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General Information

The instrument for electrolysis was dual display potentiostat (DJS-292B) (made in China). The
electrodes were purchased from Gaoss Union. Thin layer chromatography (TLC) employed glass
0.25 mm silica gel plates. Flash chromatography columns were packed with 200-300 mesh silica
gel in petroleum (boiling point is between 60-90 °C). Gradient flash chromatography was
conducted eluting with a continuous gradient from petroleum to the indicated solvent, and they are
listed as volume/volume ratios. EPR spectra were recorded on a Bruker X-band A-200
spectrometer. NMR spectra were recorded on a Bruker spectrometer at 400 MHz (*H NMR),
100 MHz (**C NMR), 376 MHz (**F NMR). Tetramethylsilane was used as an internal standard.
All *H, °C and "F NMR data spectra were reported in delta (8) units, parts per million (ppm)
downfield from the internal standard. Coupling constants are reported in Hertz (Hz). High
resolution mass spectra (HRMS) were measured with a Waters Micromass GCT instrument,

accurate masses are reported for the molecular ion + sodium ([M+Na]").
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Experimental procedure

General procedure for the preparation of the sulfonamide derivatives:*

i = R\s”o Q
—Q— + _— EIN
R ﬁ Cl N/ d H
NH, Q = quinolin-8-yl

Unless stated the standard synthesis is as follows: To a solution of 8-aminoquinoline (3.5 mmol)
in pyridine (7.0 mL) was added sulfonyl chloride (3.5 mmol) and the reaction was heated to 130
°C for 30 minutes. After this time the mixture was left to cool to 70 °C and poured over 50 mL of
cold water. The resulting suspension was then filtered and washed with cold water (ca.100 mL)
until the filtrate became clear. The solid was then dried under vacuum and recrystallized from

toluene to afford a pale white/yellow crystalline solid.

General procedure for electrochemical oxidative annulation of sulfonamides with
alkynes:

In an oven-dried undivided three-necked bottle equipped with a stir bar, sulfonamides (0.25 mmol),
Co(OAC),4H,0 (20 mol%) and NaOAc (0.5 mmol) were combined and added. The bottle was
equipped with carbon cloth (15 mm %20 mm =< 0.33 mm) as the anode and stainless steel plate (15
mm > 20 mm > 1 mm) as the cathode. Under air conditions (open to air by four thick syringe
needles), alkynes (0.5 mmol), HOAc (1.0 mL), and EtOH (10 mL) were injected respectively into
the tubes via syringes. The reaction mixture was strong stirred and electrolyzed at a constant
current of 4 mA at 75 °C for 8 h. When the reaction was finished, the pure product was obtained
by flash column chromatography on silica gel.

Experimental setup:

W

Figure S1. The experimental setup for electrolysis.
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Procedure for gram-scale reaction:

In an oven-dried undivided three-necked bottle equipped with a stir bar,
4-methyl-N-(quinolin-8-yl)benzenesulfonamide (1.942 g, 5.0 mmol), phenylacetylene (1.12 mL,
10 mmol), Co(OACc), 4H,0 (254 mg, 1.0 mmol), NaOAc (820 mg, 10 mmol), were combined and
added. The bottle was equipped with two carbon cloths (20 mm > 30 mm > 0.33 mm) as the
anodes and two stainless steel plates (20 mm > 30 mm > 1 mm) as the cathodes. Under air
conditions (air bubbling), EtOH (115 mL) and HOAc (11.5 mL) were injected respectively into
the tubes via syringes. The reaction mixture was strong stirred and electrolyzed under an air
atmosphere (air bubbling) at a constant current of 8 mA at 75 °C for 40 h. When the reaction was

finished, the pure product was obtained by flash column chromatography on silica gel.

Figure S2. The experimental setup for gram-scale reaction.

Procedure for cyclic voltammetry (CV):

Cyclic voltammetry was performed in a three-electrode cell connected to a schlenk line under
nitrogen at room temperature. The working electrode was a steady glassy carbon disk electrode
while the counter electrode was a platinum wire. The reference was an Ag/AgCl electrode
submerged in saturated aqueous KCI solution. 11 mL of ethanol containing 0.2 mmol of "Bu,;NBF,
were poured into the electrochemical cell in all experiments. The scan rate is 0.05 V/s, ranging

fromOVto22V.
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Figure S3. Cyclic voltammograms: 1, 0.1 mmol, Co(OAc)4H,0, 0.1 mmol, NaOAc, 0.2 mmol.

Procedure for electron paramagnetic resonance (EPR) experiments:

In an oven-dried undivided three-necked bottle equipped with a stir bar, 1 (0.25 mmol),
Co(OAC),4H,0 (20 mol%) and NaOAc (0.5 mmol) were combined and added. The bottle was
equipped with carbon cloth (15 mm %20 mm =<0.33 mm) as the anode and stainless steel plate (15
mm %20 mm > 1 mm) as the cathode. Under air conditions (open to air by four thick syringe
needles), 2 (0.5 mmol), HOAc (0.5 mL), and EtOH (10.5 mL) were injected respectively into the
tubes via syringes. The reaction mixture was strong stirred and electrolyzed at a constant current
of 4 mA at 75 °C for 15min. When the reaction was finished, the solution sample was taken out
into a small tube and analyzed by EPR. After fitting, we proposed that this radical signal belongs
to the alkoxy radical (g = 2.0068, Ay = 13.58 G, Ay = 7.48 G).

In an oven-dried undivided three-necked bottle equipped with a stir bar, 1 (0.25 mmol),
Co(OAC),4H,0 (20 mol%) and NaOAc (0.5 mmol) were combined and added. The bottle was
equipped with carbon cloth (15 mm %20 mm =< 0.33 mm) as the anode and stainless steel plate (15
mm > 20 mm > 1 mm) as the cathode. Under air conditions (open to air by four thick syringe
needles), 2 (0.5 mmol), HOAc (0.5 mL), and MeCN (10.5 mL) were injected respectively into the
tubes via syringes. The reaction mixture was strong stirred and electrolyzed at a constant current
of 4 mA at 75 °C for 15min. When the reaction was finished, the solution sample was taken out
into a small tube and analyzed by EPR. After fitting, we proposed that this radical signal belongs

to the superoxide radical anion (g = 2.0068, Ay = 12.9 G, A, = 10.7 G).
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Detailed descriptions for products

s

N

QP

CL

6-Methyl-3-phenyl-2-(quinolin-8-yl)-2H-benzo[e][1,2]thiazine 1,1-dioxide (3)."

White solid was obtained in 80% isolated yield (80 mg). *H NMR (400 MHz, DMSO-ds) & 9.06 (d,
J=2.68 Hz, 1H), 8.34 (d, J = 8.16 Hz, 1H), 7.86 (d, J = 8.18 Hz, 1H), 7.82 — 7.73 (m, 2H), 7.67 (s,
1H), 7.64 — 7.53 (m, 2H), 7.46 — 7.34 (m, 2H), 7.31 (s, 1H), 7.26 — 7.12 (m, 4H), 2.48 (s, 3H). ©°C
NMR (100 MHz, DMSO-dg) & 151.17, 145.01, 143.40, 142.80, 136.18, 135.15, 134.74, 132.83,
129.42, 129.37, 129.09, 128.95, 128.72, 128.40, 128.32, 127.23, 125.99, 122.06, 121.98, 112.87,

112.85, 21.25.

s
N
QP

O
6-Methyl-2-(quinolin-8-yl)-3-(p-tolyl)-2H-benzo[e][1,2]thiazine 1,1-dioxide (4)."
White solid was obtained in 73% isolated yield (75.3 mg). *H NMR (400 MHz, CDCl5) § 9.07 (dd,
J=4.06, 1.40 Hz, 1H), 8.02 (dd, J = 8.28, 1.30 Hz, 1H), 7.69 — 7.57 (m, 4H), 7.41 — 7.35 (m, 2H),
7.27 —7.20 (m, 2H), 7.20 — 7.16 (m, 1H), 6.91 (d, J = 8.03 Hz, 2H), 6.88 (s, 1H), 2.47 (s, 3H),
2.15 (s, 3H). *C NMR (100 MHz, CDCl3) & 150.98, 145.72, 144.35, 142.53, 139.16, 135.60,
135.42, 133.26, 132.78, 129.21, 128.92, 128.71, 128.56, 128.53, 127.64, 127.59, 125.56, 122.56,

121.59, 111.85, 111.83, 21.64, 21.12.

1 A
N
W
N

gy

3-(4-Fluorophenyl)-6-methyl-2-(quinolin-8-yl)-2H-benzo[e][1,2]thiazine 1,1-dioxide(5).?

F

White solid was obtained in 73% isolated yield (75.6 mg). *H NMR (400 MHz, DMSO-dg) & 9.06

(d, J = 2.64 Hz, 1H), 8.36 (d, J = 6.58 Hz, 1H), 7.89 (d, J = 7.88 Hz, 1H), 7.86 — 7.77 (m, 2H),
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7.66 (s, 1H), 7.64 — 7.56 (m, 2H), 7.47 — 7.35 (m, 2H), 7.31 (s, 1H), 7.21 (d, J = 6.96 Hz, 1H),
7.05 (t, J = 8.76 Hz, 2H), 2.49 (s, 3H). *C NMR (100 MHz, DMSO-dg) & 163.00 (d, YJc.r = 247.4
Hz), 151.71, 145.39, 143.31, 142.76, 136.69, 135.00, 133.20, 132.08 (d, “Jc.r = 3.0 Hz), 129.94,
129.86 (d, *Je.r = 8.6 Hz), 129.65, 129.31, 129.19, 128.84, 128.78, 126.48, 122.57, 122.46, 115.91

(d, 2c.r = 21.9 Hz).113.32, 21.68. '°F NMR (376 MHz, DMSO-dg) & -111.51.

i A
N
N4
N

e

3-(3-Fluorophenyl)-6-methyl-2-(quinolin-8-yl)-2H-benzo[e][1,2]thiazine 1,1-dioxide(6).

