (s, 1H); **C NMR (100 MHz, CDCl5) & 55.7, 111.9, 114.2, 119.3, 119.4,
123.4, 124.3, 127.4, 128.8, 128.9, 130.3, 132.3, 132.5, 133.5, 134.3, 138.4, 140.1,
143.0, 148.8, 159.9, 165.7; HRMS (ESI) calcd for Cy3sH1gN,04S: (M + H') 419.1060,
found: 419.1065.

N-(5-((4-(tert-butyl)phenyl)sulfonyl)quinolin-8-yl)benzamide 4j
Yield: 60%; 'H NMR (400 MHz, CDCl3) 6 1.28 (s, 9H), 7.48 (d, J = 8.6 Hz, 2H), 7.55-7.62
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(m, 4H), 7.88 (d, J = 8.6 Hz, 2H), 8.07 (d, J = 7.0 Hz, 2H), 8.56 (d, J = 8.4 Hz, 1H), 8.88
(dd, J; = 4.1 Hz, J; = 1.3 Hz, 1H), 9.04 (d, J = 8.4 Hz, 1H), 9.13 (dd, J; = 8.7 Hz, J; = 1.4
Hz, 1H), 10.98 (s, 1H); *C NMR (100 MHz, CDCl3) & 30.9, 35.1, 114.2, 123.3, 124.3,
126.3, 127.1, 127.4, 128.9, 129.4, 132.1, 132.4, 133.6, 134.3, 138.5, 138.8, 139.9,
148.7, 157.1, 165.7; HRMS (ESI) calcd for CagH24N,0:S: (M + H') 445.1580, found:
445.1570.

N-(5-([1,1'-biphenyl]-2-ylsulfonyl)quinolin-8-yl)benzamide 4k

Yield: 43%; *H NMR (400 MHz, CDCls) & 6.76 (d, J = 7.3 Hz, 2H), 7.10-7.14 (m, 3H),
7.26-7.30 (m, 1H), 7.41 (dd, J; = 8.7 Hz, J, = 4.2 Hz, 1H), 7.47 (d, J = 8.4 Hz, 1H),
7.55-7.66 (m, 5H), 8.08 (d, J = 7.0 Hz, 2H), 8.51 (d, J = 8.4 Hz, 1H), 8.55 (dd, J; = 8.7 Hz,
J, = 1.1 Hz, 1H), 8.59 (d, J = 7.5 Hz, 1H), 8.80-8.81 (m, 1H), 10.90 (s, 1H); *C NMR
(100 MHz, CDCl3) 6 113.9, 122.9, 123.6, 127.4, 127.8, 127.9, 128.0, 128.1, 128.9,
129.4, 132.4, 132.6, 132.8, 132.9, 134.3, 137.6, 137.9, 139.1, 140.4, 141.9, 148.3,

165.4; HRMS (ESI) calcd for CgH0N>03S: (M + H+) 465.1267, found: 465.1278.
O,
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N-(5-(phenylsulfonyl)quinolin-8-yl)-4-(trifluoromethyl)benzamide 4l

Yield: 82%; *H NMR (400 MHz, CDCls) & 7.47-7.51 (m, 2H), 7.53-7.56 (m, 1H), 7.60 (dd,
J1=8.7Hz, J, = 4.2 Hz, 1H), 7.83 (d, J = 8.2 Hz, 2H), 7.95-7.97 (m, 2H), 8.18 (d, J = 8.1
Hz, 2H), 8.58 (d, J = 8.4 Hz, 1H), 8.88 (dd, J; = 4.2 Hz, J, = 1.5 Hz, 1H), 9.02 (d, /= 8.4
Hz, 1H), 9.08 (dd, J; = 8.7 Hz, J, = 1.5 Hz, 1H), 11.00 (s, 1H); **C NMR (100 MHz, CDCl)
6114.4,123.5, 123.6 (q, Y =271.1 Hz), 124.2, 126.0 (q, Jer = 3.6 Hz), 127.0, 127.9,
129.3, 129.5,132.1, 133.2, 133.5, 134.3 (q, ’Jer=32.6 Hz), 137.5, 138.3, 139.5, 141.8,
148.9, 164.3; HRMS (ESI) calcd for CysHisFsN,0sS: (M + H') 457.0828, found:
457.0831.
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2-Methyl-N-(5-(phenylsulfonyl)quinolin-8-yl)benzamide 4m
Yield: 71%; *H NMR (400 MHz, CDCls) & 2.59 (s, 3H), 7.33 (t, J = 7.4 Hz, 2H), 7.43 (t, J =
7.1 Hz, 1H), 7.48 (t, J = 7.3 Hz, 2H), 7.52-7.58 (m, 2H), 7.67 (d, J = 7.5 Hz, 1H), 7.96 (d,
J=7.2 Hz, 2H), 8.59 (d, J = 8.4 Hz, 1H), 8.80 (dd, J, = 4.1 Hz, J, = 1.3 Hz, 1H), 9.06 (d, J
= 8.5 Hz, 2H), 10.48 (s, 1H); *C NMR (100 MHz, CDCls) & 20.3, 114.1, 123.4, 124.3,
126.1, 127.1, 127.2, 128.9, 129.3, 130.9, 131.6, 132.3, 133.2, 133.4, 135.6, 137.1,
138.3, 140.2, 141.9, 148.8, 168.3; HRMS (ESI) calcd for CyHigN20sS: (M + HY)
403.1111, found: 403.1107.
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3-Methyl-N-(5-(phenylsulfonyl)quinolin-8-yl)benzamide 4n
Yield: 77%; *H NMR (400 MHz, CDCl3) & 2.48 (s, 3H), 7.40-7.50 (m, 4H), 7.52-7.55 (m,
1H), 7.58 (dd, J, = 8.7 Hz, J, = 4.2 Hz, 1H), 7.84 (d, J = 6.9 Hz, 1H), 7.86 (s, 1H),
7.95-7.97 (m, 2H), 8.58 (d, J = 8.4 Hz, 1H), 8.88 (dd, J1 = 4.2 Hz, J, = 1.4 Hz, 1H),
9.03-9.07 (m, 2H), 10.94 (s, 1H); 3C NMR (100 MHz, CDCl5) & 21.5, 114.2, 123.4,
124.3, 127.2, 128.2, 128.8, 129.3, 129.7, 131.4, 132.3, 133.1, 133.2, 133.4, 134.2,
136.4, 138.4, 138.9, 140.1, 141.9, 148.8, 165.9; HRMS (ESI) calcd for Cy3H18N,03S: (M
+H") 403.1111, found: 403.1114.
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4-Methyl-N-(5-(phenylsulfonyl)quinolin-8-yl)benzamide 40
Yield: 70%; *H NMR (400 MHz, CDCls) § 2.45 (s, 3H), 7.34 (d, J = 8.0 Hz, 2H), 7.46-7.49
(m, 2H), 7.51-7.54 (m, 1H), 7.57 (dd, J; = 8.7 Hz, J> = 4.2 Hz, 1H), 7.92-7.96 (m, 4H),
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8.57 (d, J = 8.4 Hz, 1H), 8.87 (dd, J1 = 4.1 Hz, J, = 1.4 Hz, 1H), 9.03-9.07 (m, 2H), 10.94
(s, 1H); **C NMR (100 MHz, CDCls) & 21.6, 114.1, 123.4, 124.3, 127.2, 127.4, 128.6,
129.3, 129.6, 131.4, 132.3, 133.1, 133.4, 138.4, 140.2, 141.9, 143.2, 148.7, 165.6;

