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General information

Unless otherwise indicated, all reagents were used as received from commercial suppliers without
further purification. Reaction progress was monitored by thin layer chromatography (TLC).
Visualization was achieved by ultraviolet light (254 nm). Flash column chromatography was
performed using silica gel 60 (200-300 mesh, Merck and co.). All 'HNMR, '*C NMR spectra were
recorded on Bruker AV-III 400 in CDCI3. Chemical shifts were given in parts per million (ppm, 5),
referenced to the peak of tetramethylsilane, defined at & = 0.00 (‘H NMR), or the solvent peak of
CDCI3, defined at 6 = 77.16 ('*C NMR). Coupling constants were quoted in Hz (J). '"H NMR
Spectroscopy splitting patterns were designated as singlet (s), doublet (d), triplet (t), quartet (q),
pentet (p), septet (se), octet (0). Splitting patterns that could not be interpreted or easily visualized
were designated as multiplet (m). Mass spectra were recorded on a high resolution mass

spectrometer ESI-QTOF.
General Procedure for the Synthesis of diynes

Compounds diynes (1a. 1lc. 1d . le. 1f. 1m) were prepared according to the known procedure.

The data of new compounds are described below.!”
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N-((4-bromophenyl)ethynyl)-4-methyl-N-(3-phenylprop-2-yn-1-yl)benzenesulfonamide (1b)
Compound 1b was obtained as white solid; R¢= 0.6 (petroleum ether : ethyl acetate = 5 : 1); 'H
NMR (400 MHz, CDCls, TMS) 6 7.90 (d, J = 8.4 Hz, 2H), 7.43-7.40 (m, 2H), 7.32-7.23 (m, 7H),
7.17-7.15 (m, 2H), 4.56 (s, 2H), 2.36 (s, 3H); '*C NMR (101 MHz, CDCl3) & 145.2, 134.4, 133.1,
131.8, 131.7, 129.8, 128.8, 128.4, 128.3, 122.2, 122.1, 121.8, 86.7, 83.2, 81.1, 70.5, 43.0, 21.7;
HRMS (ESI) m/z calcd for C24H1sBrNO»SNa* (M+Na)* 486.0134, found 486.0139.
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N-((2-chlorophenyl)ethynyl)-4-methyl-N-(3-phenylprop-2-yn-1-yl)benzenesulfonamide (1g)
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Compound 1g was obtained as white solid; R¢= 0.55 (petroleum ether : ethyl acetate = 5 : 1); 'H
NMR (400 MHz, CDCl3, TMS) '"H NMR (400 MHz, CDCI13, TMS) 8 7.96 (d, J= 8.4 Hz, 2H), 7.43-
7.41 (m, 1H), 7.37-7.34 (m, 1H), 7.28-7.22 (m, 5H), 7.20 -7.15 (m, 4H), 4.59 (s, 2H), 2.33 (s, 3H);
BCNMR (101 MHz, CDCl3) 6 145.1, 135.7, 134.4, 133.0, 131.8, 129.8, 129.3, 128.9, 128.7, 128.4,
128.2, 126.5, 122.8, 122.1, 87.1, 86.7, 81.1, 68.6, 43.1, 21.7; HRMS (ESI) m/z calcd for
C24H13CINO2SNa* (M+Na)* 442.0639, found 442.0639.
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4-methyl-N-(3-phenylprop-2-yn-1-yl)-N-(o-tolylethynyl)benzenesulfonamide (1h)

Compound 1h was obtained as white solid; R¢= 0.57 (petroleum ether : ethyl acetate = 5 : 1); 'H
NMR (400 MHz, CDCl3, TMS) § 7.91 (d, J = 8.0 Hz, 2H), 7.37 (d, J = 7.6 Hz, 1H), 7.27-7.22 (m,
5H), 7.18-7.10 (m, 5H), 4.57 (s, 2H), 2.35 (s, 3H), 2.33 (s, 3H); '3C NMR (101 MHz, CDCI3) &
145.0, 140.2, 134.4, 131.8, 131.7, 129.7, 129.4, 128.7, 128.4, 128.2, 128.1, 125.6, 122.5, 122.1,
86.5, 85.8, 81.3, 70.1, 43.1, 21.7, 20.8; HRMS (ESI) m/z calcd for C2sH21NO2SNa+ (M+Na)+

422.1185, found 422.1187.
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N-((3-chlorophenyl)ethynyl)-4-methyl-N-(3-phenylprop-2-yn-1-yl)benzenesulfonamide (1i)
Compound 1i was obtained as white solid; R¢= 0.6 (petroleum ether : ethyl acetate =5 : 1); "H NMR
(400 MHz, CDCl3, TMS)$ 7.90 (d, J = 8.0 Hz, 2H), 7.357-7.353 (m, 1H), 7.31-7.21 (m, 8H), 7.19-
7.16 (m, 2H), 4.56 (s, 2H), 2.37 (s, 3H).; 3C NMR (101 MHz, CDCl3)  145.2, 134.4, 134.2, 131.8,
131.3,129.8,129.64, 129.62, 128.8, 128.4, 128.33, 128.26, 124.6 122.1, 86.8, 83.4, 81.1, 70.3, 43.0,
21.7. HRMS (ESI) m/z calcd for C24H1sCINO,SNa™ (M+Na)* 442.0639, found 442.0641.
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4-methyl-N-(3-phenylprop-2-yn-1-yl)-N-(m-tolylethynyl)benzenesulfonamide (1j)

Compound 1j was obtained as white solid; R¢= 0.6 (petroleum ether : ethyl acetate =5 : 1); "H NMR
(400 MHz, CDCl3, TMS) 8 7.91 (d, J = 8.0 Hz, 2H), 7.29-7.21 (m, 6H), 7.19-7.16 (m, 4H), 7.10-
7.08 (m, 1H), 4.55 (s, 2H), 2.34 (s, 3H), 2.30 (s, 3H); 3C NMR (101 MHz, CDCls) 6 145.0, 138.1,
134.4,132.3,131.8, 129.7, 129.0, 128.73, 128.72, 128.4, 128.29, 128.27, 122.6, 122.2, 86.6, 81.8,
81.3,71.4,43.1,21.7,21.3; HRMS (ESI) m/z calcd for C2sH21NO2SNa+ (M+Na)+ 422.1185, found

422.1187.
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N-((3-bromophenyl)ethynyl)-4-methyl-N-(3-phenylprop-2-yn-1-yl)benzenesulfonamide (1k)

Compound 1k was obtained as pale yellow solid; Rr = 0.6 (petroleum ether : ethyl acetate = 5 : 1);
"H NMR (400 MHz, CDCl3, TMS) & 7.90 (d, J = 8.0 Hz, 2H), 7.52-7.51 (m, 1H), 7.42-7.39 (m
1H), 7.31-7.24 (m, 6H), 7.19-7.13 (m, 3H), 4.56 (s, 2H), 2.36 (s, 3H); '3*C NMR (101 MHz, CDCl3)
5 145.2,134.3,134.2,131.8, 131.1, 130.0, 129.8, 128.8, 128.33, 128.32, 124.8, 122.2, 122.0, 86.8,
83.5, 81.1, 70.1, 43.0, 21.7; HRMS (ESI) m/z calcd for Co4Hi1sBrNO>SNa+ (M+Na)+ 486.0134,

found 486.0139.
F
g
=
TS\N
S

N-((3-fluorophenyl)ethynyl)-4-methyl-N-(3-phenylprop-2-yn-1-yl)benzenesulfonamide (11)
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Compound 11 was obtained as white solid; R¢= 0.6 (petroleum ether : ethyl acetate =5 : 1); "H NMR
(400 MHz, CDCI3, TMS) 8 7.90 (d, J = 7.6 Hz, 2H), 7.30-7.22 (m, 6H), 7.17-7.16 (m, 3H), 7.07
(d,J=9.2 Hz, 1H), 6.98 (t,J= 8.0 Hz, 1H), 4.56 (s, 2H), 2.35 (s, 3H); '3C NMR (101 MHz, CDCl;)
8 162.4 (d,J=247.2 Hz), 145.2, 134.3, 131.7, 130.0 (d, J = 8.8 Hz), 129.8, 128.8, 128.32, 128.29,
127.4 (d, J=2.9 Hz), 124.6 (d, J=9.8 Hz), 122.0, 118.2 (d, /=22.8 Hz), 115.3 (d, /=212 Hz),
86.7, 83.1, 81.1,70.4, 42.9, 21.7; '°F NMR (376 MHz, CDCl3) & -113.09; HRMS (ESI) m/z calcd
for Co4H1sFNO,SNa+ (M+Na)* 426.0935, found 426.0935.