White solid was obtained in 77% isolated yield (79.6 mg). "H NMR (400 MHz, DMSO-dg) & 9.10
(dd, J = 4.20, 1.72 Hz, 1H), 8.37 (dd, J = 8.34, 1.74 Hz, 1H), 7.89 (d, J = 8.12 Hz, 1H), 7.70 —
7.57 (m, 5H), 7.49 — 7.42 (m, 2H), 7.38 (t, J = 7.84 Hz, 1H), 7.29 — 7.20 (m, 1H), 7.16 (d, J = 7.36
Hz, 1H), 7.08 — 6.99 (m, 1H), 2.48 (s, 3H). *C NMR (100 MHz, DMSO-dg) § 161.95 (d, “Jc.r =
243.9 Hz), 151.31, 145.01, 142.98, 141.92 (d, “Jc.r = 2.6 Hz) , 137.61, 137.53, 136.31, 134.59,
132.51, 130.51 (d, *Jc.r = 8.4 Hz), 129.88, 129.32, 129.13, 128.80, 128.60, 128.15, 126.10, 123.19
(d, J = 2.6 Hz), 122.16 (d, *Jc.r = 7.0 Hz), 116.22 (d, *Jc.r = 20.9 Hz), 114.10, 113.86 (d, 2Jc.r =
23.1 Hz), 21.24. F NMR (376 MHz, DMSO-dg) & -112.90. HRMS (ESI): calculated for

Ca4H17FN,NaO,S [M+Na]*: 439.0887; Found: 439.0894.

s
N
P
S‘N

Br
3-(4-Bromophenyl)-6-methyl-2-(quinolin-8-yl)-2H-benzo[e][1,2]thiazine 1,1-dioxide(7).}
White solid was obtained in 81% isolated yield (97.1 mg). *H NMR (400 MHz, DMSO-dg) & 9.09
(d, J = 4.10 Hz, 1H), 8.41 (d, J = 7.92 Hz, 1H), 7.93 (d, J = 8.22 Hz, 1H), 7.82 — 7.69 (m, 3H),
7.65 (d, J = 8.44 Hz, 2H), 7.53 — 7.35 (m, 5H), 7.24 (d, J = 6.96 Hz, 1H), 2.53 (s, 3H). *C NMR
(100 MHz, DMSO-dg) 8 151.32, 144.95, 142.97, 142.31, 136.30, 134.51, 134.46, 132.69, 131.43,

129.73, 129.32, 129.23, 129.05, 128.80, 128.49, 126.09, 122.87, 122.20, 122.08, 113.40, 21.28.
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6-Methyl-2-(quinolin-8-yl)-3-(4-(trifluoromethyl)phenyl)-2H-benzo[e][1,2]thiazine
1,1-dioxide(8)."

White solid was obtained in 80% isolated yield (93.6 mg). '"H NMR (400 MHz, DMSO-dg) & 9.06
(d, J = 2.42 Hz, 1H), 8.36 (d, J = 6.58 Hz, 1H), 7.89 (d, J = 7.88 Hz, 1H), 7.86 — 7.77 (m, 2H),
7.66 (s, 1H), 7.64 — 7.56 (m, 2H), 7.47 — 7.36 (m, 2H), 7.31 (s, 1H), 7.21 (d, J = 6.96 Hz, 1H),
7.05 (t, J = 8.76 Hz, 2H), 2.49 (s, 3H). ©°C NMR (100 MHz, CD,Cl,) 5 151.74, 146.08, 143.82,
143.38, 139.71, 136.52, 135.50, 133.20, 131.13 (q, “Je.r = 32.4 Hz), 130.23, 129.68, 129.13,
128.83, 128.50, 126.21, 125.80 (q, *Jc.r = 3.8 Hz), 124.49 (q, “Jc.r = 272.3 Hz), 122.98, 122.50,

114.70, 114.67, 21.98. **F NMR (376 MHz, DMSO-ds) & -61.25.

i A
NG
SN
O/

3-(4-Eethoxyphenyl)-6-methyl-2-(quinolin-8-yl)-2H-benzo[e][1,2]thiazine 1,1-dioxide (9)."

White solid was obtained in 73% isolated yield (77.9 mg). "H NMR (400 MHz, DMSO-dg) & 9.09
(d, J = 2.92 Hz, 1H), 8.37 (d, J = 8.14 Hz, 1H), 7.88 (d, J = 8.08 Hz, 1H), 7.74 (d, J = 8.54 Hz,
2H), 7.65 (s, 1H), 7.64 — 7.57 (m, 2H), 7.39 (t, J = 7.36 Hz, 2H), 7.23 (s, 1H), 7.17 (d, J = 7.28 Hz,
1H), 6.76 (d, J = 8.56 Hz, 2H), 3.64 (s, 3H), 2.49 (s, 3H). *C NMR (100 MHz, DMSO-dg) &
160.13, 151.16, 145.08, 143.37, 142.73, 136.21, 136.15, 134.96, 133.11, 129.01, 128.75, 128.72,

128.07, 127.55, 126.01, 122.05, 122.00, 113.90, 113.78, 111.48, 111.38, 55.18, 21.29.
%
N
QP
C
3-(Cyclohex-1-en-1-yl)-6-methyl-2-(quinolin-8-yl)-2H-benzo[e][1,2]thiazine 1,1-dioxide(10)."

Yellow solid was obtained in 69% isolated yield (69.5 mg). "H NMR (400 MHz, DMSO-dg) & 9.10

(d, J = 3.52 Hz, 1H), 8.44 (d, J = 8.42 Hz, 1H), 7.97 (d, J = 8.18 Hz, 1H), 7.69 — 7.59 (m, 2H),
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7.55 (d, J = 7.92 Hz, 1H), 7.47 (t, J = 7.60 Hz, 1H), 7.39 (d, J = 8.12 Hz, 1H), 7.09 — 6.97 (m, 2H),
6.59 (s, 1H), 2.48 (s, 3H), 2.37 (d, J = 17.76 Hz, 1H), 2.15 (d, J = 17.08 Hz, 1H), 1.95 (d, J =
16.46 Hz, 1H), 1.72 — 1.47 (m, 2H), 1.46 — 1.28 (m, 3H). *C NMR (100 MHz, DMSO-dg) &
150.97, 145.23, 145.04, 142.72, 136.17, 135.74, 132.85, 132.12, 131.23, 129.22, 128.88, 128.81,

128.44,126.56, 126.03, 122.30, 121.94, 111.54, 25.43, 25.04, 21.88, 21.28, 21.18.

3-Butyl-6-methyl-2-(quinolin-8-yl)-2H-benzo[e][1,2]thiazine 1,1-dioxide(11).

Yellow solid was obtained in 85% isolated yield (94.1 mg). *H NMR (400 MHz, CDCls) & 8.81
(dd, J = 4.18, 1.76 Hz, 1H), 8.14 (dd, J = 8.30, 1.72 Hz, 1H), 7.85 (dd, J = 8.26, 1.46 Hz, 1H),
7.70 (dd, J = 7.38, 1.42 Hz, 1H), 7.66 (d, J = 8.98 Hz, 1H), 7.61 — 7.49 (m, 1H), 7.36 (dd, J = 8.28,
4.18 Hz, 1H), 7.25 — 7.18 (m, 2H), 6.38 (s, 1H), 2.45 (s, 3H), 2.20 — 2.09 (m, 1H), 2.09 — 1.99 (m,
1H), 1.58 — 1.48 (m, 2H), 1.27 — 1.15 (m, 2H), 0.75 (t, J = 7.32 Hz, 3H). *C NMR (100 MHz,
CDCl3) 6 151.12, 145.68, 144.96, 142.15, 135.79, 133.35, 133.28, 130.75, 129.27, 129.08, 128.77,
127.72, 126.83, 125.73, 121.69, 121.66, 108.53, 33.81, 29.54, 21.77, 21.59, 13.62. HRMS (ESI):

calculated for C,,H»,N,NaO,S [M+Na]*: 401.1294; Found: 401.1304.

6-Methyl-3-pentyl-2-(quinolin-8-yl)-2H-benzo[e][1,2]thiazine 1,1-dioxide(12).

Yellow solid was obtained in 79% isolated yield (77.1 mg). *H NMR (400 MHz, DMSO-dg) & 8.78
(d, J = 3.98 Hz, 1H), 8.43 (d, J = 8.32 Hz, 1H), 8.09 (d, J = 7.90 Hz, 1H), 7.72 (d, J = 7.96 Hz,
1H), 7.67 (t, J = 7.78 Hz, 1H), 7.58 (d, J = 8.06 Hz, 1H), 7.54 (dd, J = 8.26, 4.14 Hz, 1H), 7.42 (s,
1H), 7.30 (d, J = 8.02 Hz, 1H), 6.52 (s, 1H), 2.42 (d, J = 2.16 Hz, 3H), 2.11 — 1.99 (m, 1H), 1.98 —
1.87 (m, 1H), 1.39 (t, J = 7.18 Hz, 2H), 1.11 — 1.00 (m, 4H), 0.69 (t, J = 6.12 Hz, 3H). *C NMR

(100 MHz, DMSO-dg) 8 151.36, 144.94, 144.50, 142.35, 136.42, 133.15, 132.42, 130.99, 129.76,
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128.89, 128.46, 127.98, 127.00, 126.16, 122.18, 121.13, 108.10, 33.56, 30.18, 26.64, 21.57, 21.19,

13.69. HRMS (ESI): calculated for C,3H24N,NaO,S [M+Na]": 415.1451; Found: 415.1462.

6-Methyl-3-phenethyl-2-(quinolin-8-yl)-2H-benzo[e][1,2]thiazine 1,1-dioxide(13).