HRMS (ESI) calcd for Cp3H1gN,05S: (M + H+) 403.1111, found: 403.1111.
O,

4-Fluoro-N-(5-(phenylsulfonyl)quinolin-8-yl)benzamide 4p

Yield: 78%; ‘H NMR (400 MHz, CDCl5) 6 7.23 (t, J = 8.5 Hz, 2H), 7.46-7.54 (m, 3H),
7.58 (dd, J; = 8.7 Hz, J, = 4.2 Hz, 1H), 7.95-7.97 (m, 2H), 8.06-8.10 (m, 2H), 8.57 (d, J =
8.4 Hz, 1H), 8.87 (dd, J; = 4.2 Hz, J, = 1.4 Hz, 1H), 9.00 (d, J = 8.4 Hz, 1H), 9.06 (dd, J; =
8.7 Hz, J, = 1.4 Hz, 1H), 10.91 (s, 1H); *C NMR (100 MHz, CDCl5) 6 114.2, 116.1 (d, “cr
=22.0 Hz), 123.5, 124.2, 127.2, 129.0, 129.3, 129.9 (d, *Jcr = 9.2 Hz), 130.4 (d, *J =
3.1 Hz), 132.2, 133.2, 133.4, 138.3, 139.9, 141.8, 148.8, 164.5, 165.3 (d, “Jc; = 253.7

Hz); HRMS (ESI) calcd for C2H15sFN,05S: (M + H*) 407.0860, found: 407.0866.
O,
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4-Chloro-N-(5-(phenylsulfonyl)quinolin-8-yl)benzamide 4q

Yield: 83%; *H NMR (400 MHz, CDCl3) & 7.46-7.54 (m, 5H), 7.59 (dd, J; = 8.7 Hz, J> =
4.2 Hz, 1H), 7.95-7.97 (m, 2H), 7.98-8.01 (m, 2H), 8.56 (d, J = 8.4 Hz, 1H), 8.87 (dd, J;
= 4.2 Hz, J, = 1.5 Hz, 1H), 9.00 (d, J = 8.4 Hz, 1H), 9.06 (dd, J1 = 8.7 Hz, J, = 1.5 Hz, 1H),
10.92 (s, 1H); 3¢ NMR (100 MHz, CDCl5) & 114.3, 123.5, 124.2, 127.2, 128.8, 129.1,
129.2, 129.3, 132.2, 132.6, 133.2, 133.5, 138.3, 138.8, 139.8, 141.8, 148.9, 164.5;

HRMS (ESI) calcd for Cy,H15CIN,O5S: (M + H+) 423.0565, found: 423.0561.
O,

4-Methoxy-N-(5-(phenylsulfonyl)quinolin-8-yl)benzamide 4r
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Yield: 41%; "H NMR (400 MHz, CDCls) & 3.90 (s, 3H), 7.04 (d, J = 8.8 Hz, 2H), 7.46-7.53
(m, 3H), 7.57 (dd, J, = 8.7 Hz, J, = 4.2 Hz, 1H), 7.96 (d, J = 7.3 Hz, 2H), 8.04 (d, / = 8.8
Hz, 2H), 8.57 (d, J = 8.4 Hz, 1H), 8.87 (dd, J; = 4.0 Hz, J, = 1.1 Hz, 1H), 9.03 (d, J = 8.5
Hz, 1H), 9.05 (dd, J; = 8.9 Hz, J, = 1.2 Hz, 1H), 10.91 (s, 1H); *C NMR (100 MHz, CDCl5)
6 55.5, 113.9, 114.1, 123.4, 124.3, 126.5, 127.1, 128.4, 129.3, 129.4, 132.4, 133.1,
133.4, 138.4, 140.3, 141.9, 148.7, 162.9, 165.2; HRMS (ESI) calcd for Cy3H18N,04S: (M

+ H+) 419.1060, found: 419.1060.
O,

4-(tert-Butyl)-N-(5-(phenylsulfonyl)quinolin-8-yl)benzamide 4s

Yield: 52%; *H NMR (400 MHz, CDCl3) & 1.38 (s, 9H), 7.46-7.53 (m, 3H), 7.56-7.60 (m,
3H), 7.95-7.97 (m, 2H), 8.01 (d, J = 8.5 Hz, 2H), 8.58 (d, J = 8.4 Hz, 1H), 8.87 (dd, J; =
4.2 Hz, J, = 1.4 Hz, 1H), 9.04-9.08 (m, 2H), 10.97 (s, 1H); *>C NMR (100 MHz, CDCl5) &
31.1,35.1,114.1,123.4,124.3,125.9,127.2, 127.3, 128.6, 129.3, 131.4, 132.4, 133.1,
133.4, 138.4, 140.2, 141.9, 148.7, 156.2, 165.7; HRMS (ESI) calcd for Cy6H24N,03S: (M

+ H+) 445.1580, found: 445.1595.
O,
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Br NS

4-Bromo-N-(5-(phenylsulfonyl)quinolin-8-yl)benzamide 4t

Yield: 73%; *H NMR (400 MHz, CDCl3) & 7.46-7.54 (m, 3H), 7.59 (dd, J; = 8.7 Hz, J> =
4.2 Hz, 1H), 7.69 (d, J = 8.5 Hz, 2H), 7.91-7.97 (m, 4H), 8.57 (d, J = 8.4 Hz, 1H), 8.87
(dd, J; = 4.2 Hz, J, = 1.4 Hz, 1H), 9.01 (d, J = 8.4 Hz, 1H), 9.07 (dd, J; = 8.7 Hz, ), = 1.4
Hz, 1H), 10.93 (s, 1H); *C NMR (100 MHz, CDCls) 6 114.3, 123.5, 124.3, 127.2, 127.4,
128.9, 129.3, 129.7, 131.5, 132.2, 133.1, 133.2, 133.5, 138.4, 139.8, 141.9, 148.9,
164.7; HRMS (ESI) calcd for Cy2H15BrN,05S: (M + H') 467.0060, found: 467.0060.
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N-(5-(phenylsulfonyl)quinolin-8-yl)furan-2-carboxamide 4u