Ts.

Vi \>

N-(cyclopropylethynyl)-4-methyl-N-(3-phenylprop-2-yn-1-yl)benzenesulfonamide (1m)
Compound 1m was obtained as yellow solid; R¢= 0.6 (petroleum ether : ethyl acetate = 5 : 1);'H
NMR (400 MHz, CDCIl3, TMS) 6 7.85 (d, J = 8.0 Hz, 2H), 7.31-7.23 (m, 5H), 7.15-7.13 (m, 2H),
4.41 (s, 2H), 2.35 (s, 3H), 1.35-1.29 (m, 1H), 0.81- 0.76 (m, 2H), 0.67-0.63 (m, 2H); '3C NMR (100
MHz, CDCl3) 6 144.7, 134.3, 131.7, 129.5, 128.6, 128.3, 128.2, 122.2, 86.2, 81.5, 75.5, 68.4, 42.9,
21.7,9.0, -0.6; HRMS (ESI) m/z calcd for C21HigNO2SNa* (M+Na)+ 372.1029, found 372.1029.
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N-((4-bromophenyl)ethynyl)-N-(3-(4-bromophenyl)prop-2-yn-1-yl)-4-
methylbenzenesulfonamide (10)

Compound 1o was obtained as pale yellow solid; Rr = 0.6 (petroleum ether : ethyl acetate =5 : 1);
'H NMR (400 MHz, CDCl3, TMS) & 7.89 (d, J = 8.0 Hz, 2H), 7.42 (d, J= 8.8 Hz, 2H), 7.39 (d, /=
8.8 Hz, 2H), 7.30 (d, J = 8.0 Hz, 2H), 7.23 (d, J = 8.8 Hz, 2H), 7.02 (d, J = 8.8 Hz, 2H), 4.53 (s,
2H), 2.38 (s, 3H); 3C NMR (101 MHz, CDCl3) 6 145.2, 134.3, 133.2, 133.0, 131.7, 131.6, 129.8,
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128.4, 123.2 122.3, 121.7, 121.0, 85.6, 83.1, 82.4, 70.5, 42.9, 21.8; HRMS (ESI) m/z calcd for
C24H17Br2NO>SNa™ (M+Na)+ 565.9219, found 565.9222.

Br

N

AN

74

N-((4-bromophenyl)ethynyl)-N-(3-(4-iodophenyl)prop-2-yn-1-yl)-4-
methylbenzenesulfonamide (1p)

Compound 1p was obtained as white solid; R¢= 0.57 (petroleum ether : ethyl acetate = 5 : 1); 'H
NMR (400 MHz, CDCl3, TMS) 8 7.88 (d, J = 8.0 Hz, 2H), 7.59 (d, J = 8.0 Hz, 2H), 7.42 (d, J =
8.0 Hz, 2H), 7.30-7.22 (m, 4H), 6.88 (d, J= 8.0 Hz, 2H), 4.53 (s, 2H), 2.38 (s, 3H); '*C NMR (101
MHz, CDCl) 6 145.2, 137.5, 134.3, 133.2, 133.0, 131.7, 129.8, 128.3, 122.3, 121.6, 121.5, 94.9,
85.8, 83.1, 82.7, 70.5, 42.9, 21.8; HRMS (ESI) m/z calcd for C4H;7BrINO,SNa*™ (M+Na)*
611.9100, found 611.9101.
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methy 4-(3-((N-((4-bromophenyl)ethynyl)-4-methylphenyl)sulfonamido)prop-1-yn-1-
y)benzoate (1q)

Compound 1q was obtained as pale yellow solid; R¢ = 0.55 (petroleum ether : ethyl acetate = 5 :
1);'H NMR (400 MHz, CDCI3, TMS) § 7.94-7.89 (m, 4H), 7.42 (d, J = 8.0 Hz, 2H), 7.30 (d, J =
8.0 Hz, 2H), 7.26-7.20 (m, 4H), 4.57 (s, 2H), 3.91 (s, 3H), 2.36 (s, 3H); 3*C NMR (101 MHz, CDCl;)
5 166.4, 145.3, 134.2, 133.0, 131.7, 131.6, 130.1, 129.8, 129.4, 128.3, 126.6, 122.3, 121.6, 85.8,
84.2,83.1,70.5,52.4,42.8,21.7, HRMS (ESI) m/z calcd for C26H20BrNO4SNa* (M+Na)* 544.0189,
found 544.0190.
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N-((4-bromophenyl)ethynyl)-N-(3-(3-fluorophenyl)prop-2-yn-1-yl)-4-
methylbenzenesulfonamide (1r)

Compound 1r was obtained as yellow solid; R¢= 0.6 (petroleum ether : ethyl acetate = 5 : 1); 'H
NMR (400 MHz, CDCl3;, TMS) 6 7.90 (d, J= 8.4 Hz, 2H), 7.42 (d, J=8.4 Hz, 2H), 7.31 (d, /= 8.0
Hz, 2H), 7.25-7.19 (m, 3H), 7.00 (td, J; = 8.4, J>=2.4 Hz, 1H), 6.95 (d, /= 8.0 Hz, 1H), 6.78 (d, J
= 8.8 Hz, 1H), 4.55 (s, 2H), 2.38 (s, 3H); '*C NMR (101 MHz, CDCl3) 6 162.2 (d, J = 247.7 Hz),
145.3,134.3, 133.0, 131.6, 129.9 (d, /= 8.6 Hz), 129.8 , 128.3, 127.6 (d, J=3.1 Hz), 123.8 (d, /=
9.5Hz), 122.3,121.6,118.6 (d,J=23.1 Hz), 116.2 (d,/J=21.2 Hz), 85.4 (d,/=3.4 Hz), 83.1, 82.1,
70.4, 428, 21.6; F NMR (376 MHz, CDCl3) & -112.70; HRMS (ESI) m/z caled for
C24H17BrFNO>SNa+ (M+Na)* 504.00340, found 504.0045.
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N-((4-bromophenyl)ethynyl)-N-(3-(2-chlorophenyl)prop-2-yn-1-yl)-4-
methylbenzenesulfonamide (1s)