Yellow solid was obtained in 89% isolated yield (95.1 mg). *H NMR (400 MHz, DMSO-dg) & 8.82
(d, J = 2.56 Hz, 1H), 8.45 (d, J = 7.94 Hz, 1H), 8.12 (d, J = 7.38 Hz, 1H), 7.78 (d, J = 7.22 Hz,
1H), 7.69 (t, J = 7.76 Hz, 1H), 7.61 (d, J = 8.02 Hz, 1H), 7.56 (dd, J = 8.34, 4.20 Hz, 1H), 7.40 (s,
1H), 7.32 (d, J = 7.88 Hz, 1H), 7.13 (t, J = 7.06 Hz, 2H), 7.08 (d, J = 6.98 Hz, 1H), 6.91 (d, J =
7.14 Hz, 2H), 6.50 (s, 1H), 2.81 — 2.72 (m, 2H), 2.42 (s, 3H), 2.36 — 2.25 (m, 1H), 2.25 — 2.12 (m,
1H). 3C NMR (100 MHz, DMSO-dg) & 151.51, 144.98, 143.53, 142.43, 140.54, 136.50, 132.97,
132.43, 131.18, 129.92, 128.93, 128.53, 128.22, 128.16, 127.10, 126.26, 125.95, 122.27, 121.18,
108.42, 36.04, 33.43, 21.18. HRMS (ESI): calculated for C,sH»;N;NaO,S [M+Na]™: 449.1294;

Found: 449.1305.

3-Cyclopropyl-6-methyl-2-(quinolin-8-yl)-2H-benzo[e][1,2]thiazine 1,1-dioxide(14).?

White solid was obtained in 88% isolated yield (80.1 mg). *H NMR (400 MHz, DMSO-ds) 5 8.77
(dd, J = 4.28, 1.76 Hz, 1H), 8.45 (dd, J = 8.28, 1.76 Hz, 1H), 8.11 (d, J = 7.76 Hz, 1H), 7.81 (d, J
=7.00 Hz, 1H), 7.69 (t, J = 7.78 Hz, 1H), 7.60 (d, J = 8.02 Hz, 1H), 7.55 (dd, J = 8.28, 4.18 Hz,
1H), 7.40 (s, 1H), 7.31 (d, J = 7.88 Hz, 1H), 6.39 (s, 1H), 2.43 (s, 3H), 1.24 — 1.21 (m, 1H), 0.71 —
0.63 (m, 1H), 0.54 — 0.45 (m, 1H), 0.35 — 0.27 (m, 1H), 0.26 — 0.18 (m, 1H). *C NMR (100 MHz,
DMSO-dg) & 151.27, 146.06, 145.17, 142.25, 136.38, 133.30, 132.94, 131.68, 129.86, 128.88,

128.45, 127.79, 127.03, 126.21, 122.15, 121.06, 104.10, 21.21, 14.79, 7.22, 6.76.
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Methyl 6-methyl-2-(quinolin-8-yl)-2H-benzo[e][1,2]thiazine-3-carboxylate 1,1-dioxide(15).3

Yellow solid was obtained in 65% isolated yield (61.7 mg). *H NMR (400 MHz, DMSO-dg) & 8.73
(dd, J = 4.22, 1.76 Hz, 1H), 8.44 (dd, J = 8.32, 1.78 Hz, 1H), 8.06 (dd, J = 6.16, 3.54 Hz, 1H),
7.88 (s, 2H), 7.72 (d, J = 8.02 Hz, 1H), 7.67 — 7.62 (m, 2H), 7.60 (d, J = 8.16 Hz, 1H), 7.55 (dd, J
=8.32, 4.18 Hz, 1H), 3.56 (s, 3H), 2.54 (s, 3H). *C NMR (100 MHz, DMSO-dg) & 162.18, 150.78,
144.52, 143.03, 136.22, 134.32, 132.71, 131.71, 130.98, 130.91, 129.82, 129.53, 129.05, 128.60,

125.96, 121.97, 121.64, 120.53, 52.57, 21.16.

6-Methyl-2-(quinolin-8-yl)-3-(trimethylsilyl)-2H-benzo[e][1,2]thiazine 1,1-dioxide(16).2

White solid was obtained in 51% isolated yield (50.6 mg). "H NMR (400 MHz, DMSO-dg) & 9.09
(dd, J = 4.18, 1.72 Hz, 1H), 8.70 (dd, J = 8.38, 1.72 Hz, 1H), 8.36 (dd, J = 7.80, 1.92 Hz, 1H),
7.95 - 7.85 (m, 3H), 7.84 — 7.79 (m, 2H), 7.66 (d, J = 8.04 Hz, 1H), 7.17 (s, 1H), 2.72 (s, 3H),
0.00 (s, 9H). *C NMR (100 MHz, DMSO-dg) & 151.20, 147.74, 145.64, 142.19, 136.24, 134.78,
132.81, 131.39, 129.88, 129.43, 129.25, 128.88, 127.47, 125.93, 122.14, 121.04, 119.62, 21.23,

-1.32.

3-(1-Hydroxyethyl)-6-methyl-2-(quinolin-8-yl)-2H-benzo[e][1,2]thiazine 1,1-dioxide(17).

Yellow solid was obtained in 70% isolated yield (64 mg) (a/b = 1.3:1). '"H NMR (400 MHz,
DMSO-ds) 5 9.06 — 8.97 (m, 1H), 8.48 — 8.42 (m, 1H), 8.03 (d, J = 8.10 Hz, 1H), 7.62 — 7.58 (m,
2H), 7.55 (d, J = 7.34 Hz, 2H), 7.35 (d, J = 8.02 Hz, 1H), 7.24 (d, J = 7.22 Hz, 1H), 6.97 (s, 1H),

5.43 (d, J = 4.96 Hz, 1H), 3.90 — 3.80 (m, 1H), 2.44 (s, 3H), 1.30 — 1.27 (m, 3H). *C NMR (100
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MHz, DMSO-ds) 6 151.37, 149.44, 145.48, 142.51, 136.24, 133.98, 132.42, 132.03, 129.40,
128.88, 128.82, 127.84, 127.52, 126.25, 122.14, 121.57, 108.27, 65.19, 23.20, 21.13. HRMS (ESI):

calculated for C,oH1gN,NaOsS [M+Na]*: 389.0930; Found: 389.0941.

| A
N4
S\N

4
A

3-(Hex-5-yn-1-yl)-6-methyl-2-(quinolin-8-yl)-2H-benzo[e][1,2]thiazine 1,1-dioxide(18).

White solid was obtained in 70% isolated yield (70.3 mg). ‘H NMR (400 MHz, DMSO-dg) & 8.77
(dd, J = 4.20, 1.68 Hz, 1H), 8.43 (dd, J = 8.34, 1.68 Hz, 1H), 8.09 (d, J = 7.76 Hz, 1H), 7.74 (d, J
= 6.54 Hz, 1H), 7.67 (t, J = 7.76 Hz, 1H), 7.59 (d, J = 8.06 Hz, 1H), 7.54 (dd, J = 8.30, 4.20 Hz,
1H), 7.42 (s, 1H), 7.31 (d, J = 7.96 Hz, 1H), 6.55 (s, 1H), 2.69 (t, J = 2.64 Hz, 1H), 2.43 (s, 3H),
2.15 - 2.05 (m, 1H), 2.04 — 1.97 (m, 2H), 1.97 — 1.90 (m, 1H), 1.55 — 1.45 (m, 2H), 1.36 — 1.27 (m,
2H). *C NMR (100 MHz, DMSO-dg) & 151.38, 144.90, 144.14, 142.38, 136.42, 133.09, 132.31,
131.06, 129.79, 128.88, 128.48, 128.05, 127.02, 126.17, 122.19, 121.13, 108.31, 84.21, 71.24,
33.05, 26.87, 26.10, 21.19, 17.34. HRMS (ESI): calculated for C,H;,N,NaO,S [M+Na]":

425.1294; Found: 425.1299.