Yield: 80%; *H NMR (400 MHz, CDCl3) & 6.61 (dd, J1 = 3.3 Hz, J, = 1.5 Hz, 1H), 7.34 (d,
J = 3.4 Hz, 1H), 7.47-7.54 (m, 3H), 7.57 (dd, J1 = 8.7 Hz, J> = 4.2 Hz, 1H), 7.63 (s, 1H),
7.96 (d, J=7.2 Hz, 2H), 8.55 (d, J = 8.4 Hz, 1H), 8.89 (d, J = 2.9 Hz, 1H), 8.98 (d, /= 8.4
Hz, 1H), 9.05 (dd, J; = 8.7 Hz, J, = 1.0 Hz, 1H), 10.99 (s, 1H); *C NMR (100 MHz, CDCls)
6 112.7, 114.2, 116.2, 123.4, 124.3, 127.2, 128.9, 129.3, 132.2, 133.2, 133.3, 138.3,
139.7, 141.9, 145.1, 147.6, 148.9, 156.4; HRMS (ESI) calcd for CyoH14N;04S: (M + HY)
379.0747, found: 379.0739.

O,

N-(5-(phenylsulfonyl)quinolin-8-yl)thiophene-2-carboxamide 4v

Yield: 83%; ‘*H NMR (400 MHz, CDCl5) 6 7.20 (t, J = 4.2 Hz, 1H), 7.46-7.54 (m, 3H),
7.58 (dd, J; = 8.7 Hz, J, = 4.2 Hz, 1H), 7.63 (d, J = 4.8 Hz, 1H), 7.84 (d, J = 3.4 Hz, 1H),
7.96 (d, J=7.4 Hz, 2H), 8.56 (d, J = 8.4 Hz, 1H), 8.88 (d, J = 3.3 Hz, 1H), 8.95 (d, /= 8.4
Hz, 1H), 9.06 (d, J = 8.5 Hz, 1H), 10.81 (s, 1H); **C NMR (100 MHz, CDCl3) & 114.1,
123.4, 124.3, 127.2, 128.0, 128.9, 129.1, 129.2, 131.9, 132.2, 133.1, 133.4, 138.1,
139.1, 139.8, 141.9, 148.8, 160.1; HRMS (ESI) calcd for CyoH14N,03S;: (M + HY)
395.0519, found: 395.0523.

O,

o) S\@
OA N
N
N-(5-(phenylsulfonyl)quinolin-8-yl)cyclohexanecarboxamide 4w
Yield: 47%; 'H NMR (400 MHz, CDCl3) & 1.27-1.43 (m, 3H), 1.57-1.67 (m, 2H),
1.73-1.75 (m, 1H), 1.86-1.90 (m, 2H), 2.07 (d, J = 11.9 Hz, 2H ), 2.47-2.53 (m, 1H),

7.44-7.52 (m, 3H), 7.55 (dd, J: = 8.7 Hz, J, = 4.2 Hz, 1H), 7.92-7.94 (m, 2H), 8.52 (d, J =
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8.4 Hz, 1H), 8.83 (dd, J1 =4.1 Hz, J, = 1.3 Hz, 1H), 8.91 (d, J = 8.4 Hz, 1H), 9.03 (dd, J; =
8.7 Hz, J, = 1.3 Hz, 1H), 10.13 (s, 1H); *C NMR (100 MHz, CDCls) & 25.5, 25.6, 29.6,
46.8, 114.0, 123.3, 124.2, 127.1, 128.3, 129.2, 129.7, 131.4, 132.3, 133.1, 133.3,
138.1, 140.2, 141.9, 148.6, 175.3; HRMS (ESI) calcd for CyHzN,0sS: (M + HY)

395.1424, found: 395.1437.
O,

S

4 Neqe

SRS

N

N-(5-(phenylsulfonyl)quinolin-8-yl)-1-naphthamide 4x
Yield: 68%; *H NMR (400 MHz, CDCls) § 7.46-7.60 (m, 7H), 7.89-7.92 (m, 2H), 7.97 (d,
J=17.3Hz, 2H), 8.01 (d, J = 8.3 Hz, 1H), 8.49 (d, J = 8.0 Hz, 1H), 8.63 (d, J = 8.4 Hz, 1H),
8.75 (d, J = 3.1 Hz, 1H), 9.06 (d, J = 8.4 Hz, 1H), 9.16 (d, J = 8.4 Hz, 1H), 10.67 (s, 1H);
B3¢ NMR (100 MHz, CDCl3) 6 114.3, 123.4, 124.3, 124.8, 125.2, 125.8, 126.7, 127.2,
127.6, 128.5, 129.1, 129.3, 130.2, 131.8, 132.3, 133.2, 133.3, 133.6, 133.9, 138.3,
140.2, 141.9, 148.8, 167.9; HRMS (ESI) calcd for CysH1sN,03S: (M + Na*) 461.0930,
found: 461.0924.

N-(5-(((2,3-dihydrobenzofuran-3-yl)methyl)sulfonyl)quinolin-8-yl)benzamide

'H NMR (400 MHz, CDCls) & 3.46 (dd, J1 = 14.1 Hz, J, = 10.6 Hz, 1H), 3.57 (dd, J1 = 14.2
Hz, J, = 2.9 Hz, 1H), 4.10 (dd, J; = 18.3 Hz, J, = 9.3 Hz, 1H), 4.50 (dd, J; =9.7 Hz, J; =
6.2 Hz, 1H), 4.72 (t, J = 9.2 Hz, 1H), 6.78 (d, J = 8.1 Hz, 1H), 6.81 (t, J = 7.5 Hz, 1H),
7.06 (d, J = 7.4 Hz, 1H), 7.12 (t, J = 7.7 Hz, 1H), 7.56-7.66 (m, 3H), 7.72 (dd, J; = 8.7 Hz,
J=4.2 Hz, 1H), 8.09 (d, J = 7.1 Hz, 2H), 8.43 (d, J = 8.4 Hz, 1H), 8.99 (dd, J1 = 4.1 Hz, J,
= 1.3 Hz, 1H), 9.07 (d, J = 8.4 Hz, 1H), 9.16 (dd, J1 = 8.7 Hz, J> = 1.3 Hz, 1H), 11.03 (s,
1H); B3¢ NMR (100 MHz, CDCl3) 6 36.9, 60.9, 75.7, 110.1, 114.3, 120.9, 123.9, 124.0,
124.6, 126.7, 126.9, 127.4, 128.9, 129.4, 132.6, 133.0, 133.2, 134.2, 138.4, 140.6,

S11



149.1, 159.6, 165.7; HRMS (ESI) calcd for CpsHyoN,04S: (M + H') 445.1217, found:

445.12089.