Compound 1s was obtained as yellow solid; R¢= 0.6 (petroleum ether : ethyl acetate = 5 : 1); 'H
NMR (400 MHz, CDCl3;, TMS) & 7.90 (d, J= 7.6 Hz, 2H), 7.38 (d, /= 8.0 Hz, 2H), 7.29 (d, /= 7.6
Hz, 2H), 7.24-7.22 (m, 3H), 7.16 (t,J= 7.6 Hz, 1H), 7.05-7.02 (m, 2H), 4.55 (s, 2H), 2.36 (s, 3H);
3C NMR (101 MHz, CDCl3) & 145.2, 134.1, 133.8, 132.9, 131.5, 131.4, 129.68, 129.65, 129.5,
128.9, 128.1, 123.5, 122.1, 121.4, 85.0, 83.1, 82.4, 70.3, 42.6, 21.6. HRMS (ESI) m/z caled for
C24H17BrCINO,SNa* (M+Na)* 519.9744, found 519.9747.
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N-((4-bromophenyl)ethynyl)-N-(3-(3-iodophenyl)prop-2-yn-1-yl)-4-
methylbenzenesulfonamide (1t)

Compound 1t was obtained as yellow solid; R¢= 0.57 (petroleum ether : ethyl acetate = 5 : 1); 'H
NMR (400 MHz, CDCl3, TMS) 6 7.89 (d, J = 8.4 Hz, 2H), 7.62 (d, J = 8.0 Hz, 1H), 7.45-7.41 (m,
3H), 7.32 (d, /= 8.4 Hz, 2H), 7.24 (d, /= 8.4 Hz, 2H), 7.14 (d, /= 7.6 Hz, 1H), 6.98 (t,J= 7.6 Hz,
1H), 4.55 (s, 2H), 2.41 (s, 3H); 3C NMR (101 MHz, CDCls) § 145.3, 140.3, 137.8, 134.3, 133.1,
131.7, 130.8, 129.84, 129.79, 128.3, 124.0, 122.3, 121.6, 93.5, 84.9, 83.1, 82.6, 70.5, 42.8, 21.9;
HRMS (EST) m/z calcd for C24H;7BrINO,SNa™ (M+Na)* 611.9100, found 611.9103.
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N-((4-bromophenyl)ethynyl)-N-(3-(2-bromophenyl)prop-2-yn-1-yl)-4-
methylbenzenesulfonamide (1u)

Compound 1u was obtained as yellow solid; R¢= 0.61 (petroleum ether : ethyl acetate = 5 : 1); 'H
NMR (400 MHz, CDCl3;, TMS) 8 7.89 (d, J= 8.0 Hz, 2H), 7.52 (d, /= 7.6 Hz, 1H), 7.42 (d, /= 8.4
Hz, 2H), 7.27-7.24 (m, 4H), 7.22 -7.13 (m, 3H), 4.61 (s, 2H), 2.31 (s, 3H); *C NMR (101 MHz,
CDCls) 6 145.2,134.2, 133.7, 133.1, 132.5, 131.7, 130.0, 129.8, 128.4, 127.0, 125.5, 124.3, 122.3,
121.8, 85.8, 85.1, 83.2, 70.6, 42.9, 21.7; HRMS (ESI) m/z caled for C24H17Br2NO2SNa+ (M+Na)+
565.9219, found 565.9222.
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N-((4-bromophenyl)ethynyl)-N-(3-(2-fluorophenyl)prop-2-yn-1-yl)-4-
methylbenzenesulfonamide (1v)

Compound 1v was obtained as yellow solid; R¢= 0.61 (petroleum ether : ethyl acetate = 5 : 1); 'H
NMR (400 MHz, CDCl3;, TMS) 6 7.89 (d, J= 8.4 Hz, 2H), 7.42 (d, J = 8.4 Hz, 2H), 7.32-7.24 (m,
5H), 7.17-7.13 (m, 1H), 7.06-7.01 (m, 2H), 4.59 (s, 2H), 2.33 (s, 3H); '*C NMR (101 MHz, CDCl;)
8 162.9 (d, J = 253.5 Hz), 145.2, 134.2, 133.7 (d, J = 1.0 Hz), 133.1, 131.6, 130.7 (d, J =8.0 Hz),
129.8,128.3, 124.0 (d, /= 3.7 Hz), 122.3, 121.7, 115.6 (d, J = 20.8 Hz),110.7(d, J= 15.8 Hz), 86.3
(d,J=3.2 Hz), 83.1, 80.2, 70.6, 42.9,21.7; ’F NMR (376 MHz, CDCls) 8 -109.63; HRMS (ESI)
m/z caled for Co4H17BrFNO,SNa+ (M+Na)+ 504.0040, found 504.0045.
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N-((4-bromophenyl)ethynyl)-N-(3-(2-iodophenyl)prop-2-yn-1-yl)-4-
methylbenzenesulfonamide (1w)

Compound 1w was obtained as yellow solid; R¢= 0.62 (petroleum ether : ethyl acetate =5 : 1); 'H
NMR (400 MHz, CDCl3;, TMS) ¢ 7.89 (d, J= 8.0 Hz, 2H), 7.72 (d, /J=8.0 Hz, 1H), 7.37 (d, /= 8.0
Hz, 2H), 7.25-7.18 (m, 5H), 7.11 (d, /= 7.6 Hz, 1H), 6.93 (t, /= 7.6 Hz, 1H), 4.61 (s, 2H), 2.25 (s,
3H);'*C NMR (101 MHz, CDCl3) 8 145.2, 138.7, 134.1, 133.0, 132.9, 131.5, 129.9, 129.7, 128.6,
128.2, 127.7, 122.1, 121.7, 100.4, 88.3, 84.9, 83.3, 70.6, 42.8, 21.6; HRMS (ESI) m/z calcd for
C24H17BrINO,>SNa*™ (M+Na)* 611.9100, found 611.9105.

N-((4-bromophenyl)ethynyl)-4-chloro-N-(3-phenylprop-2-yn-1-yl)benzenesulfonamide (1x)

Compound 1x was obtained as yellow solid; R¢= 0.62 (petroleum ether : ethyl acetate = 5 : 1); 'H
NMR (400 MHz, CDCl3, TMS) & 7.95 (d, J = 8.8 Hz, 2H), 7.47-7.41 (m, 4H), 7.34-7.23 (m, 5H),
7.15 (d, J=17.2 Hz, 2H), 4.58 (s, 2H); '3C NMR (101 MHz, CDCls)  140.8, 135.7, 133.1, 131.71,
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131.68, 129.7, 129.5, 129.0, 128.5, 122.5, 121.7, 121.4, 87.1, 82.7, 80.8, 70.7, 43.2; HRMS (ESI)
m/z caled for C23H sBrCINO,SNa*™ (M+Na)* 505.9588, found 505.9594.

General procedure for the synthesis of pyrrol

To a sealed Schlenk tube was added diyne (0.2 mmol), Cy;PAuNTf; (7.6mg, 0.01 mmol), H>O (0.6
mmol, 10.8 mg) and this mixture was treated with dry CH3NO: (2 mL) under air. The solution was
heated at 50 °C for 1h. The resulting solution was cooled to room temperature, and filtered through
Celite with ethyl acetate as the eluent. The solvents were evaporated under reduced pressure and the

residue was purified by column chromatography on silica gel to afford the products.

OO

Ts

phenyl(4-phenyl-1-tosyl-1H-pyrrol-3-yl)methanone (2a)

Compound 2a was obtained as yellow solid, 44.3 mg, in 55% yield; R¢= 0.4 (petroleum ether :
dichloromethane = 1 : 1); 'TH NMR (400 MHz, CDCls;, TMS) § 7.83-7.79 (m, 4H), 7.55 (d, J = 2.0
Hz, 1H), 7.51 (t, J= 7.6 Hz, 1H), 7.38 (t,J= 7.6 Hz, 2H), 7.34-7.21 (m, 8H), 2.42 (s, 3H); *C NMR
(101 MHz, CDCl3) 6 190.8, 146.2, 138.4, 135.2, 132.9, 132.7, 130.55, 130.52, 129.8, 128.6, 128.5, 128.3,
127.52, 127.46, 126.7, 126.0, 119.3, 21.9.; HRMS (ESI) m/z calcd for C24H19NO3;SNa*™ (M+Na)*
424.0978, found 424.0978.