3-(Hydroxymethyl)-4,6-dimethyl-2-(quinolin-8-yl)-2H-benzo[e][1,2]thiazine 1,1-dioxide(19a).
White solid was obtained in 47% isolated yield (43 mg). *H NMR (400 MHz, DMSO-dg) 5 8.86
(dd, J = 4.22, 1.68 Hz, 1H), 8.47 (dd, J = 8.36, 1.68 Hz, 1H), 8.11 (d, J = 7.94 Hz, 1H), 7.77 (s,
1H), 7.66 (t, J = 7.78 Hz, 1H), 7.62 — 7.54 (m, 3H), 7.35 (d, J = 8.04 Hz, 1H), 5.15 (t, J = 5.26 Hz,
1H), 4.59 (d, J = 5.22 Hz, 2H), 2.49 (s, 3H), 1.89 (s, 3H). *C NMR (100 MHz, DMSO-dg) &
151.45, 145.14, 142.05, 139.41, 136.39, 134.17, 133.21, 130.60, 129.75, 129.20, 128.92, 127.68,
126.27, 125.46, 122.22, 121.04, 117.95, 57.45, 21.55, 17.46. HRMS (ESI): calculated for

C20H1gN>NaO3S [M+Na]": 389.0930; Found: 389.0923.
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4-(Hydroxymethyl)-3,6-dimethyl-2-(quinolin-8-yl)-2H-benzo[e][1,2]thiazine 1,1-dioxide(19b).
White solid was obtained in 21% isolated yield (23 mg). *H NMR (400 MHz, DMSO-ds) & 8.79 (d,
J=3.42 Hz, 1H), 8.44 (d, J = 7.82 Hz, 1H), 8.05 (d, J = 7.94 Hz, 1H), 7.68 (s, 1H), 7.65 — 7.53 (m,
3H), 7.51 (d, J = 7.28 Hz, 1H), 7.40 (d, J = 7.82 Hz, 1H), 4.97 (s, 1H), 4.21 (d, J = 11.48 Hz, 1H),
3.68 (d, J = 13.52 Hz, 1H), 2.50 (s, 3H), 2.36 (s, 3H). *C NMR (100 MHz, DMSO-dg) & 151.24,
145.29, 142.31, 139.28, 136.41, 134.75, 133.30, 130.88, 130.15, 129.41, 128.77, 128.66, 126.21,
125.72,122.08, 121.22, 116.39, 58.38, 21.46, 14.35. HRMS (ESI): calculated for CyH1sN,NaO3S

[M+Na]": 389.0930; Found: 389.0931.

6-(Tert-butyl)-3-phenyl-2-(quinolin-8-yl)-2H-benzo[e][1,2]thiazine 1,1-dioxide(20).2

White solid was obtained in 85% isolated yield (93.9 mg). *H NMR (400 MHz, CDCls) 6 9.10 (d,
J =3.26 Hz, 1H), 8.06 (d, J = 8.18 Hz, 1H), 7.80 — 7.70 (m, 3H), 7.63 (d, J = 7.74 Hz, 1H), 7.60 (s,
1H), 7.52 (d, J = 8.28 Hz, 1H), 7.42 (dd, J = 8.26, 4.04 Hz, 1H), 7.28 — 7.20 (m, 2H), 7.15 - 7.08
(m, 3H), 6.97 (s, 1H), 1.41 (s, 9H). *C NMR (100 MHz, CDCl5) & 155.71, 151.02, 145.68, 144.09,
135.75, 135.67, 135.39, 132.87, 129.29, 129.05, 128.97, 128.71, 128.61, 128.18, 127.75, 125.63,

124.27,122.41, 121.67, 112.98, 35.23, 31.19.

8-Methyl-3-phenyl-2-(quinolin-8-yl)-2H-benzo[e][1,2]thiazine 1,1-dioxide(21)."

White solid was obtained in 56% isolated yield (55.6 mg). *H NMR (400 MHz, CDCls) § 9.10 (dd,
J=4.19, 1.69 Hz, 1H), 8.03 (dd, J = 8.32, 1.66 Hz, 1H), 7.77 — 7.71 (m, 2H), 7.62 (dd, J = 6.44,
3.14 Hz, 1H), 7.50 — 7.43 (m, 1H), 7.43 — 7.37 (m, 2H), 7.27 — 7.20 (m, 3H), 7.14 — 7.07 (m, 3H),

6.89 (s, 1H), 2.61 (s, 3H). *C NMR (100 MHz, CDCl3) § 151.05, 145.90, 143.24, 135.69, 135.64,
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135.51, 135.34, 133.88, 131.45, 131.44, 131.25, 129.03, 128.91, 128.78, 128.77, 128.12, 127.51,

126.06, 125.55, 121.60, 113.03, 20.47.

6-Methoxy-3-phenyl-2-(quinolin-8-yl)-2H-benzo[e][1,2]thiazine 1,1-dioxide(22).*

White solid was obtained in 71% isolated yield (73.6 mg). *"H NMR (400 MHz, CDCls) 6 9.03 (dd,
J =4.18, 1.69 Hz, 1H), 7.97 (dd, J = 8.32, 1.64 Hz, 1H), 7.75 - 7.71 (m, 2H), 7.69 (d, J = 8.68 Hz,
1H), 7.56 (dd, J = 6.70, 2.89 Hz, 1H), 7.33 (dd, J = 8.29, 4.20 Hz, 1H), 7.25 - 7.16 (m, 2H), 7.11
—7.06 (m, 3H), 7.02 (d, J = 2.39 Hz, 1H), 6.95 (dd, J = 8.68, 2.44 Hz, 1H), 6.87 (s, 1H), 3.86 (s,
3H). *C NMR (100 MHz, CDCl3) & 162.27, 150.90, 145.56, 144.69, 135.58, 135.41, 135.12,
135.06, 129.09, 128.86, 128.62, 128.56, 128.08, 127.67, 125.46, 124.49, 124.42, 121.53, 114.58,

112.33, 111.07, 55.56

6,7-Dimethoxy-3-phenyl-2-(quinolin-8-yl)-2H-benzo[e][1,2]thiazine 1,1-dioxide(23).?

White solid was obtained in 83% isolated yield (92.2 mg). *H NMR (400 MHz, DMSO-ds) 5 9.13
(d, J = 2.46 Hz, 1H), 8.38 (d, J = 7.40 Hz, 1H), 7.89 (d, J = 8.16 Hz, 1H), 7.85 — 7.78 (m, 2H),
7.62 (dd, J = 8.32, 4.18 Hz, 1H), 7.51 (s, 1H), 7.42 (t, J = 7.80 Hz, 1H), 7.35 (s, 1H), 7.25 - 7.16
(m, 5H), 3.99 (s, 3H), 3.85 (s, 3H). *C NMR (100 MHz, DMSO-dg) 5 152.02, 151.10, 149.17,
145.09, 141.75, 136.11, 135.24, 134.82, 129.03, 128.96, 128.70, 128.35, 128.15, 126.92, 126.73,

125.95, 123.75, 121.98, 112.86, 110.34, 104.18, 55.97, 55.90.
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6-Fluoro-3-phenyl-2-(quinolin-8-y1)-2H-benzo[e][1,2]thiazine 1,1-dioxide(24).?
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White solid was obtained in 68% isolated yield (68.6 mg). ‘H NMR (400 MHz, DMSO-dg) & 9.01
(dd, J = 4.18, 1.70 Hz, 1H), 8.32 (dd, J = 8.34, 1.72 Hz, 1H), 7.87 (dd, J = 8.14, 1.48 Hz, 1H),
7.80 (dd, J = 8.72, 5.36 Hz, 1H), 7.78 — 7.72 (m, 3H), 7.56 (dd, J = 8.34, 4.18 Hz, 1H), 7.47 — 7.41
(m, 1H), 7.39 (d, J = 7.92 Hz, 1H), 7.36 — 7.31 (m, 2H), 7.23 — 7.15 (m, 3H). *C NMR (100 MHz,
CDCls) & 164.51 (d, "Jc.r = 252.2 Hz), 150.94, 145.62, 145.44, 135.94 (d, *Jc.c = 9.7 Hz), 135.66,
135.14, 134.81, 129.42, 129.16, 128.91, 128.90, 128.18, 127.96 (d, “Jc.r = 2.7 Hz), 127.88, 125.25
(d, *Jcr = 9.8 Hz), 125.20, 121.67, 115.36 (d, 2Jc.c = 23.5 Hz), 113.55 (d, “Jc.r = 23.0 Hz), 111.42

(d, e = 2.4 Hz). F NMR (376 MHz, CDCl,) & -106.40.

6-Chloro-3-phenyl-2-(quinolin-8-yl)-2H-benzo[e][1,2]thiazine 1,1-dioxide(25).*

White solid was obtained in 56% isolated yield (58.3 mg). *H NMR (400 MHz, DMSO-dg) & 9.01
(dd, J =4.16, 1.61 Hz, 1H), 8.33 (dd, J = 8.34, 1.52 Hz, 1H), 8.00 (d, J = 1.93 Hz, 1H), 7.87 (dd, J
= 8.07, 1.18 Hz, 1H), 7.80 — 7.72 (m, 3H), 7.64 (dd, J = 8.39, 2.01 Hz, 1H), 7.56 (dd, J = 8.30,
4.19 Hz, 1H), 7.43 — 7.37 (m, 1H), 7.37 — 7.31 (m, 2H), 7.23 — 7.16 (m, 3H). *C NMR (100 MHz,
DMSO-ds) & 151.26, 144.88, 144.69, 137.20, 136.26, 134.92, 134.83, 134.37, 129.88, 129.76,

129.40, 129.19, 128.71, 128.48, 127.62, 127.47, 126.04, 124.12, 122.17, 111.77.

FiC Ph
3-Phenyl-2-(quinolin-8-y1)-6-(trifluoromethyl)-2H-benzo[e][1,2]thiazine 1,1-dioxide(26).2

White solid was obtained in 63% isolated yield (71.5 mg). *H NMR (400 MHz, CDCls) & 8.93 (d,
J =3.96 Hz, 1H), 8.04 (d, J = 8.14 Hz, 1H), 7.94 — 7.87 (m, 2H), 7.74 — 7.68 (m, 3H), 7.66 (d, J =
8.02 Hz, 1H), 7.40 — 7.35 (m, 2H), 7.31 (t, J = 7.72 Hz, 1H), 7.19 — 7.11 (m, 3H), 6.96 (s, 1H). *C
NMR (100 MHz, CDCl3) 6 151.00, 145.98, 145.37, 135.77, 135.07, 134.69, 134.24, 134.05,

133.72, 129.66, 129.61, 129.12, 128.94, 128.28, 128.04, 125.61, 124.52 (q,3Jc_F = 3.8 Hz), 124.32
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(q, e = 3.4 Hz), 123.40 (q, ek = 273.2 Hz), 123.39, 121.81, 111.36. *F NMR (376 MHz,

CDClj3) 6 -62.88.