References:

1. H.-W. Liang, K. Jiang, W. Ding, Y. Yuan, L. Shuai, Y.-C. Chen, Y. Wei, Chem.
Commun., 2015, 51, 16928.
2. C.Xia, K. Wang, J. Xu, Z. Wei, C. Shen, G. Duan, Q. Zhu, P. Zhang, RSC Adv., 2016,

6,37173.

S12



(wdd) 13

Ra 01 ezt

g o1

¢'T 0% 97 0¢ 9%

g0 07T

00

S13

T o003 %__ — 10,9225
05
S
(o]
N |
N
9. 062
4a éﬂ.mn
1.01 9. 0016
u.uoziI 8. 9847
100 a.8327
1. 60 Ya.szﬁo
003 a.511%
N sio4
La.om
2.08-1 #0172
h 7.8549
08X <t a0
ooz s
75420
L s 1521
7612
7,404
7.4768
7. 2631
7.2432
[TV EES Lr — 4199
- — 0. 0003
o 1 T T T T T v T T T T y T
{1 e na w W o o - o © -
b S 3 S 8 S S =] S &
o o (=] o (=} (=] o (=] o E



06z 012 0z2

06T

081

(wdd) 13

011 0zt 0eT (621 081

001

09

o
o

0%

0g

0z

01

0
S
(0]
N
Ho oy |
i N — 165, A4
4a
\I:M:II'M
123, 4256
— 10
175499
— {n.z:«xs
16,4114
— —21. 01
1 T T J T T T T T T ) T T
1 Lo — ra w [ o o =] [ «© — —
= g 8 8 8 8 s 3 3 2 g S

S14



(wdd) 13

0Tl @711 071

g1

001

om

06

I oo-{ — — 109754
02
0 S 90141
: .éel.om
2,005 - 9097
- N <AT1Y
: Ho | RERTIN
L5901
AR 4b X <5641
8.07190
2,041 80547
06T 1.9701
Lt rlanrs
7,610
= 1. 5960
n.15] 75876
1575
?
?
744
7.
7.
1. 2666
>
i e
T & T T T * T T b T T T v T T T 1 T v
I o [ - ra r w w e e o o o [=2)
2 8 8 2 8 2 8 2 2 2 ] 2 g &
=] =] =] o o o o o (=] L= L= (=] o

S15



(wdd) 13
00T

1 081 061 00z

!

091

0zt

011

06

08

09

o
o

07

0z

01

1635, G764

— 1487910

141, 8955
/I4().()(kll
/Iilﬂ.lﬂﬂﬂ
/IIM.Z!I(‘;I

LH 4052

it
170436
g6 1260

08—

04

00T+

S16

0024

0sg+

00F

02t



(wdd) 13

£l

z1

11

01

o

0925 — 109872
(0]
N | :
N
4c

" < iy,
2.00 <3010
1003 5 RERUIT
R

LR ! < sid
8,079

2.0t L o)
L e 19416
; T.602h
Ry - 1. 6004
1. 5888

s 1, 5644
1,963 - At 2600
I

11508

1. 1401

L

L e
o [| T T ¥ T 1 T v T K T T x T b T T T b T v J T y T T 1 T o T T
] 8 8 8 8 8 8 8 &8 8 8 8 & g8 & 8 8 8 & 8 8
o (=] L= =] =] L= o (=] o o o o =] =] L= L= (=}

S17



(wdd) 13

0T 081 061 oa

031

[1j28

0ET

06 001 011

08

0z 0g 0¥

0t

0,
2 L
N | '
- I N
= 4c

E

3

166, 5425
=165, 10
1619951

. — 4. 8478
40,2153
i 1402154
o 138.4381 /— T
— 1310023 e
1b
e 2
3 o
4‘
134.2037
= s : 133. 2350 ;
e " man X :
142, 3409 i
116, 4948
= S 2156
3
—
76, 7012
b
1
=
]
T T T T T T T T T T T
| Lo ] — ~a w e o o -1 oo (7<) —
=] 2 =3 e =1 e =1 2 2 2 §

S18



(wdd) 13

£l

z1

11

01T

o

1o

091

2,011
1. 00—

1.00—=

2,005
204E

415
1z
2002

Cl

— 10087

4.
4.
4.
4.
Yﬂ.
#.
8.
a.

L3
i

LU P L . . . Y

[eati]
52
a8l
IR
aq002
a9 10
AT98
6587
arad
(608
G007

LAT

H126
6207
“084
faa7
471
674
A500
R
AR
2545

—4 0002

008

008+

0001

0081

0002

0002
0082
0007
0087

008z

S19

0005



(wdd) 13

A 081 081

0L

091

001 011

06

0%

w
o

0z

01

Cl — 164, 662

— 8. 877

146, 4451
140, 1220
149 8017

Tl A0

134, 1866
EREAtEL]
]

BT
545

Lda0d

TR
‘{?7,0257

w00

02—

T

w
(=1
L=

022+
00e
007+
057
008

S20



(wdd) 13

€1

z1

11

01

o

0, Cl
09— L S — 110110
N
H N s |
de
9,005
9,07 24
2. 9634
8. 8504
1034 3. 4100
200~ ;
s 4,60 70
- 3 La.g150
1.00. ey
S 4. 5142
85010
- 8. 060
2.01-I <y teko
7687
618 1.620¢
1.09—=
1267
_——
P
— 0. 0001
I T o T T T T v J T T T T T T
1 L] o =t — ra l\': w (C:YJI e g‘ o U:
3 s 8 2 ] 2 8 2 8 2 8 &
(=] o o (=] o (=] (=] (=] (=} o (=]

S21



(wdd) 13

00T

06T

08T

!