(4-(4-bromophenyl)-1-tosyl-1H-pyrrol-3-yl)(phenyl)methanone (2b)

Compound 2b was obtained as pale yellow solid, 68.6 mg, in 71% yield; R¢=0.41 (petroleum ether :
dichloromethane = 1 : 1); 'H NMR (400 MHz, CDCl;, TMS) & 7.83-7.79 (m, 4H), 7.57-7.54 (m,
2H), 7.44-7.33 (m, 6H), 7.27-7.26 (m, 1H), 7.19 (d, J = 8.0 Hz, 2H), 2.42 (s, 3H); '3*C NMR (101
MHz, CDCl3) 8 190.5, 146.3, 138.3, 134.9, 133.0, 131.6, 131.4, 130.5, 130.2, 129.7, 129.3, 128.5,
127.4, 127.0, 125.5, 121.6, 119.4, 21.8; HRMS (ESI) m/z calcd for C24Hi1sBrNO3;SNa™ (M+Na)*
502.0083, found 502.0086.
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(4-(4-chlorophenyl)-1-tosyl-1H-pyrrol-3-yl)(phenyl)methanone (2c)

Compound 2¢ was obtained as pale yellow solid, 53.8 mg, in 62% yield; R¢=0.41 (petroleum ether :
dichloromethane = 1 : 1); 'H NMR (400 MHz, CDCl;, TMS) & 7.83-7.79 (m, 4H), 7.57-7.54 (m,
2H), 7.42 (t, J = 7.6 Hz, 2H), 7.34 (d, J = 8.0 Hz, 2H), 7.26-7.21 (m, 5H), 2.43 (s, 3H); '3C NMR
(101 MHz, CDCl3) & 190.6, 146.3, 138.3, 135.0, 133.4, 133.0, 131.2, 130.5, 129.9, 129.7, 129.3,
128.55, 128.47, 127.4, 127.0, 125.6, 119.5, 21.8; HRMS (ESI) m/z calcd for C24HisCINO3;SNa*
(M+Na)* 458.0588, found 458.0589.

(4-(4-fluorophenyl)-1-tosyl-1H-pyrrol-3-yl)(phenyl)methanone (2d)

Compound 2d was obtained as pale yellow solid, 54.5 mg, in 65% yield; R¢r= 0.4 (petroleum ether :
dichloromethane = 1 : 1); 'H NMR (400 MHz, CDCls;, TMS) & 7.83-7.78 (m, 4H), 7.56-7.53 (m,
2H), 7.41 (t, J=17.6 Hz, 2H), 7.35 (d, J = 8.0 Hz, 2H), 7.30-7.27 (m, 2H), 7.24 (d, /= 2.4 Hz, 1H),
6.97-6.93 (m, 2H), 2.43 (s, 3H); 3C NMR (101 MHz, CDCl3) 8 190.7, 162.3(d, J=247.6 Hz), 146.3,
138.4, 135.0, 132.9, 130.5, 130.3 (d, /= 8.2 Hz), 129.7, 129.5, 128.7(d, J = 3.4 Hz), 128.5, 127.4,
126.9, 125.7, 119.3, 115.2 (d, J = 21.6 Hz), 21.8; 'F NMR (376 MHz, CDCl3) & -114.8; HRMS
(EST) m/z calcd for C2sHisFNO3SNa* (M+Na)* 442.0884, found 442.0884.

HsC
30
/ N\
N

Ts

phenyl(4-(p-tolyl)-1-tosyl-1H-pyrrol-3-yl)methanone (2e)
Compound 2e was obtained as yellow solid, 44.0 mg, in 53% yield; Rf= 0.3 (petroleum ether :
dichloromethane = 1 : 1); 'H NMR (400 MHz, CDCls, TMS) & 7.82-7.80 (m, 4H), 7.55-7.51 (m,
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2H), 7.41 (t,J= 7.6 Hz, 2H), 7.33 (d, J = 8.4 Hz, 2H), 7.25-7.24 (m, 1H), 7.20 (d, /= 8.0 Hz, 2H),
7.07 (d, J = 8.0 Hz, 2H), 2.43 (s, 3H), 2.30 (s, 3H); '3C NMR (101 MHz, CDCl;s) § 190.8, 146.1,
138.5, 137.3, 135.2, 132.8, 130.6, 130.5, 129.8, 129.7, 129.1, 128.5, 127.4, 126.7, 126.0, 119.1,
21.8, 21.3. HRMS (ESI) m/z calcd for C2sH21NO3SNa* (M+Na)* 438.1134, found 438.1136.

H3CO
30
/ N\
N

Ts

(4-(4-methoxyphenyl)-1-tosyl-1H-pyrrol-3-yl)(phenyl)methanone (2f)

Compound 2f was obtained as yellow solid, 45.1 mg, in 52% yield; Rr= 0.25 (petroleum ether :
dichloromethane = 1 : 1); 'H NMR (400 MHz, CDCls;, TMS) & 7.82-7.79 (m, 4H), 7.55-7.52 (m,
2H), 7.40 (t, J=17.6 Hz, 2H), 7.33 (d, J = 8.4 Hz, 2H), 7.26-7.21 (m, 3H), 6.80 (d, /= 8.4 Hz, 2H),
3.76 (s, 3H), 2.42 (s, 3H); *C NMR (101 MHz, CDCl3) § 190.9, 159.1, 146.1, 138.5, 135.1, 132.8,
130.5,130.2,129.8,129.7, 128.4, 127.4,126.7, 125.8, 125.0, 118.8, 113.8, 55.3, 21.8; HRMS (ESI)
m/z caled for C2sH NO4SNa™ (M+Na)™ 454.1084, found 454.1085.

9
Cl 7\ O
N

Ts

(4-(2-chlorophenyl)-1-tosyl-1H-pyrrol-3-yl)(phenyl)methanone (2g)

Compound 2g was obtained as yellow solid, 49.4 mg, in 57% yield; Rs = 0.4 (petroleum ether :
dichloromethane = 1 : 1);'H NMR (400 MHz, CDCl;, TMS) & 7.83-7.78 (m, 4H), 7.56-7.50 (m,
2H), 7.40 (t, J=7.6 Hz, 2H), 7.35 (d, J= 8.4 Hz, 2H), 7.32-7.30 (m, 1H), 7.28-7.25 (m, 2H), 7.22-
7.19 (m, 2H), 2.43 (s, 3H); *C NMR (101 MHz, CDCl3) § 190.2, 146.2, 138.0, 135.1, 133.4, 132.7,
132.2,131.4,130.5, 129.64, 129.62, 129.0, 128.4, 127.4, 127.3, 127.1, 126.7, 125.9, 120.7, 21.8; HRMS
(ESI) m/z calcd for C24H13CINO3SNa* (M+Na)*458.0588, found 458.0590.