N-(1,1-Dioxido-3-phenyl-2-(quinolin-8-yl)-2H-benzo[e][1,2]thiazin-6-yl)acetamide(27).2

White solid was obtained in 75% isolated yield (82.6 mg). *H NMR (400 MHz, DMSO-dg) &
10.44 (s, 1H), 9.06 (d, J = 3.88 Hz, 1H), 8.34 (d, J = 8.78 Hz, 1H), 8.18 (s, 1H), 7.86 (d, J = 8.16
Hz, 1H), 7.80 (dd, J = 6.76, 2.90 Hz, 2H), 7.65 (s, 2H), 7.58 (dd, J = 8.32, 4.20 Hz, 1H), 7.38 (t, J
= 7.82 Hz, 1H), 7.33 (s, 1H), 7.23 (d, J = 7.48 Hz, 1H), 7.21 — 7.14 (m, 3H), 2.15 (s, 3H). *C
NMR (100 MHz, CDCl3) 8 169.10, 151.20, 145.00, 143.63, 142.84, 136.13, 135.09, 134.74,
133.81, 129.33, 129.02, 128.69, 128.41, 128.29, 127.33, 125.95, 125.83, 123.12, 122.01, 118.80,

117.02, 113.09, 24.18.

Ph Ph
3,6-Diphenyl-2-(quinolin-8-yl)-2H-benzo[e][1,2]thiazine 1,1-dioxide(28)."

White solid was obtained in 64% isolated yield (73 mg). ‘H NMR (400 MHz, DMSO-dg) & 9.06
(dd, J = 4.18, 1.74 Hz, 1H), 8.35 (d, J = 8.20 Hz, 1H), 8.20 (d, J = 1.78 Hz, 1H), 7.92 — 7.84 (m,
2H), 7.86 — 7.75 (m, 5H), 7.63 — 7.53 (m, 3H), 7.50 (d, J = 7.34 Hz, 1H), 7.46 (s, 1H), 7.39 (t, J =
7.80 Hz, 1H), 7.28 (d, J = 6.02 Hz, 1H), 7.23 — 7.16 (m, 3H). *C NMR (100 MHz, DMSO-dg) &
151.14, 144.97, 144.13, 143.64, 138.61, 136.15, 135.08, 134.66, 133.45, 130.16, 129.40, 129.18,
129.12, 128.68, 128.63, 128.59, 128.38, 127.24, 127.14, 126.86, 126.35, 125.96, 122.62, 122.04,

112.95.

3-Phenyl-2-(quinolin-8-yl)-2H-benzo[e][1,2]thiazine 1,1-dioxide(29).
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White solid was obtained in 76% isolated yield (73.2 mg). ‘H NMR (400 MHz, DMSO-ds) & 9.05
(d, J = 2.80 Hz, 1H), 8.33 (d, J = 8.19 Hz, 1H), 7.87 (dd, J = 14.02, 7.98 Hz, 2H), 7.83 — 7.76 (m,
3H), 7.73 (d, J = 7.69 Hz, 1H), 7.64 — 7.52 (m, 2H), 7.43 — 7.32 (m, 2H), 7.22 (d, J = 7.32 Hz, 1H),
7.21 — 7.14 (m, 3H). *C NMR (100 MHz, DMSO-dg) & 151.16, 144.98, 143.31, 136.17, 135.07,
134.67, 132.80, 132.60, 131.38, 129.39, 129.13, 128.70, 128.68, 128.59, 128.38, 128.27, 127.27,

125.97, 122.06, 121.90, 112.88.

1 AN
N
P

CCLL,

3-Phenyl-2-(quinolin-8-yl)-2H-naphtho[2,3-e][1,2]thiazine 1,1-dioxide(30).!

White solid was obtained in 65% isolated yield (70.6 mg). *H NMR (400 MHz, DMSO-dg) & 9.04
(dd, J = 4.24, 1.74 Hz, 1H), 8.42 (d, J = 14.38 Hz, 2H), 8.34 (dd, J = 8.34, 1.74 Hz, 1H), 8.21 —
8.12 (m, 2H), 7.90 — 7.83 (m, 3H), 7.78 — 7.71 (m, 1H), 7.68 — 7.61 (m, 1H), 7.60 — 7.54 (m, 2H),
7.35 (t, J = 7.82 Hz, 1H), 7.28 — 7.16 (m, 4H). *C NMR (100 MHz, CDCls) & 150.93, 145.72,
143.83, 135.63, 135.47, 134.76, 132.10, 131.35, 129.50, 129.12, 129.08, 129.03, 128.69, 128.54,

128.23, 128.10, 127.56, 126.86, 126.70, 125.59, 123.44, 121.64, 113.68.
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3-Phenyl-2-(quinolin-8-y1)-2H-thieno[3,2-e][1,2]thiazine 1,1-dioxide(31).!

White solid was obtained in 75% isolated yield (73.3 mg). *"H NMR (400 MHz, DMSO-dg) & 9.09
(dd, J=4.18, 1.66 Hz, 1H), 8.36 (dd, J = 8.36, 1.61 Hz, 1H), 8.06 (d, J = 5.04 Hz, 1H), 7.89 (dd, J
=8.22, 1.14 Hz, 1H), 7.75 — 7.68 (m, 2H), 7.60 (dd, J = 8.30, 4.20 Hz, 1H), 7.48 (d, J = 5.05 Hz,
1H), 7.44 — 7.35 (m, 2H), 7.24 (dd, J = 7.41, 1.25 Hz, 1H), 7.18 — 7.12 (m, 3H). *C NMR (100
MHz, DMSO-dg) 6 151.30, 144.99, 143.62, 141.35, 136.24, 134.96, 134.39, 131.18, 129.35,

129.33, 128.69, 128.61, 128.40, 127.28, 127.13, 126.55, 126.06, 122.13, 109.28.

S18



References

1.

O. Planas.; C. J. Whiteoak.; A. Company.; X. Ribas. Regioselective Access to Sultam Motifs
through Cobalt-Catalyzed Annulation of Aryl Sulfonamides and Alkynes using an
8-Aminoquinoline Directing Group. Adv. Synth. Catal. 2015, 357, 4003-4012.

D. Kalsi,; B. Sundararaju.; Cobalt Catalyzed C-H and N-H Bond Annulation of Sulfonamide
with Terminal and Internal Alkynes. Org. Lett. 2015, 17, 6118-6121.

Y. Ran.; Y. Yang.; L. Zhang.; Sodium chlorate as a viable substoichiometric oxidant for
cobalt-catalyzed oxidative annulation of aryl sulfonamides with alkynes. Tetrahedron Lett.

2016, 57, 3322-3325.

S19



Copies of '"H NMR, *C NMR and "*F NMR Spectra

Compound 3

8Y'CT—

8I'L
61°L
1T°L
1L
SEL
LEL
6€°L
ov’L
L
9S’L
LS'L
8S°L
6S'L
19°LA
L9°L Y
LLLY
LLLY
SLLA
6L"L

8L
L8'L
€€'8
SE'8

90°6
LO'6

U

F6'E

F00'l

65 60 55 50 45 40 35 30 25 20 15 10 05 00

7.0

90 85 80 75

9.5

).0

STIc—

06'8¢
01'6¢
Ie6e

L

TeoT
€L°6€
6'6€
srov

1 (ppm)

§8°CIL

6852t
90°2T1
66'STI ~\
€TLTL G
TE€'8TI ]
08T
TL8TL
$6'8T1
60621 1
6Tl ]
€8¢l
YLPET
SISET
08'TH1
o' Erl
LUIST

———

|

|

| Nl”

|

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

80

f1 (ppm)

S20



Compound 4

slIe—
LY'T—

889
06'9
69
LTL
LTL
61'L
61'L
1TL
€TL
vTL
sTL
9T'L
9¢'L
LEL
8¢L
6€°L Y
65°L Y
65°L Y
19°L Y
v9°L

SO°L )r
LYL”
10°8
10°8
€08
€08
90°6
LO'6
LO'6
806

o

6'C
F00'¢

16'0
61

ﬁm.o
Hro.m
ﬁm:

6'€

2960

€60

7.0

40 35 30 25 20 15 10 05 00

50 4.5
1 (ppm)

6.0 55

6.5

90 85 80 75

9.5

).0

[ARTAN
v9 127

89°9L
oo.hhv

CELL

€8°111
3382

95zl k
95°STI
65°LTT ~
vorzt
€5°8C1 ]
95°821 1
1,821
2681 ]
17621 1
e |
oz ecl
09°s€1
91°6¢€1
€5°Thl
SEPPI

86051

il

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

80

f1 (ppm)

S21



Compound 5

6v'c—

€0'L
SO'L
LO'L
0T'L
L
€L
8¢'L
oL
L
€L
8S°L
09°L
09°L
9Ly
99°L 4
08°L 7
8L
€8°L A
8L

887L
o6/
oc's
€8

90°6
LO6

e

=€£8'C

0¢C
0’1
e
10°C

0l
ﬁo.m
01

EeO'1

F00'L

7.0

40 35 30 25 20 15 10 05 00

50 4.5
1 (ppm)

6.0 55

6.5

90 85 80 75

9.5

).0

91T —

01'6¢
ﬁmdmk

TeoT
mhdm\
6'6€

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

80

f1 (ppm)

S22



—-111.51

.10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
1 (ppm)