0

091

071

01t

06

03

o
o

07

0z

I=

4e

— 165, 7148

— 148, 6344
140, 2861
138, 9807
148, 1 756
144, 7621
134, 6392
134,241
(KRR eV R
142, 8994
2. A0

e a4l

1106028

128, 9616

A

526
127. 0204
124, 2614
1216

— 1.8

173511
AT
6. 1165

02—

00T+

021+

002z

S22

08z

0geH

00F+

0S¥



(wdd) 13

£l

z1

11

01T

-

o

.94 — 10,907
0,
o S
9,007
N | Br 90616
654 N 9.0167
0.98 4f 90148
g7 ~ i 1051
: 3, 8964
1. 00— 8. 5855
e 56
3, 08 24
A 8, 0646
: g: £
bt 7. 8004
R\ 7.6267
1.6121
= 1.6056
7. 5020
15001
7.5656
1. 2648
L
9
-
—— — 0 00
T T T T T X T o 1 T T T T T T
1 L=} on — - ra ra w o e e ol o
(=] o (=]
3 =1 S g S 3 S 2 S 2 b} 3
=] L= L= o L= (=] o =] =] L] (=}

S23



(wdd) 13

08T

011

o
i1

071

0gT

0z1

(1)81

001

06

08

0y

e

— 165, 7115

7]
n

4f — 1488607

140 8T
A0, 3440
e B AR R L]

1996

211
HE oY)

S48

a2, 5278

i;— 128.9786

00T—

128.7033
——128. 3570
——128. 2557
127.4051
170262
= e it
. 6899
T T T T T T T T T T T T T T
| o [ b na na [ w [ W o o (=2 (=2
o o [=4 o [=J o f=} o [} (=1} p=] o b3 (=1}
=] (=] (=] =) =] = (=] =] =] (=] =] =)

S24



(wdd) 13

eI RA

g1

0z

0.94-T

0. 96~
.93
0.01%

4 a0 s

1 Las—=

I=

Ny
49

—10.9972

90720
j‘l 05 14
#8797
_éil.ﬂ?'ﬂ
#8610
#6601
4, 52491
\-8. a6l
#0864
851
6244
067
faan
f6d4
54098
S405

-

A48T
4617
4170
A%
AQBH
2647
a7
1993

3 m3m3 =333 =3 = m3md =3 =3 =3

—2. 4015

—). (XM

0001+

0081+

0002
008z
000E

S25

0082

0007

0027



(wdd) 12

08T

01

081

%1

0E1

0z1

011

001

06

08

ag

0%

0g

0z

01

——128. 4911

“\128.8744

—=128.9623

—=126.5275

127, 1934

— 165, Ta#1

— 148, 1620

ﬁ% ':
itlzv..
126, 527!
124,
i 4641

=L'I'f, RRLS]
0199
6. 7016

—20. 1273}

07—

00T+

0Z14

071+

091

S26

08T+

00z

0ZZ

092

092

082

002

072
092



(wdd) 13

€1

z1

11

01

o

0.95-% - — 109618
gz
(0]
H | OMe
an S
q9.0021
90711
9.0014
.99 g

0965 761
1. 00~ pEE
A, 5100
1Otz < nogy
8.0724
= A, 0542
2,044 7, 9042
20445 '<'f.zm|
2,01~ .61 13
N 7. 6007
== 75015
75754
2.01 7,570
= f 7. 6560
7. 5388
7,060
60407
6.0276

) —
Loi=x & —a.8013

L

L
- — 00 000
T T T T T T T 1 g T T T T T
| =) — [ w 1 o = -1 @ @ — =
S g S 8 g S ] S b} =] S S

S27



(wdd) 13

1 03T 061 oa

!

0

00T 011 0Z1 0ET [ij2%

06

0z 0t 07

01

OMe

- 165, 6620
— 160, 2524

— 148, 121

LA 7359
/ 148, 4522

=369
1249, 7490
YIZ‘.I./H."T
-\IZH.‘MI?I
12737140
124, 1196
12z

114, 4830
<II4. 1894

7. 0888
{77.040?
T2

— . 62499

02—

00T+

021+

00z

S28

T
ra
o

002+

00%



(wdd) 13

£l

z1

11

01T

o

[LRUKE S

RIra
1. 00~
1,00~

2.01=x

4,05

IR
.94
111

0.98—=

Lol—=

s

eIZ

®wo
[

OMe

— 10 860

.07
é‘.IA 6516
Q.11

4. 8860
4. 84790
4. 6785
.
<8.07‘]:!
4,06 14
16208
1. 6062
1. 50665
15845
75741
70652
76478
7. 5206
1,500
74508
10947
74745

A5G
1. 2645
10674
TO819
10068
T4

— 4. #4137

—4) (XM

0001

0021

0002

0082

0002

003¢+

S29

0007

0087

0008+

008

0009

0029+

00024

0082

0008

0023



3

(wdd) 1

01 081

091

—
o
=1

00T 011 0Z1 QgT 071

06

03

0z 0g 0F

0t

: :
, — 165, 7010
4 05 )
E:
— S OMe — 159, 4460
N
Hon
. =~
4i — 148 1870
143, 0460
= 140, Q61
138, 4206
—— 14, 2648
T 193, 4730
Yy 122, 4638
— _ jl:«z. 1008
= T 0. 3486
- 128,958
- 128 e
_ 127,491
-}_m. ERIE]
123,
19,
1.
&2 — 1,
3 E — 111,944
3
£
i
- 77, 0201
Nt 1022
ko
f_-— p— W
3
p
$
T 1 T T T T T 1 T T 1 T
| o [ ra w L o o -1 o «© -
’é 8 8 =3 =3 2 8 8 =3 8 §

S30



(wdd) 13

g0t =Rt ezt

g6

g0 07T

00

1LO0-T — 109772
Oz
0 S 9. 1424
9. 1490
q.
H | ‘Bu 9.
9.
4i N q.
1. Ol ) a.
1, 00—~ ;‘
1. 00— i
4.
Lol—= <y
8.
/a.
2.06-% 7
o o ti
.08~ T
199~ 7
PR =4 = 8
7. &
1
7.
7
7,49
7,473
72641
9. 14—= ; — 2760
B — 0. (XM
1 T T U T T T T T ) T of T u T X T T T T
’_I‘ o b ra (=3 [ o o -1 [z} © [og : 5 — :‘-; ;I
=] 8 ] 8 2 g ] S 8 2 g S 2 2 ] 2