£ ¢
PaWa
N

Ts

phenyl(4-(o-tolyl)-1-tosyl-1H-pyrrol-3-yl)methanone (2h)
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Compound 2h was obtained as pale yellow solid, 49.3 mg, in 59% yield; R¢= 0.4 (petroleum ether :
dichloromethane = 1 : 1); "H NMR (400 MHz, CDCl3, TMS) & 7.81 (d, J = 8.4 Hz, 2H), 7.76 (d, J
= 7.6 Hz, 2H), 7.58 (d, /= 2.0 Hz, 1H), 7.52 (t, /= 7.6 Hz, 1H), 7.41-7.34 (m, 4H), 7.20-7.11 (m,
5H), 2.44 (s, 3H), 2.10 (s, 3H); '3*C NMR (101 MHz, CDCls) & 190.4, 146.1, 138.3, 136.5, 135.3,
132.7, 132.6, 130.5, 130.2, 130.0, 129.7, 129.5, 128.4, 127.9, 127.4, 127.1, 126.3, 125.6, 120.1,
21.9, 20.4; HRMS (ESI) m/z calcd for CosH2 NO3SNa*™ (M+Na)*™438.1134, found 438.1134.

(4-(3-chlorophenyl)-1-tosyl-1H-pyrrol-3-yl)(phenyl)methanone (2i)

Compound 2i was obtained as yellow solid, 50.0 mg, in 57% yield; Rf = 0.4 (petroleum ether :
dichloromethane = 1 : 1); 'H NMR (400 MHz, CDCls;, TMS) & 7.83-7.79 (m, 4H), 7.56-7.52 (m,
2H), 7.42 (t, J= 7.6 Hz, 2H), 7.36-7.32 (m, 3H), 7.27 (d, /= 2.4 Hz, 1H), 7.21-7.18 (m, 3H), 2.42
(s,3H); P*CNMR (101 MHz, CDCl3) 8 190.5, 146.3, 138.3, 134.9, 134.5, 134.1, 132.9, 130.5, 129.6,
129.5, 129.1, 128.53, 128.51, 127.5, 127.4, 126.99, 126.98, 125.6, 119.7, 21.8; HRMS (ESI) m/z
calcd for C24H13CINO3SNa* (M+Na)* 458.0588, found 458.0590.

el 5

/ N\
N

Ts

phenyl(4-(m-tolyl)-1-tosyl-1H-pyrrol-3-yl)methanone (2j)

Compound 2j was obtained as yellow solid, 42.7 mg, in 51% yield; R¢r= 0.4 (petroleum ether :
dichloromethane = 1 : 1); 'H NMR (400 MHz, CDCls;, TMS) & 7.83-7.78 (m, 4H), 7.54-7.51 (m,
2H), 7.40 (t, J=17.6 Hz, 2H), 7.34 (d, J = 8.0 Hz, 2H), 7.25 (d, /= 2.8 Hz, 1H), 7.16-7.13 (m, 1H),
7.10-7.08 (m, 2H), 7.03 (d, J= 7.2 Hz, 1H), 2.44 (s, 3H), 2.27 (s, 3H); 3C NMR (101 MHz, CDCl;)
51909, 146.2, 138.5, 137.9, 135.2, 132.8, 132.5, 130.7, 130.5, 129.8, 129.3, 128.4, 128.29, 128.25,
127.4,126.7,126.1, 125.8, 119.3,21.9, 21.5; HRMS (ESI) m/z calcd for C2sH2/NO3SNa*™ (M+Na)*
438.1134, found 438.1134.
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(4-(3-bromophenyl)-1-tosyl-1H-pyrrol-3-yl)(phenyl)methanone (2k)

Compound 2k was obtained as yellow solid, 60.7 mg, in 63% yield; R¢= 0.41 (petroleum ether :
dichloromethane = 1 : 1); 'H NMR (400 MHz, CDCl;, TMS) & 7.83-7.78 (m, 4H), 7.56-7.53 (m,
2H), 7.47 (s, 1H), 7.42 (t, J= 7.6 Hz, 2H), 7.35 (d, J= 8.0 Hz, 3H), 7.27-7.22 (m, 2H), 7.12 (t, J =
8.0 Hz, 1H), 2.43 (s, 3H); *C NMR (101 MHz, CDCl5) & 190.5, 146.4, 138.3, 134.9, 134.8, 133.0,
131.4,130.6,130.4, 129.74, 129.66, 129.0, 128.53,127.48, 127.45, 127.0, 125.6, 122.3, 119.7, 21.8;
HRMS (EST) m/z caled for C24H1sBrNO3;SNa* (M+Na)* 502.0083, found 502.0087.

(4-(3-fluorophenyl)-1-tosyl-1H-pyrrol-3-yl)(phenyl)methanone (21)

Compound 21 was obtained as yellow solid, 47.5 mg, in 57% yield; R¢= 0.41 (petroleum ether :
dichloromethane = 1 : 1); 'H NMR (400 MHz, CDCls;, TMS) & 7.83-7.79 (m, 4H), 7.57-7.53 (m,
2H), 7.42 (t, J=17.6 Hz, 2H), 7.35 (d, J = 8.0 Hz, 2H), 7.28 (d, /= 2.4 Hz, 1H), 7.25-7.18 (m, 1H),
7.08-7.03 (m, 2H), 6.94-6.90 (m, 1H), 2.43 (s, 3H); 3*C NMR (101 MHz, CDCl3) 8 190.5, 162.6 (d,
J=246.3 Hz), 146.3, 138.3, 135.0, 134.9( d, J= 8.4 Hz), 133.0, 130.5, 129.8, 129.7, 129.3 (d, J =
2.3 Hz), 128.5,127.5, 126.9, 125.7, 124.4 (d, /= 2.8 Hz), 119.7, 115.6 (d, J=22.4 Hz), 1143 (d, J
= 21.1 Hz), 21.8; "F NMR (376 MHz, CDCl) & -113.5; HRMS (ESI) m/z calcd for
C24H1sFNO3SNa*™ (M+Na)*442.0884, found 442.0882.

(4-cyclopropyl-1-tosyl-1H-pyrrol-3-yl)(phenyl)methanone (2m)

Compound 2m was obtained as yellow oil 46.5 mg, in 64% yield; Rr= 0.55 (petroleum ether :
dichloromethane = 1 : 1)!H NMR (400 MHz, CDCl;3, TMS) & 7.81-7.79 (m, 2H), 7.73 (d, J = 8.4
Hz, 2H), 7.58 (t, J= 7.6 Hz, 1H), 7.50-7.46 (m, 2H), 7.41 (d, J=2.4 Hz, 1H), 7.31 (d, /= 8.4 Hz,
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2H), 6.79 (d, J = 1.6 Hz, 1H), 2.41 (s, 3H), 2.23-2.16 (m, 1H), 0.90-0.85 (m, 2H), 0.54- 0.50 (m,
2H); *C NMR (101 MHz, CDCl3) 8 191.3, 145.9, 139.3, 135.2, 133.6, 132.4, 130.4, 129.4, 128.5,
127.2,127.1,116.6,21.8, 8.5, 7.2. HRMS (ESI) m/z calcd for C2;H;oNO3SNa* (M+Na)* 388.0978,
found 388.0978.

\
/
N

Ts

(4-bromophenyl)(4-phenyl-1-tosyl-1H-pyrrol-3-yl)methanone (2n)

Compound 2n was obtained as yellow solid, 34.0mg, in 35% yield; Rr= 0.4 (petroleum ether :
dichloromethane = 1 : 1); "H NMR (400 MHz, CDCl3, TMS) & 7.82 (d, J = 8.0 Hz, 2H), 7.65 (d, J
= 8.0 Hz, 2H), 7.54-7.51 (m, 3H), 7.35 (d, J = 8.0 Hz, 2H), 7.27-7.22 (m, 6H), 2.43 (s, 3H); *C
NMR (101 MHz, CDClz) 6 189.7, 146.3, 137.1, 135.0, 132.5, 131.7, 131.2, 130.5, 130.3, 128.6,
128.4,127.9,127.6,127.5,126.5, 125.6, 119.4, 21.8; HRMS (ESI) m/z calcd for Co4H13sBrNO3SNa*
(M+Na)* 502.0083, found 502.0085.