S23



Compound 6

8Y'T—

10°L

€0'L
€0°L
SO'L
SI'L
LI'L
1TL
€TL
STL
LTL
9€’L
8¢L
or'L
€L
SY'L
'L
09°L
19°L Y
9L

€9L
5oL
1918
8L~
o6'.7
oc's
oc's
36’8
36’8
o6
01’6
116
116

pot
01
11
»Mo;
H/ 0T
zTs
01
€0’

7.5

40 35 30 25 20 15 10 05 00

50 45
f1 (ppm)

5.5

6.0

9.0 85 8.0

9.5

).0

yoic—
68'8¢
01'6¢
1e6e
(4N 13

L 6%

v6'6€

66'6€

STov
PLELT
LEETT
0rvIl
[ARIN
TE911
[Ak#al
61°Tel
81°€Tl
0T'€T1
01°9Z1
s18zl
09'8C1
08'8C1
€162l
ze6el
88°6T1 |
LYOST
95°0€1
1S°TET
6SPET |
T€9€T

€SLET
19°L€T =
06'1¥1
€611l
86'Ch1
[0St
SN
YL 09T ~
91'¢€91 —~

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

80

f1 (ppm)

S24



—-112.90

-2

-10

-30

-50

-70

-90 -110
f1 (ppm)

S25

-130

-150

-170

-190

-210

-230



Compound 7

ve'T—

vTL

9T'L

Nv.:
i\hg
'Ly
0S°L
SO'L Y
L9LY
CLLA
9L'L A

8L'L /W
v6'L
96°L
I¥'8
€v'8

or'e
Ire

901
wr's
10°C

0'¢
Wm~.~

8.0

0.0

0.5

40 35 30 25 20 15 10

4.5

6.0 55 5.0

6.5

7.0

7.5

9.0 8.5

9.5

f1 (ppm)

sTlc—

or'6c
ﬁm.omk

oo
mh.mm*
76'6€

L1°TT1
v8'TTl =
90°9Z1 —
9b'8T1 7
20621 4
0T62T1
67621 1
ocezt §
SHIEL]
997zeT ] —
EPEl
8v el
LTOEL 1
8T THI ]
v6'Trl
6T 151 ]

ehety
\

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

80

f1 (ppm)

S26



Compound 8

0s'c—

sTL
9T'L
8€°L
or'L
L
St'L
LY'L
95°L
8S°L 1
65°L Y
09°L 1
9Ly
Y9'L
1LLA

88'L\"
omHV
w@.h\
00'8
mm.w\
LES
S0'6
90°6

"

10’1
11
0'C
(34

WOA
'l
11'¢C

L0°1

0.5

45 40 35 30 25 20 15 10

5.0

5.5

6.0

6.5

7.0

7.5

85 8.0

9.0

10.0 9.5

).5

f1 (ppm)

86'1C—

o'es
EL'ES
00'vS
LTYS
vSrs

LOPIT
oLl
17021
05Tl
86721
ezt
vLSTI
8Lzl
785zl
$8°sTI |
127921 1
05871 1
£8'821 1
€1°621
89671 3
€T0ET
¥9°0€1 /
L6°0€T 4
6T 11
19°1€1 ]
0T €sT
o0s'se1 ]
75951 ]
11651 ]
261 ]

—

8E eVl
[4: R34t
80911
vLIST

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

80

1 (ppm)

S27



—-61.25

-150

-170

-190

-210

-230

-2

-10

-30

-50

-70

-90 -110

f1 (ppm)

S28

-130



Compound 9

6v'C—

*80°¢

v9'¢ — -

SL'9
LL9
9I'L
1L
€TL
LEL
6€°L
:u.j
8s°L
091
19°L1
T9'LA
S9'LY
€L°L
SLLA
LS'L
68°L
968~
8c'g”

Y

60'6
60'6

_J
|w o€

FEEREER

90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0

9.5

).0

f1 (ppm)

6T’1C—
68'8¢
0r'6¢
1e6e
S6¢

Tl Oc
$8°6¢
76'6€
srov
81'6S—

SEII1
8P
8L'EI
06°€11
00°7T1
S0ZTl
10921 1
ssLTl ;
L0°8TI
(218 |
SL'8TI Y

10°6C1 )W
Ireet
96'v¢El M
S1'9¢l
129¢l
€LYl
LEEY
80°ST1
9I'IST
€ro9l —

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

80

1 (ppm)

S29



Compound 10

(4
9€°1
61
Is°1
851 M
€917
€61~
o1
S.N\
81°C
S€T
6£C
84T

659
0L
€0°L
v0'L
€L
ov'L
StL
Ly'L
6v'L
vS'L ﬁ
95°L

19°L ﬁ
T9°L Y

€9°L Y
Y9'LA

= 6C
e

S9°L7
96'L
86°L
ISERN
st'g/

ore
e

B

6°0
0'L
0’1
9°C

He60

W'l
0’1

U
Mﬂ:

11C
Byo1

ot

7.0

8.0

40 35 30 25 20 15 10 05 00

50 4.5
1 (ppm)

6.0 55

7.5 6.5

8.5

9.0

9.5

).0

PSIIL—
p61z1
o€zl k
£0'9C1
95°971 A
5821 4
18'8C1
88'871 1
TT6C
czier
zrzet
sszel f
prser ]
]
|

L1T9€1
LTl
YOSyl
€TSY1
L6°0ST

|

140

120 110 100 90 80 70 60 50 40 30 20 10

130

170 160 150

80

f1 (ppm)

S30



Compound 11

€L0

¥0'C \ﬁ

N_.N%
144

869
0c'L
wL
VoL
seL
9€'L
LEL
8€°L
'L
€5°L
bs'L
Ss'L
o',
L9°L
69°L ]
oL
1L
1Ly
8Ly
P8°L Y
98°L Mf
98°L
z1'8
€18
18
18
08'8
188
188
8'8

S

F8C
k1
= E6'1

0’1
6°0

IJ o€

—— 60

- P31
o

Ho;
01
Yoo

— 60

7.5

60 55 50 45 40 35 30 25 20 15 10 05 00

6.5

7.0

9.0 85 8.0

9.5

).0

1 (ppm)

woel —

6S°1C
LL'TT

ys6C—
18¢c—

89°9L
oo.nwv

CeLL

€801 —

99'1¢C1
m@._ﬁ/
€L°STI
mm.cﬁ%

TLLTT ~
LL'8TI
80°6C1
LT6C1
SL'OEL
8Teel
seeel
6L'SEl
srevl
961
89°SP1
crist

e

i

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

80

f1 (ppm)

S31



Compound 12

LY v
6901
0L0 Y
SO
901 §
901
901 Y
90°1

LET
61 k

88T
06T ]
61
61
961 1
10
€01
S0'T

——

) H/moﬁ

- Fol'v

- wwo._
0’1

¥C0'E

LU C
60°C
we
we

7597
6T'L

€L #
L ;
€5

vS'LY
SS°L Y
95°L Y
LS'LY

6S"L N
SO'L
L9°L
69°L
ILL
€LL
808
01’8
w8
vv'8
8L'8
8L'8

L

—— 660

2.0

1.0 05 00 -

1.5

65 60 55 50 45 40 35 30 25

7.0

7.5

8.0

8.5

9.0

)0 95

69°€1 —
61'1C
LS 1T~
¥9°9Z
81°0€~\
957 €€~
68'8¢€
01°6€
1€°6¢€
75°6¢€
€L°6€
¥6°6¢€
sroy

1 (ppm)

01’801 —
eIt
81°CC1
91'9C1
00°LT1 k
86'LTI N
9t'8C1
68'8C1
9L76C1
66°0¢1
el
sreel
wocl
seTrl
[Un 44!
Yo' vyl
9¢'1S1

l

M

L]

il

.l_H

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

80

f1 (ppm)

S32



Compound 13

S1'TY
LTy
61T
1221
£T°TH
LTTA
62T
1€2
cet
X.A
we

LT
]
3,z

0S'9
06'9
69
30°L
60°L
TrL
€L
SI'L
€L
€€°L
oL
vS'LY
SS°LA
95°L 7
LS'L Y
09°L Y

9L~
L9°L
69°L
ILL
LL'L
6L°L
s
€r'8
v'8
9’8
188
88

0l
'l
I'e

o

65 60 55 50 45 40 35 30 25 20 15 10 05 00

7.0

90 85 80 75

9.5

).0

1 (ppm)

8I'1C—
€r'ee
0°9¢

68°8¢
oﬁ.@mk

TToT
(4N 13
€L°6€
6'6€
66'6E
srov

sreety

Lceel

$6'sTl
97921 /
oLz

91'ST1 4
TT8Tl ]
€5'821
€6'8C1 1
26671 1
81°1¢€1 4
erzen ]
L6Tel ]
0591 |
psopl

v Tyl

€5°ep1

1151

=

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

80

f1 (ppm)

S33



Compound 14

170
70
70
€20
vZ'0
620
6201
0€0 1
0£0]
1€°0
€€°0
L¥0
8%°0
6%°0
050
150
150
$9°0
99°0
L9°0
69°0
w1
€T'1
YTl
€T

6€9
0€'L
L
ov'L
vSL
SS'L
9L
LS'L
65°L 1
19°L 1
L9°L
69°L
ILLA
08°L A
L=
018~
g’
£'8
vv'8
St'8
9t'8
9L'8
LL'8
LL'8
8L'8

0’1
01
Bs0'1
R0t

=171

-i Fle

i

- F0'I

e 90
- =Z0'1
e 0’1
- 'l
- 111
Ho;
HE0'T
4 z0'1
INO// Z 4 woﬁ:
Pl
F

40 35 30 25 20 15 10 05 00

50 4.5
1 (ppm)

6.0 55

6.5

7.0

90 85 80 75

9.5

).0

99~
wL’