S31



081

0T

091

0F1

011 0Z1

) 13
00T

(wdd

06

09

0z 0z 0%

01

— 1656545
— 1570527

— 148 65934

1398647
1385418
1384500
1343184
1335110

leZAO«B
132084
1293831

Lo
1273634
1270583
1262756
124330
1233268

—114.2452

T1.2995
T6.5815
- 76.6640

~=35.1311
—30.9374

02—

00T+

021+

00

0c

00£+
c

S32

007

(4



(wdd) 13

€0T 01T ¢'I1T 071

g6 001

06

g9

09

S33

N oasg %— — 169018
0, Ph
S
[0}
8,804
N | 8,80 18
H N #7991
X 8, 6020
4k PRTE
A, 566
100 3
.99 A
101
a9 :
A
2,003 <g'
5,06 /;-
:‘”: iR
o 7.5616
2 AT 7. 4780
22 71058
. i
L
r
- — 0. 00
T T T T T T T T v T 1 T T T x é
|| {1 o L d — na lc\"ll w OJI W e o gl.
2 8 g 2 S 2 S =] S 3 S 2 &
=] o L= o o (=} o (=} L= o o <



(wdd) 13

081

(14

091

0%1

0eT1

0z1

0Tr

001

06

08

09

0z 0g 0%

01

3

F

S e | 41, 9174

1
; E o, Ph
e 140, 3907 S
! § &
— 1390732
| S H | — 165, 3761
i Eee 137,96 19 N
3 —137.5614 4k
lL
L
3
e — 148, 145
e J[aamm
—— o Ry
e - . -
e . -132.6403
\-132. 4062
 —
- ?IZ‘J:'IO?.H
= 1289 305
1z
= - 8. 0181
9065
5
51
] = — 5480
# ——128, 1211
——128.0183
i —~121.9065
——127.8305
121.3175
3
<76. 1098
a
3
T T T T T T ) T T T x T ¥ T T T T T
| < o el (end ra ra w w e W o o o o -1
o o (= o L= o L] % [ % [ o (=] o [
[=] o o o o (=] o =] L] o L] o

S34



(wdd) 13

ezl

R 81

01

95T %—_

[+
I.t)lx

T

w

wo
~N

=

— 110018

Q.00 14
9,087
4, (6596
SRS
. a2ar
0. 008t

9

.88 59
éﬂ.ﬂﬂ!ﬁ

#4755

H.8718

8

BRI

A, 5670
Lﬂ, 1464
8. 1661
19788
T.U865

7,05 18
18905
118

.61 10
7. 6065
L7, 5052
7. 6847
L7, 6647
SR
L7, 5404
L7 5114
L7, fean
L7, 5074
L7, 4881
L7, 4746
L7.4707
L7 4670
L2t

. 0001

02—

0001+

00ST+

0002

0022

000
00gg+
0007+
00S7+
00

S35

0003



17

(wdd)

011

0T 08T 061 00z 0Tz 0zZz 02 OF

T

o
=1

0FT  0°1

02T

0z1

001

0z 0g 0¥

01

01—

0,
o ¢
N |
N
F3C 4|
— 164, 2941
— 18,9426
PRI T
10,5l
E\-m.mo
126.0602
/ _ 1260331
T 125. 0066 Tl g
1259604 { K
16,7195
——124.0113
——124. 2406
——123.5430
—— 122, 1009
119. 4800
T T T T T T T T T T T T
] o [ — r~a o w oW e e o o
o < L] o L] o [l o [ o [=] o
(=] L=} o (=] o (=1 o o o =] o

S36



(wdd) 13

£1

z1

11

01T

o

0,
S
o}
0.95-T = — 1t 4807
N |
Na
4m
90701
9. 089
3. 4087
1,995 2. 8055
.98~ A, 1984
1. 60 a.7952
T ‘Va.«)zn
8. 5919
7.9687
1,98~ jmsov
1L.01,= 7,600
206 Liesn
2,08 7. 5780
1.09 = _ 76678
20145 7. 5560
7. 5456
295 L — 15030
anm
3
b — — 0 000
T T T T T T T T T T T T T
I~} o — b ta ) w © = W= o
2 S =3 S 2 8 2 2 3 3
o (=] o o o o (= L= L=

S37



(wdd) 13

0L1 081 061

091

001 011 0z1 0gT 0F1

06

09

0z 0g 0F

01

02

4m

— 163 3407

— 1487664

141 8985
1401961
182035
137 D674
1359851
/1:0:521
1B.1723
fICEJ'l“
131 269
£|il]9|82
129 26816
125 237
127 2481
127 1678
126 1507
124 2840
123 987

— 1141353

173766
170817
767401

—202739

00T—

00T+

002

002

0074

008
009+
00

008+

S38

006

0001+



(wdd) 13

£l

z1

11

01

o

0961

98—=

—~

-

— 10,9350

0. 0745
9.07 10
€. 06 54
0193
. Q46

a4, 8851
d.88 15
48747
44711
Yﬂ.ﬁﬂ?ﬂ
. h6d
1. 9690
_é?} K
1.9
&7. .
1,846
1.

-1 hT06
- 7. 5620
- 1. 0626
-7, 5416

L7661

—4.4750

—0. S0

008 —

O_

000T+

0051+

0002

0082

0002

008€+
0007
0057

S39

0002+

0009

0023

0002+

0081+

0008+



(wdd) 13

1 08T 061

!

0

011 02T 0ET [ij28

001

08

o
o

64

0g

0z

01

Iz

4n

165 2087

148 7635

1419123
1401432
136 2017

127 1656
124 26880
123 3961

—1141813

770674
énnua
167307

—21.4692

00T

00T+

002

002+

00

S40

003

006



(wdd) 13

€1

4

11

[1]8

o

S41

T 098 — — 10,9401
0,
S
(0]
9. 0664
N | 9. 0620
N 9. (62
4 9,014
o 90256
8. 8744
9. 09/~ 88700
0,994~ a.8631
1. 00 a.84596
b ‘&a.ﬁsll
A, 5600
) 7.9642
A.0%-—x {mae'ﬂ
4
By Fui
;?:% 75771
201
=
1.06-2 (L — 2. M53
r
- — 0. 0005
& A s o S & & A o @
S S S S S S S S S
o o L] =] =] o o (=] o



(wdd) 13
06

081

A

0

091

o1t 0z1 02T 0F1

00T

o
o

07

ag

0z

01

- — 165 5378
: (S)z
o}
N | 14748
H
N
| — —143.1531
- 4o —141 0B
e ——— —— 102018
—- — 1384042
1 2 120628
1331424
AR Y
= ~——131.4018
e 1295108
?132}&5
120 056
— - 127 4041
121 1536
124 90
1238714
CES—— — 1140815
3
113112
= énnma
761409
E
3
1 1 T T T T T T T T T T T T 1
| Ll o =t b L] nra w w e e o o (=] o
o o [=] o [ o L) o 8 o 8 o (=] o
o (=] o =] o (=] L=} L=} L=} =] o