Br.
/i) OBr
N

Ts

(4-bromophenyl)(4-(4-bromophenyl)-1-tosyl-1H-pyrrol-3-yl)methanone (20)

Compound 20 was obtained as yellow solid, 66.8 mg, in 60% yield; R¢= 0.4 (petroleum ether :
dichloromethane = 1 : 1); "H NMR (400 MHz, CDCl3, TMS) & 7.82 (d, J = 8.0 Hz, 2H), 7.66 (d, J
= 8.4 Hz, 2H), 7.56 (d, J = 8.4 Hz, 2H), 7.52 (d, J=2.0 Hz, 1H), 7.39 (d, J = 8.4 Hz, 2H), 7.35 (d,
J = 8.0 Hz, 2H), 7.26 (d, J = 2.4 Hz, 1H), 7.17 (d, J = 8.0 Hz, 2H), 2.43 (s, 3H); '3C NMR (101
MHz, CDCls) 6 189.5, 146.5,137.1, 134.9, 131.9, 131.55, 131.51, 131.2, 130.6, 130.2, 129.3, 128.2,
127.5, 126.9, 125.3, 121.8, 119.6, 21.9; HRMS (ESI) m/z calcd for Co4H17Br2NO3SNa* (M+Na)*
581.9168, found 581.9168.
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(4-(4-bromophenyl)-1-tosyl-1H-pyrrol-3-yl)(4-iodophenyl)methanone (2p)

Compound 2p was obtained as yellow solid, 81.0 mg, in 67% yield; R¢= 0.40 (petroleum ether :
dichloromethane = 1 : 1); "H NMR (400 MHz, CDCl3, TMS) & 7.82 (d, J = 8.0 Hz, 2H), 7.78 (d, J
= 8.0 Hz, 2H), 7.50 (d, /= 8.4 Hz, 3H), 7.39 (d, J = 8.0 Hz, 2H), 7.35 (d, J = 8.4 Hz, 2H), 7.26 (s,
1H), 7.17 (d, J = 8.0 Hz, 2H), 2.43 (s, 3H);"*C NMR (101 MHz, CDCls) & 189.7, 146.4, 137.9,
137.6, 134.9, 131.52, 131.49, 131.1, 130.6, 130.2, 129.3, 127.5, 127.0, 125.2, 121.8, 119.6, 100.8,
21.9; HRMS (ESI) m/z caled for C24H7BrINO3SNa*™ (M+Na)* 627.9049, found 627.9050.

CO,CH3

Br.
2 35
7\
N

Ts

methyl 4-(4-(4-bromophenyl)-1-tosyl-1H-pyrrole-3-carbonyl)benzoate (2q)

Compound 2q was obtained as yellow solid, 58.6 mg, in 54% yield; R¢= 0.38 (petroleum ether :
dichloromethane = 1 : 1); "H NMR (400 MHz, CDCl3, TMS) & 8.08 (d, J = 8.0 Hz, 2H), 7.83 (d, J
=2.0 Hz, 2H), 7.81 (d, J = 2.0 Hz, 2H), 7.54 (d, J=2.4 Hz, 1H), 7.39 (d, J = 8.4 Hz, 2H), 7.36 (d,
J=8.4Hz, 2H), 7.27 (d, J= 2.4 Hz, 1H), 7.19 (d, J = 8.0 Hz, 2H), 3.95 (s, 3H), 2.44 (s, 3H); 13C
NMR (101 MHz, CDClz) 6 189.9, 166.3, 146.5, 141.9, 134.8, 133.7, 131.5, 130.6, 130.3, 129.7,
129.4, 129.2, 127.5, 127.4, 125.2, 121.8, 119.7, 52.6, 21.9; HRMS (ESI) m/z calcd for
C26H20BrNOsSNa* (M+Na)* 560.0138, found 560.0140.

Br.
OOF
/N
N

Ts

(4-(4-bromophenyl)-1-tosyl-1H-pyrrol-3-yl)(3-fluorophenyl)methanone (2r)

Compound 2r was obtained as yellow solid, 53.8 mg, in 55% yield; Rr= 0.41 (petroleum ether :
dichloromethane = 1 : 1); 'H NMR (400 MHz, CDCl3, TMS) & 7.83 (d, J = 8.4 Hz, 2H), 7.58-7.56
(m, 2H), 7.47 (d, J=9.2 Hz, 1H), 7.42-7.35 (m, 5H), 7.27- 7.23 (m, 2H), 7.17 (d, J= 8.4 Hz, 2H),
2.44 (s, 3H); 3*C NMR (101 MHz, CDCl3) & 189.1, 162.6 (d, J=249.4Hz), 146.5, 140.4 (d, /= 6.3
Hz), 134.8, 131.49, 131.46, 130.6, 130.25 (d, J = 7.6 Hz), 130.24, 129.3, 127.5, 127.1, 125.5 (d, J
=2.9Hz), 125.1, 121.8, 120.0 (d, J=21.4 Hz), 119.6, 116.3 (d, J = 22.5 Hz), 21.8; '°F NMR (376
MHz, CDCl3) 6 -111.7; HRMS (ESI) m/z calcd for Co4H17BrFNO3;SNat (M+Na)* 519.9990, found

519.9992.
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(4-(4-bromophenyl)-1-tosyl-1H-pyrrol-3-yl)(3-chlorophenyl)methanone (2s)

Compound 2s was obtained as yellow solid, 47.6mg, in 46% yield; Rr= 0.42 (petroleum ether :
dichloromethane = 1 : 1); 'H NMR (400 MHz, CDCl;, TMS) & 7.83 (d, J = 8.4 Hz, 2H), 7.72 (s,
1H), 7.65 (d, J=7.6 Hz, 1H), 7.55 (d, /= 2.4 Hz, 1H), 7.52 (d, J= 8.0 Hz, 1H), 7.41-7.34 (m, 5H),
7.26 (d, J = 2.4 Hz, 1H), 7.17 (d, J = 8.4 Hz, 2H), 2.44 (s, 3H); 3C NMR (101 MHz, CDCl;) &
189.1, 146.5, 139.9, 134.9, 134.8, 132.9, 131.51, 131.48, 130.6, 130.3, 129.9, 129.6, 129.3, 127.8,
127.5,127.2,125.2, 121.8, 119.6, 21.9; HRMS (ESI) m/z calcd for Co4H17BrCINO3;SNa* (M+Na)*
535.9693, found 535.9697.

(4-(4-bromophenyl)-1-tosyl-1H-pyrrol-3-yl)(3-iodophenyl)methanone (2t)

Compound 2t was obtained as yellow solid, 59.4 mg, in 50% yield; Rr= 0.45 (petroleum ether :
dichloromethane =1 : 1); "H NMR (400 MHz, CDCls, TMS) & 8.05 (s, 1H), 7.86-7.82 (m, 3H), 7.73
(d,J=7.6 Hz, 1H), 7.55 (d, J=2.0 Hz, 1H), 7.40-7.36 (m, 4H), 7.26 (d,J=2.0 Hz, 1H), 7.17-7.14
(m, 3H), 2.44 (s, 3H); *C NMR (101 MHz, CDCls) & 188.9, 146.4, 141.6, 140.1, 138.5, 134.8,
131.5, 131.4, 130.6, 130.25, 130.22, 129.2, 128.7, 127.5, 127.2, 125.1, 121.8, 119.6, 94.2, 21.9;
HRMS (ESI) m/z calcd for C24H7BrINO3;SNa™ (M+Na)* 627.9049, found 627.9051.