6LVl —
Icic—
68'8¢

01'6¢
Ie6e

68
€L°6€
6'6€
srov

0101 —
90' 121
sreel
177921
€0°LT1
6L°LT1
St'8zl
88°8TI w
98°671
89°1€1
Y6TEl
0€esT
8€°9¢€1
STTHl
LUSH
90°9t1
LTSI

1l

| 1

110 100 90 80 70 60 50 40 30 20 10

120

170 160 150 140

80

f1 (ppm)

S34



Compound 15

vsT—

9¢°€ —

vS'L
SS°L
9S°L
LSL
6S°L
19°L
Y9'L
So'L 1
99°L
1L°L
€LLY
88"L A
708y
S0'8 Jﬁ
90°8 ~
LO'8 /
7’8

S¥'8
S¥'8
L8
L8
€L'8
€L'8

| S Y

=18'C

F00'¢

[
0l
10'C
[t
I'c
01

0’1
M/OOA

9.5

40 35 30 25 20 15 10 05 00

50 4.5
1 (ppm)

6.0 55

6.5

7.0

7.5

8.0

8.5

9.0

).0

ortc—
68'8¢
01'6€
1€6¢€
S 6¢

€L°6¢€
76°6€
S1°0¥
LSCS —

€5°0CI
91Tl
L6'1T1
96'ST1
09°8¢C1
S0'6CI
€5°6C1
8'6C1
16°0¢€1
86°0¢1
1L 1€l
Leel
[4% 43!
cT9gl
€0'evl
444!
8L°0ST
81791 —

eSS\ e———

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

80

S35



Compound 16

000 —

L=

LT'L
S9'L
L9°L
08'L
18°L
8L
8L
€8°L
98°'L
L8'L
88°L
88°L
68°L
68°L
06°L
6L
6L g

S
LE8
LE8
69'8
69'8
IL'8
IL'8
806
60°6
60°6
ore

s's é

e N Lt

j

=1¥'6

—= =I¢

N
91T

Rere
ot
501

LOOA

8.0

40 35 30 25 20 15 10 05 00

50 4.5
1 (ppm)

6.0 55

6.5

7.0

7.5

8.5

9.0

9.5

).0

(49 Sl

€TIT—
68'8¢
68'8¢
01'6¢
1e6e
cs6¢
€L°6€
6'6€
srov

79611
0'1C1
1 4%1!
€6'STI
LY'LTT
88'8CI
ST6Cl
€V'6Cl
88'6C1
6’ 1€l
18°Cel
8LYEL
vTocl
61°Thl
1254
YL LY
0T'IST

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

80

f1 (ppm)

S36



1.3:1)

Compound 17(a/b

LT1
8T'1 W
o€l

e —

[4:53
€8°¢
§8°¢
98°¢
L8'E

'S
'S
L69
€TL
voL
veL
9¢°L
vS'L
96°L
8L
65°L
192
208\
v0'8 7
wsN
st'g”

106
106

_
- =

001

7.10 7.05 7.00 6.95 6.90 6.85 6.80 6.75 6.70

OH

1 (ppm)

L

5T

=L6'C

60

F96°0

mﬁh.o

L6°0
Wmm.o
#C0'C
H/NN.N
=260

=2I'l

E6'0

65 60 55 50 45 40 35 30 25 20 15 10 05 00

7.0

90 85 80 75

9.5

).0

1 (ppm)

€rie~
0TeT”
06'8¢
01'6¢
1e6e
[4X13
€L°6€
6'6€
srov

6169 —

LT'801 —

LSzl
vreel

sT9TI

v8LTI W
80°8T1

28871
88'8Z1
ov'6z1 ]
€0'zE ]
Wl g
86°€€1 1
vT9€T 4
1sThl
8tsi1 ]
e a1d®
Leist?

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

80

f1 (ppm)

S37



Compound 18

8’1
0€1
451
€]
€671 ]
SET
8Y'1 1
0S'T Y
S| ;
€61 1t
$6'1 y
L6T
861
6614
007
0071 ﬁ
20z
20z
80T
01t
k4
€'C
69T
69T
0LT
$5°9
0L
€L
wiL
€L
pSL
ss'L
9L
8S'L
09°L 1
S9'L
L9°L Y
69°L A
€LLY
SLLA
80°8
or'g-t
we
we
b8
St'8
LL8
LL8
8L'8
8L'8

ju

0T
ke

6°0
[
0’1

Moe
60

660

40 35 30 25 20 15 10 05 00

50 4.5
1 (ppm)

6.0 55

6.5

7.0

90 85 80 75

9.5

).0

veLl
61'1C
01'9C
L8'9C
S0'€e
06'8¢
01'6€
1e6¢
cs6e
€L°6€
¥6'6€
S1°0¥

—

YTIL—

1Ty8 —

1€°801 —

€I'Icl
61°cCl
L1°9C1
co'LTl /
SO'8TI ~
81'8C1
88'8C1
6L°6C1
90'1€1
1€cel
60°€€l
ocl
8€THI
149 474!
06'v¥1
8EISI

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

80

f1 (ppm)

S38



Compound 19(a)

681 —

6v'C—

6S'Y
09t

yr's
m_.mv
LTS

veL
9¢'L
95°L
8S°L
65L1
09°L
192 4
v9°L
99°L Y

89°L N
LLLS
01’8
(48]
S¥'8
9’8
LY'8
81’8
98'8
98'8
L8'8
L8'8

— =61

- =860

ﬁﬁ.ﬁ

A\H,v z 111
o

4 0°1
=7y 101

3201

LOO._

65 60 55 50 45 40 35 30 25 20 15 10 05 00

7.0

90 85 80 75

9.5

).0

'Ll —
[
68'8¢
01°6¢
Ie6e
208

€L°6€
6'6€
66'6€
srov
SY'LS —

1 (ppm)

S6'LIT
0'1¢CI1
ceeet
oSl
LT9C1
89°LT1
°6'8C1
0z'6cCl
SL6Cl
09°0€1
1Teet
LT'PET
6€°9¢1
Iv6cl
Nixagt
14954
SYIST

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

80

f1 (ppm)

S39



Compound 19(b)

9€CT~
ST~

L9€~
oLe”
0Tt~
Al

L6V —

65°LY
1L
0S°L
TSL
bSL Y
SSLA
9L
8L
09°L
19°L 1
€9'L 1
89° ]
v0'8 ;
90'8 ]

€8
sv'g ]
6,81
0s's ]

e

FII'E

~og'e
$ WE._
=< k60

7
N
Y4
N
4
HO
1
_,LLUAL
!
R i
Sceosace
i SR S

40 35 30 25 20 15 10 05 00

50 4.5
1 (ppm)

6.0 55

6.5

7.0

90 85 80 75

9.5

).0

SEVI—
1 —
68'8¢

01'6¢
Ie6e

568
€L°6€
6'6€
srov

8¢'86 —

6€9I11
it
80°CCl
cLsel
1791
99'8C1
LL'8T1 k
I¥°6C1 F
sroecl
88'0¢€1
0g'eel
SLYEL
1¥°9¢€1
8T6¢€1
1eevl
6T Sl
vTIsl

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

80

f1 (ppm)

S40



Compound 20

5740

L6'9
L
€L
€L
1TL
€TL
YL
9T'L
8T'L
oL
1L
WL
VL
1S°L 1
€S°L1
09°L {
T9'LA
v9°L Y
1L°LA
€LLT
SLL
9L'L ;
L)
50’8 “
LO'S

01'6

16

oo

8.0

40 35 30 25 20 15 10 05 00

50 4.5
1 (ppm)

6.0 55

6.5

7.0

7.5

8.5

9.0

9.5

).0

61'1¢—
€TseE—

89°9L
ooﬁw
TELL
8611
L9°1TT
1r'eel
LTYTI
€9°szl
sLLTl
81°8T1
19821 1 k
1L°8T1 |
L6°STI |
S0'6T1 Y
67671 4

L8'CEl
6£°s¢El

L9'SEL W
SL'SEL

60 vl —
89°sv1 /
o' IST
IL°SST —

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

170

f1 (ppm)

S41



Compound 21

19°C
68'9
60°L
or'L
o1'L
1L
1L
1TL
€TL
vTL
sTL
9TL
LTL
8€'L
65L
ov'L
'L
1L
StL
Ly'L
6v'L
09°'L
19°L
7oLy
€971
€LY
vLLY
SLLY

OLL =
208
208
0'8
0'8
60°6
ore
ore
e

Ho¢

701
Mmod
BN
10T
701
2260

61
H/Qz

65 60 55 50 45 40 35 30 25 20 15 10 05 00

7.0

90 85 80 75

9.5

).0

1 (ppm)

LY'0T—

89°9L
00'LL
TeLL
€0ETT
09121
ss°sTl
90°921
15°LTT
Trsel
LL8TI
8L8T1
16'8C1
el |
STIET
Latat
SHIET Y
88°€€1 |
PESET
1S'SETy

Y9 SEl ur
69°S€1

YT ErT —
06°s¥1 7
SO IST —

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

80

1 (ppm)

S42



Compound 22

98¢
L8°9
€69
v6'9
$6'9
96'9
0L
€0°L
LOL
80°L
80°L
60'L
or'L
LIL
61'L
0T'L
0T'L
L
vTL
1€°L
L
€€L
YL
ss'L
ss'L
95°L
LS'L
L9'L
0L'L
Ly
Ly
€L°LY
vLLA

VL LN
96°L
96°L
86'L
86'L
€06
€06
¥0'6
0’6

1

F00'1

8.0

60 55 50 45 40 35 3.0 25 20 15 10 05 00 <
1 (ppm)