S42



(mdd) 13

et

201

S43

1096 — — 10416
03
S
0 9, 0744
9,07 13
9. 08 30
N | 9. M98
H N 9,018
a.09 20
10~ F 4p #4748
1.00 4.4714
0,99~ 4. 8644
A, 8604
00— 4. 5761
8. 5651
208~ 7.496381
400 7.9500
S
1w
1. 04— i~7.ma
2,99 7. 5786
2 00~ - 1 L7, 5680
L7, 2086
S
— 3, 0001
T T T T T T T T T T T T T T T v T T T T
II c':u o - »-; ra ra w ‘L_;: g 5 o cnl (=23 rm.
= 8 =3 S 2 2 =] 2 S S 3 S 2
L= o (=] =] L= (=] o =] (=] L=} o L= L=



(wdd) 13
001

081

0L1

091

0st

071

0eT

0zt

011l

06

08

07

0g

S44

<. 186540
164 044
— s mia
oF}
S
O
R B9
N
H |
N
—e F 4p — 141 5361
SR — 1
e ——1BHm
134382
1331937
Y — 1221
P—r 130 4353
E 130 4049
1295049
129618
129 2668
L 125 9913
—_ 127 7%
124 2417
123 4631
116.1791
—
<Ciisami
S T 1Tes
172736
— 770548
767316
1 1 T T T 1 T T v T T 1 T T T T T
1 (=] [ w e g g 6‘ o «© e : ; c’: “D—;
A
] 8 8 =] 8 s 8 8 =] 8 S S S 8 5
o L] L] o o L)



(wdd) 13

€11 0731

0°TI

g0t

€8 0701

06

1 ea= }_ — 10,9216
05
B S
0}
A N 9. 0760
H | 9.0724
cl N 9. 0542
4q 9, 0506
. 9.0118
. 9908
4,875
0.9~ ﬂ.ﬂ'llg
T e 3. 8647
1.00 4.9611
] oo (2::::
4. 0054
4 von 7,989
2.01 7. 9667
1 1
D 75014
7 4.98 #7.5&01
1 - 6
7. 5005
L7, 44 10
| L7, 46,76
L1, 4616
L7, 4600
Ly 2ton
1 >
4 = 0, O
1 1 T T T T T v T T T ¥ 1 T T X T o T
’_I‘ (=] [ na (=] "= o (=2 -] (23] «© e : ;:’- :;
=3 8 S ] S S S S S S 8 = =3 <1

S45



(wdd) 13

081

01

091

08T

[tias

0ET

0zt

(118

001

08

03

o

o7

0g

0z

= — 164, 5284
gz — 1488518
(0]
141819
- N | ;II BRI
e l-i —_—
— N =
Cl 4q _L
= a~
X
————
= E
. 2686
l_- 17,0505
<m. EH
& T T x T T U
Z z z 5 5
(=] o o =]

S46



(wdd) 13

€T 011 8’11 0721 &%

001

g'8

08

1

T eae

1. 06
0.‘.!4}
101~

100

2,06
2.02

[ Y
2.‘.!(';}

201

1 aoax

Tr

MeO ar

—10.9017

9. 0676
9. (647
9. 0455
.21
0. 0380
9.0167

A, 8754
4, 84726
8484650
#8626

4. 6814
#6600

8. 0460

#0250

T.9651
.('L‘M 0
78910
7. 5805
1.5692
7. 5687
15028
165271
TA16]
14968
14114
14601
1. 4681
1,060
70284

— 1. 80965

). XN

008

0-.

008

0001

0051

0002
008z
000E-
008g

S47

0007

00S7+

0005

00se+
nnna-



(wdd) 13
06

081

01

091

071

0gT

0z1

00T

07

0g

0z

01

03
S
o}
ﬁ | — 148, 6819
N
MeO ar
R
1006
- RN
128,
127,
126,
124
123, 5
< b
TERG]
7. 3461
{1?.02;«4
1%, 1106
— 5. 614
T T T T T T T T T T T T T T
I o - - [ ra (28] w [ " o o o o
o o f) o [ o f=] o [ o (=] o 8 o
(=] o o L] L] L=} L=} o o =] L] (=]

S48



(wdd) 13

£l

z1

11

01T

o

0,
o S
095 %._ — 10 9665
N |
N
f
Bu 4s 90175
9,073
9. 0648
9. 0857
9,021
a9, 0428
4. 8754
PR 84718
1.1~ 8. 4650
0,96 A 8614
e A, 5041
4. 6730
1.99 8.0022
1,9 ﬁﬂ w010
3, 0~g
3104
110 %
— 7.0
7.6
75160
74979
7. 4181
7, 4614
7. 2642
9. G ¢ — 1, 4785
— — 0, (005
1 T T T T T T T ] T b T T 1 X T
|| L] o g S‘I ~ I\7' w OJI W &‘kl o U: o O:
2 g S 2 8 2 8 2 g & ] 2 ] 2
o (=] (=} o o o o o o o (=} o

S49



(wdd) 13

081

0LT

031

071

0zt

01t

001

06

o

07

0g

01

— 1645 6834

— 156, 1631

0,

0 S — 8. 1157

|N1 | L9415

N - 267

‘Bu 4s a8, 1358

1989

1229

a2.arae

A359

29. 2572

G148

21. 2855

1615

g2

24. 300K

aharer

— 141142

LREELE]

1{;1?.0Iﬂ?

6. 1014

— 5. G 6

—11, 1282
1 1 T T T 1 T T T T T T T T
I (=] o [ [ ra ~ w [25] = [ o o (=23
o o (=] o 8 o 8 (=1} Lo o [ o [=J
o =] (=] (=] o Qo (=] (=] Q L=

S50



¢ 1r 077t

0°T1

X S— — 109275

g o1

€6 0701

06

90812
9,077
Oz <. 0594
o S 9. 0559
9.0167
8.9957
100 N
H
i N
' Br 4t
1. 00T =
4124
q ;
:: (J)i:\g _ 6080
300 6761