Br.
Br,
S8y
/ N\

N

Ts
(2-bromophenyl)(4-(4-bromophenyl)-1-tosyl-1H-pyrrol-3-yl)methanone (2u)
Compound 2u was obtained as yellow solid,54.6 mg, in 49% yield; R¢= 0.38 (petroleum ether :

dichloromethane = 1 : 1); "H NMR (400 MHz, CDCls, TMS) & 7.79 (d, J = 8.4 Hz, 2H), 7.57 (d, J
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= 7.2 Hz, 1H), 7.42-7.40 (m, 3H), 7.36-7.32 (m, 4H), 7.31-7.26 (m, 3H), 7.17 (d, J = 2.4 Hz, 1H),
2.43 (s, 3H); 3C NMR (101 MHz, CDCls) § 190.0, 146.5, 141.1, 134.8, 133.5, 131.6, 131.3, 131.2,
130.61, 130.58, 129.39, 129.37, 129.0, 127.5, 127.4, 125.7, 121.8, 120.1, 119.9, 21.9; HRMS (ESI)
m/z caled for C24H17BroNO3SNa* (M+Na)* 581.9168, found 581.9169.

(4-(4-bromophenyl)-1-tosyl-1H-pyrrol-3-yl)(2-fluorophenyl)methanone (2v)

Compound 2v was obtained as pale yellow solid, 49.8 mg, in 50% yield; R¢=0.43 (petroleum ether :
dichloromethane =1 : 1); 'TH NMR (400 MHz, CDCl3, TMS) & 7.80 (d, J= 8.4 Hz, 2H), 7.567-7.565
(m, 1H), 7.52-7.43 (m, 2H), 7.39-7.34 (m, 4H), 7.22-7.16 (m, 4H), 7.04 (t,J=9.2 Hz, 1H), 2.43 (s,
3H); *C NMR (101 MHz, CDCl3) § 187.1, 161.1 (d, J = 254.3 Hz), 146.4, 134.8, 133.5 (d, J =
8.5Hz), 131.5, 131.2, 130.7 (d, J = 2.3 Hz), 130.59, 130.57, 129.0, 128.4 (d, J= 2.6 Hz), 127.9 (d,
J=13.8Hz), 127.5126.5,124.3 (d,J=3.6 Hz), 121.7,119.7, 116.5 (d,J=21.9 Hz), 21.8; ’"F NMR
(376 MHz, CDCl3) 6 -112.0; HRMS (ESI) m/z calcd for C24H;7BrFNO3;SNa* (M+Na)* 519.9990,
found 519.9993.

(4-(4-bromophenyl)-1-tosyl-1H-pyrrol-3-yl)(2-iodophenyl)methanone (2w)

Compound 2w was obtained as yellow solid, 51.0 mg, in 42% yield; R¢= 0.45 (petroleum ether :
dichloromethane = 1 : 1); 'H NMR (400 MHz, CDCl3;, TMS) & 7.86 (d, J = 7.6 Hz, 1H), 7.80 (d, J
= 8.4 Hz, 2H), 7.43-7.41 (m, 2H), 7.39-7.34 (m, 4H), 7.32-7.26 (m, 3H), 7.18 (d, /= 2.4 Hz, 1H),
7.14 (td, J;= 8.0 Hz, J>= 2.0 Hz, 1H), 2.43 (s, 3H); 3*C NMR (101 MHz, CDCl3) & 191.5, 146.5,
144.5, 140.1, 134.8, 131.7, 131.4, 131.3, 130.59, 130.57, 129.5, 129.1, 129.0, 128.0, 127.5, 125.1,
121.8,120.2,92.9, 21.9; HRMS (ESI) m/z calcd for C24H7BrINO3SNa* (M+Na)* 627.9049, found
627.9050.
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Cl

(4-(4-bromophenyl)-1-((4-chlorophenyl)sulfonyl)-1H-pyrrol-3-yl)(phenyl)methanone (2x)
Compound 2x was obtained as yellow solid, 71.3 mg, in 71% yield; R¢= 0.42 (petroleum ether :
dichloromethane = 1 : 1); 'H NMR (400 MHz, CDCI3, TMS) & 7.87 (d, J = 8.4 Hz, 2H), 7.79 (d, J
=7.2 Hz, 2H), 7.57-7.51 (m, 4H), 7.44-7.37 (m, 4H), 7.26 (d, J=2.0 Hz, 1H), 7.18 (d, /= 8.0 Hz,
2H); 3C NMR (101 MHz, CDCl3) 6 190.4, 141.8, 138.1, 136.3, 133.1, 131.5, 131.4, 130.3, 130.2,
129.8, 129.7, 128.8, 128.6, 126.7, 126.1, 121.8, 119.3; HRMS (ESI) m/z caled for
C23HsBrCINO3SNa* (M+Na)* 521.9537, found 521.9540.
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Crystal structure

2a, CDCC 2127108

Bond precision:

Cell:

Temperature:

Volume
Space group
Hall group
Moiety formula
Sum formula
Mr

Dx,g cm-3

zZ

Mu (mm-1)
F00O0

FO00"

h,k, lmax
Nref

Tmin, Tmax
Tmin’

Cc-C = 0.0017 A Wavelength=1.34150
a=8.25955(8) b=10.43795(9) c=22.5124(2)
alpha=90 beta=9%0 gamma=90
100 K

Calculated Reported

1940.86(3) 1940.86(3)

Pcal?ll Pcaz2 (1)

P 2¢c —-2ac ?

C24 H19 N 03 S ?

C24 H19 N 03 S CZ24 H19 N 03 S

401.46 401.46

1.374 1.374

4 4

1.106 1.096

840.0 840.0

842.94

10,13,29 10,13,29

4457 2289] 4408

0.769,0.8986 0.483,1.000

0.760

Correction method= # Reported T Limits: Tmin=0.483 Tmax=1.000
AbsCorr = MULTI-SCAN

Data completeness= 1.93/0.99 Theta (max)= 60.600

R(reflections)= 0.0221( 4392)

S =1.048

wR2 (reflections)=
0.0611( 4408)
Npar= 264
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19 Spectrometer 400.13
Frequency
20 Spectral Width B012.8
21 Lowest
Frequency
22 Nucleus 1H
23 Acquired Siza 32768
24 Spectral 85536
) J .
T Py N ol Ly
IR 41 e T T
g ==% = 5 =
g 538 8 2 2
9.5 8.0 85 8.0 Th 7.0 6.5 6.0 2.0 4.5 4.0 3.5 3.0 2:6 2.0 L5 Lo 0.3 0.0 0.5 -L0
£l (o)
wglg-h
§ sEgEeg m g =
; AzE5-d 8 3 =
= i FEEEE B & 2 Farasmatar
T RTP T T

~12710:55:00

WI-05-12TI0

L

| 19 Spactromensr 00081
Frea
20 Spectral

Lo L " , " o ik A AN e

bl
£1 (ppal
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SV ONGOCOOVNOCE MY —@mEme — & o B
CRac2aRdccfAnsSenoSTne § = 8
REScaaRat ot baodH Rt s E Y &
o A R - - e ©
RN |
Parameter Value
1 Data File Name D/ pt/ 2021/ wql-E-5-f
8/ fid
2 Title wgl—6-5-1
3 Comment
4 Origin Bruker Bi GabH
5 Owner nmrsu
| I & Site
{ | 7 Spectrometer spect
8 Author
9 Solvent