6.5

7.0

7.5

8.5

9.0

10.0 9.5

).5

96'6s —

89°9L
00°LL
ceLL

LOTLL
€ETIL
8SH11
€SIzl
el
6vvTl
9p°sTI
L9°LTT
80°8TI 1
95°8T1 1
79'8T1
98°8T1 Y
6061 Y

90°s€1
Zrsel
1psel
8¢'sEl
69PT ~
os'sp1 7
06°0ST -~

LTT91—

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

90

1 (ppm)

S43



Compound 23

S8'€E~
66'¢

8I°L

€re

[
&
=
s
_J Lot
- — 'l
- 0’1
- 0’1
»M;
4 £ 01
AN 01
O \
&
001
o o
\ /

8.0

0.0

0.5

1.0

1.5

68'8¢
01°6¢
Ie6e

2.0

2.5

€L°6€
6'6€
srov

06'SS
L6'SS

3.0

40 35

50 4.5
1 (ppm)

5.5

SI'H01 =
PEOLT A

]

sLee

s6'szl W
3

6.0

6.5

7.0

€L9T1
°6'9C1
S1'8CI
SE8TI
0L'8C1
96'8C1
€0°6C1
Wl
vosel
11°9¢l1
SLIvL
L1'6¥1
or'Ist
20'cs1

7.5

8.5

9.0

9.5

).0

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

80

f1 (ppm)

S44



Compound 24

61°L A

61'L
0zT'L
L
€€°L
vEL
Se'L
8€'L
ov'L
'L
WL
V'L
e
9L
9L
¥S'L
Ss'L
9L
LS'L
€LL
€LL
SLL .
9L'L
LLL
LLL
8L°LY
08°L Y
18721 .
3L | 18°0
e - _ Tl
0%l 7601

18°L - 90°€
88, uﬁﬂ
€8 i £ )
z68 — N = 0'1
€€'8 O\

ve'8 o”

006 =00'1
006

10'6 i

106

N

e
0°C

40 35 30 25 20 15 10 05 00

4.5
f1 (ppm)

-

55 50

6.0

7.0

9.0 85 80 75

9.5

).0

89°9L
00°LL
TeLL
I
Al
€rEll
99°€11
YTSII
LY'STI
Lo'1zl
oz'sTl
0€'sTl
157521
88'LT1
v6'LT1
L6'LT1
81'8CT1
0681 1
16821 1
91°6T1 1
6Tl Y
18EL
PISET

99°GEI N
68'GEl
66°SEl
124494
[4°294!

60517

9T €91 ~
9L'S91 —

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

180

f1 (ppm)

S45



—-106.40

-150

-170

-190

-210

-230

-2

-10

-30

-50

-70

90 -110
f1 (ppm)

S46

-130



Compound 25

6l'L
0T’L
0T’L
L
€EL
veL
SEL
SEL

€T
6E’L
L
SS'L
9S'L
LS'L
8S°L
€9°L
€9°L
SO°L
SO°L
€L’L
YL L
SL'L
9L’L
LLL
Ow.hg
98°'L Y
88°L Y
88°L

008

10°8 \q v c

€8 _ =
z z

€8 oy A\
e o*

e

00'6

00'6

106

10'6

Cl

A

3.5

e
w\m_.m
'l
[t
'l
e
111

mfo;
0'1

F00'1

0.0

0.5

20 15 1.0

2.5

3.0

65 60 55 50 45 40

7.0

7.5

8.0

8.5

9.0

.0 95

f1 (ppm)

68'8¢
0r'ec
1e6¢

€L°6¢€
6'6¢
S0V

LLTTT
L1°TTI
[AR7A
v0°9Z1
LY'LTI
z9°LTl
8¥'8TI
1821 ;
61621 §

0F'621 1
9L'6T1 §
88°6C1 1
LEVEL
€8'7ET 3

z6pe1
97°9¢1
0T LE
69'bb1
88 HYI
9151 —

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

80

S47



Compound 26

969
PIL
ST'L
6T'L
€L
€€°L
9¢'L Y
8€°L 1
6€°L Y
S9°LY
LY'L Y
0L"LA
1LL Jr
L’

6L
€08
S0'8
€68
6’8

F3C

10°L
0'¢
01
61
'l
6'C
20T
10'1

F00'L

65 60 55 50 45 40 35 30 25 20 15 10 05 00

7.0

90 85 80 75

9.5

).0

1 (ppm)

69v€1

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

80

1 (ppm)

S48



—-62.88

-130

-150

-170

-190

-210

-230

-2

-10

-30

-50

-70

-90 -110

f1 (ppm)

S49



Compound 27

sre—

LT'L
8I'L
Q1

<L
YTL
€€°L
9¢'L
8¢€L
ov'L
LS'L
8S°L
6S°L
09°'L
€9°L
SO'L
ho‘hg
6L°L 1
08°'L 7
18°L
18°L Ay

S8°L A
LS'L
81'8 —
Se8
S0'6
90°'6

ol —

—

F60'¢

F00'L

20 11.5 11.0 10.5 10.0 95 90 85 80 75 7.0 65 60 55 50 45 40 35 3.0 25 20

1.0 05 0.0

1.5

f1 (ppm)

81'vC—

68'8¢
0r'6¢
1e6e

> 0T
€L°6¢€
76'6€
srov

60°€11
LI
088111
10221 |
TIETT
€8°5T1 1
se'sziy
€€°LTI
6T'8TI Y
14821 Y
69'8T1 Y
c6cl
€€°621
18°€€1
YLYEL
60'S€1
€1°9€1
v8'TPI
€9°¢pl
00°sP1
0T'IS1
01'691 —

—d

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

90

S50



Compound 28

61°L
0T’L
1cL
LTL
6T'L
LEL
6€L
L
oL
6v'L
IS°L
SS'L
LS'L
8S°L
6S°L
09°L
8L'L
8L'L
6L°L
08'L
8L
8L
¥8'L
L8'L
L8'LY
88°L 1
88°L Y
06°L

06°L N
07’8
07’8
ve'8
9¢'8
0’6
90°6
LO'6
LO'6

b

Ph

65 60 55 50 45 40 35 30 25 20 15 10 05 00

7.0

90 85 80 75

9.5

).0

1 (ppm)

68'8¢
0r'6¢
1e6e

TS6¢T
€L°6€
Y6'6€
ST oy

S6TI1

Y0zl

29Tzl

96°ST1

S€'9T1

98'9Z1 |
Y1'LTT
vT LTl |
€8T
6581 |
€9°871 Y
89'8T1
A4l
81621
o621 4
or0¢1 ]
SHeet 4
99°p€1 ]
g0°se1 |
S1'9€1
19°8€1
X34l
€Il
L6P1
YIIST

—

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

80

1 (ppm)

S51



Compound 29

LT'L
8I'L
61°L
L
€TL
yeL
9¢€’L
8¢'L
ot'L
SSL
9¢°L
LS'L
8S°L
09°L
9L
TLL
YLL
8LL Y
08°L 7
18°L Y
8Ly
98°L A
L8 LN

68L7
€8
ve'8

0’6
90°6

A

65 60 55 50 45 40 35 30 25 20 15 10 05 00

7.0

90 85 80 75

9.5

).0

68'8¢
0r'6¢
1e6e

[

TS6¢C
€L°6€
Y6'6€
srov

f1 (ppm)

90°CZl
L6'STT
LTLTI~
LT'8T1
8€8T1
65821 4
89°8C1
TS |
crect |
6£°6C1 ] ﬁ
09°CEl
08°ZEl
LO'SET
LT'9ET
Ieerl
o151

gty
\

i

-

l

i

|

I

150

130 120 110 100 90 80 70 60 50 40 30 20 10

140

170 160

80

f1 (ppm)

S52



Compound 30

0T'L
0T'L
1L
wL
YL
YL
9T'L
9T'L
€€°L
SEL
LEL
9S'L
LS'L
LS'L
6S°L
WL

1

3.5

20 15 1.0 05 0.0

25

3.0

90 85 80 75 70 65 60 55 50 45 40

9.5

0.0

f1 (ppm)

89°9L |
00'LL 7
TELLA
8911
Y9'1TI
PP ETI
65'STI
0L'9TT
98'921
9521
01’82l
€T'8T1
¥$'8TI
6981
€0'6Z1 1
80621 1
TI6T1 |
05621 Y
SEIET
0T°TET

ILPET
LsET
€9°s€1
€8°epl ~
w1/
€6°0S1 —

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

80

f1 (ppm)

S53



Compound 31

SI'L
SI'L
9I'L I
LI'L
8I'L )
€TL
€TL
yTL
STL

§

IcL
6L
'L
€L
8b'L
6L
86,
65°L
09°L
19°2
1L
1L
L
L
€LL
€LL
L8°L .
88°L 1 %m‘m
68°L Y vo'l
062 1 - p—
S0'8 - w/moo;

90'8 Y oq
peg\ J . Ji
s€'8 _ - uﬁo;

z P4 H/O -

9€'8 0. A\
LEB o*

80'6

80°6 H00'T
60'6

60°6

65 60 55 50 45 40 35 30 25 20 15 10 05 00

7.0

7.5

8.0

8.5

9.0

9.5

).0

68'8¢
01'6¢
Ie6e

TeoT
€L°6€
6'6€
srov

1 (ppm)

8T°601 —
€reel
90'921 /
§s9Tl
€rLTl
8T'LT1
0v'8TI 4
19'821
69821 1
ec6et
se6tt |
STTET ]
66HET ]
96'¥E1
YT LT
SEIvl
T9°€pl
66111
0€'181

\

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

80

S54