(wdd) 13

09

o
o

ST 072

0°T

(51}

00

L5948
A8
JhTag
RERL]
AL
RIE]
LAael
LAGAT

4
]
1
1
1
1
1
1
1
16062
?
1
1
1
1
1
1
1
12671

— ), OO

O_

0001+
0002+
000
0007+
0005
0003
0002+
0008+
0006+

S51



(wdd) 13

081

01

031

071

0€1

0z1

(1181

00T

06

08

09

0%

0g

0z

—— — 164, 6865
O,
S
o}
N
SR H N | — 48,4751
Br 4t
e — 1418615
S e
— 1784
3 5061
2462
11040
-& 12,2428
e 1241, 4754
129. 7164
1290174
— o 128.9812
127, 4805
127, 2 200
124. 2921
120, B
— 1143232
7.4 54
— L6
76, 7499
1 1 T T T T T T T T 1) 1 T T T T T T T T T T T
| | < — ra w - ol =2 -1 oo © — — — — — — — - — — ~a
na [~ 8 p=J f=J [=] 8 b3 b=l b=l =4 (=] [y o W e o {=2] = o g =3
o o (=] o o Q Qo (=] (=) o o o o o o o o o o
=] o o o o o o o o o o o o

S52



(wdd) 13

€01 0°'l1 ¢'I1 0°2l

0701

g9

09

0e

¢F

a'f

1

o914

— 10, 9850

€. 06526

9. 0600
9. M0n)
0, q. s
L6 g 4,98 70
H,,} 0 4,965
.99 84931
N A, 4857
= 8, 5605
1001 Yo PN | <5195
=
4u
7.9701
2.01-T <5
0,98 ==l
|.ou% =1
2,96 o5
0,96~ i
0983 | — _é i
6. 5092
—
»
-
L 0 000
T v & v T T T J T T T . T . T - T T 1 1
| o - e ~a ©~a w w e e o ol o o
3 8 S 3 S b S 3 b} 3 S 3 S 3
=] (=} =] o o o L] L] o =] o o o

S53



081 061

0L

091

(wdd) 13
00T or1 0zt 0T 05T

06

03

0z 0g oF

0t

0,
S
0
— — A6 A 40H
H
\_0 N
4u — 18, 4640
! = 1476299
- 145, G686
£ = 1AL A
T 9. 1301

2678
2606
1641
321510
9. 2927
0451
17, 1801
- % 124. 2701

1284118

- — 16, 22100
- — 114, 210
el A R H]

N
o]

é 17,0644
= 170467

. 1241
F
r
T T T T T T T T T T T T T
=] o — — [ ] w ] = " o o =] 3
=] < o [=3 [=1] =1 o =] o < o (=3 o1
=] =1 (=] =] =] =] =1 (=]

S54



(wdd) 13

g1l R4

01

ST

¢'0 01

00

0.9

1. 00
I.ﬂ()\{
1.02

1. 00—

2.01
10

0.92
I.(?ﬁ}
291~

1.O0-x

O,
0 S
= N |
A\ H
S gy Ns

0. 2085

017
06

2addab

<3

ST

-

1.6
N
1.
1.5
1

1. 56
7.1
7. 54
1

T

1.

1.

1

1.

1. 18685

—(, S0

0001+

0002

0002

0007
0Q

0009+

0002

S55

0008

0006+



(wdd) 13

081

T

091

071

0et

0zt

()81

00T

06

08

09

07

0g

0, — 160 1479
S

N s I — 48, 7708

a2l

19 7985

N 4. 1008

L1492

14227

1280

32,2461

3190

9. 2487

]

— s L4618

0uT1

2. 1631

REED]

124, A%

— 1141264

17,8076

5€57r 168

76,6718
T T T T T J 1 T T T T T T T
I =] o [ et ra ra w w e W o o (=2
8 < 8 8 &8 8 8 & 8 38 g8 & 8

S56



(wdd) 13

e'1T 0721

e'0rT 0°11

0°0T1

e0- 070

0.96-3 S — 10, 16
9,042
9. 0396
9,02 12
0, 9,018
0 S A.49182
8,497
8. 4400
190 8. 8361
1.01 - N ’
il H | a.8297
: 4 N - 4. 8261
w A, 5130
1. 00— <
PR .{: g
1,09 s
PR :
L ;
Lo é :
= =1
2 onJE Ny,
2044 L8
126 8
2.01 R E
:«.m\I :
1
b —
T & T T ’ T b T d 1 b T d T b T d 1 T ’
._I‘ — ~na w W o [~ -] (e © et
S S S S S S S S S S S
8 =] =] =] =] =] (=] =] (=] =] 8

S57



(wdd) 13

00T

0zt 0eT 0%1 0eT 031 01 081 061

()44

08

03

g

0z

— — 175, 2970
0,
S
(0]
. — 148, 5861
b |
- N =~ — 1419 588
il 4w — 10, 1641
— 1 246
= L2960
LOHOM
S I
——— 4338
— = 824
20
= 461
1039
L4218
L2674
— — 114, 0206
— {
76, 1186
N — 16,8267
—_— 9.5
———————————— L 5. 598
1 1 1 T 1 T T T T T ) AT ISR (ol ) JPRLLn0 | T T T T T T T T T T | OE |
e S 28 2 2 23 & 8 5 L K Lok oo ook o@ S8 =N om o
(=] L= =] o (=] o L= o (=] o (=] (=] (=] o o L= =] <

S58



(wdd) 13

@01 011 S8°'I1T 0721 9721

00T

00

0981 —— — 106714
0,
S
0o i
jq. 1664
9. 1454
: : g"’} N | 90136
4 LI 9,056
1.01
|.o<,§ 4x 3. 7582
1022 \ﬂ 7505
' 2.637h
A4.6165
1,04 <1
201
408 '\_
T = .
1515
7. 4tmo
7.4799
14626
7,253
»
- — 00, KM
T & x T T T T T T T T T T T T T T T T
| on =t ot na ~na w w W :; o 8’: [~ g‘l -] E,: (2]
3 8 S 2 S 2 S 2 S 2 S 2 S 3 S 3 S
(= (=] =] (=) o =] (=] (=] (=] (=] (=] (=] (=] (=] (=] (=]

S59



(wdd) 13

SFT 021

0%1

001

©
o

o1 7

08

o
o

03

o
o

3
.
-
L
4;5_-— — 167 @070
H
E-3
3
5 QZ
£ S
(0]
s
3
3 ﬁ | 1Ha1142
P—— —_— o
L N
T 4x
x
—
T-141 9054
— — 10243
_~1mz;@m
108517
130 5007
1303421
130.1789
TR
=—131 78
—— 1301932
129 2866
A1z
120 5151
121 B
121 1849
126 BT84
1253740
1252315
E 126773
32 124 ZBE
123 4001
1
= e
z
¥
3
.
5
4
3
3
2
¥
3
4
d
4
-
3
773618
= Zainies
“\-787315
1 1 T T T 1 J T v T 1 T T
[} (=] o bt - [ ra w w = = o
o o (= o (=) o [ (=1} (=] o 8
o o (=] o Q (=] (=] =] o

S60