10 Temparature
11 Pulss Sequence
12 Numbar: of Scans 8

13 Recetver Gain 3z
14 Relaxation Dalay 1.0000
15 Pulse Width 99000
16 Acquisition Time 4.0894

17 Acquisition Date  2021-11-23T14:43:00
18 Medification Date 2021-11-23114:43:00

19 Spectromater 400.13
Frequency
| 20 Spectral Tidth  8012.3
! 21 Lowest Frequency -1347.2
M
32768
24 Spactral & 65536
|
1
i
U ]
'LJL J A_LA_/J 1
T i T
2 o 2
8 8 g
a - -
T T T T T T T T T T T T T T T T T T T T
9.5 80 B85 80 6.0 55 50 45 40 35 36 25 20 L& L0 0.5 0.0 -0.5 -LO0 -L§
£l (ppm)
wol=6-5f — oo &
98 a & FRASTEET 2 & g
Pt e Amdisid 3 & 3
88 23 CYEgeRY O o =
L 2 HEBEREL R g =
] | SN N |
Parauetar value
1 D:/ pr/ 2021
SzpEnyg ‘
AEECES gr
Nm®ECS 2 wql-6-3-F
i e e §
12NN
[ Bruker BicSpin GubH
5 rmrsuy
&
7 Spectremetar spect
| " T 8 Author
5 Solvent [=ak]
L 10 Temperature 295.7
11 Pulse Sequence  zgpgdd
. - = x = 12 Nusber of Seans 150
13 130 25 120 115 10 137
£1 (ppm) 2. 0000
10,0000
1.3831
2021-11 3:00
2021-11- 200
Spectrometer 100.61
Freguency
ectral Width 240383
21 Lewest Freguency -1932.3
22 Nucleus 3¢
! i ! 23 Acquired 32768
M 63336
|
T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 0 o 0 50 40 30 2 10
£l (ppm)
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wql-6-5-f o
&
&
Parameter Valne
L Dats File Hame  D:/ ptf 2021/ wal—6-5-
£/ 5/ £id
2 Title wal—6—5-f
3 Comment
4 ‘Origin Bruker BioSpin Gubl
5 Owner nr su
6 Site
7 Spectramstsr spact
8 huther
9 Solvent CICL3
10 Temperature 295.3
11 Pulse Sequence  zgfhizan 2
12 Fumber of Scanz 16
13 Reseiver Gain 187
14 Relexation Delay 1.0000
15 Pulse Width 18. 0000
16 Aequisition Time 0. 7340
17 hequizition Date 2021-11-22T10:54:00
18 Medification  2021-11-22T10:54:00
Date
19 Spectrometer 376.50
Frequency
20 Spectral Width 69285 7
21 Lowest Frequency 622927
22 Fucleus 19F
23 hequired Size 65536
24 Spectral Size 131072
T T T T T T T T T T T T T T T T T T T T T T
10 i} -0 -20 -30 -40 -50 —60 il a0 -90 -1o0 -110 -120 -130 -140 -150 -160 -170 -180 -180 200 -210
1 (ppm)
= 2
g a
|
11-71T18:34:00
WIE-11-2T16:34:00
Ll
T T T T T v T T T T
0 1 10 1m ue 100 a0 = L] 50 a0 » o u
£L (pp)

S35




Br

Cl

i3 R R " 3 g
REARSEI_=CES ® 2 S
S <o < o k2
I
Parencter Value
1 Data File Hame D:/ pt/ 2021/
wal=6=13-c/ 3/ £id
wil-6-l3¢ go mmomnngs o 2 Title wal=t-13-o
g 2XEFactE 3o
Ak AEAREZD 28 3 Comment
I A
4 Drigin ruker BioSpin Gubll
SR TNPSE N i wher Bi b
5 Dwner nesu
g 6 Site
7 Spectrometer spect
8 Author
9 Solvant cIcla
10 Temper ature BB
11 Pulse Sequence 30
12 Fumber of Soens 8
13 Receiver Gain 11
14 Relaxation 1.0000
Delay
16 Pulse ¥idth  9.9000
16 hequisition  4.08%4
Time
17 hcquisition  2021-05-23T19:12:00
180odi Fication  2021-05-23T19:12:00
Date
10 Spectrometer 400,13
Frequency
20 Spestral Width 8012.8
21 Lowest 15504
Frequency
22 Nuclens 1
23 hoquired Size 32768
i 24 Spestral Size BBE3G
L ’U\
UL T | AL
Fr
5
&
T T T T T T T T T T
9.0 36 30 26 20 16 10 0.6 0.0 -06 ~-L0
wl-6-13-c 8 S o - o Paramerer Value
& SEQREF & = &
B 358523 & g v 1 e Name D:/ pt/ 2021/
< Ceaeed o o = Lo ttel ar b
2 HEEEEE B g = wql-6-13-c/ 4/ fid
| SN |2 wql-6-13-c
) 3
la Bruker BioSpin Gabll
5 nareu
le
Lo ST - [7 Spectrometer  spect
<5 BoggS g8 5 duther
2E a | B G885 g Solvent cnela
RS |~ & &k 10 Tempezaturs 296.2
11 Pulse Sequence 2gpgd0
i 12 Number of Scans 150
[ 197
20000
[
l 10.0000
LU IR 1.3631
T T T T T T T 2021-05-23119:22:00
136 134 132 130 lz2g 126 124 122 120
| f1 {ppm) 2021-05-23T19:22:00
19 Spectrometer  100.61
Fraguency
| 20 Spectzal Tidth 24038.5
| 21 Lowest -1971.6
! . ' Fraguency
22 Nucleus
Hl : 23 scquired
| 24 Spectral
'™ " ol JL i
T T T T T T T T T T y T T T T T T T
170 160 180 140 130 120 110 100 a0 0 60 50 40 a0 20 10 0

80
£1 (ppm)
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2883 ARANITERE & 3 S
B e B e 6 5 o @
eSS I Parameter Value
1 Date File Name D:/ pr/ 2021/
wql-6-10-b/ 8/ fid
2 wql-6-10-b
3
1 Bruker Bics|
5 narsu
]
7 Spectrometer  spact
8 author
9 Solvent [ ok
10 Temperature 2855
11 Pulse Sequence zg30
12 Number of Scans 8
13 Receiver Gain 49
14 Relaxats 1.0000
D
15R 9.9000
16 Acquisition:  4.0894
Time
17 dcquisition  2021-08-07T12:07:00
Date
| 18 Modification  2021-06-07T12:07:00
; Date
| 19 Spectrometer  400.13
Frequaney
1 20 Spéctral Tidth 8012.6
21 Lowest -1546.9
Fraquency
22 Nucleus 1H
23 Acquired 32788
i 24 Spactral 65336
— l_ud«_
i L e it [
2g-ma 2 A
88588 8 5
e 5 -
T T T T T T T T T T
9.0 8.0 45 40 35 3.0 5 0.5 0.5 -L0
£1 (opm)
w7100 =] Neowgm O 3 (=]
§ S5REBF R 2 2
W RonNT-& ¥ & e
g FEERERI R g =
[ SNCSNE Parameter Value
1 D:/ pr/ 2021/
wal-€-10-b/ 10/ Tid
wol-E-10-be. mocE o e B 2 wql-6-10-b
8 % EEmfgRs el ;
g >3 = - alo T od =
& THER 2 28s -
== B Bl e =S 4 Bruker B Gabit
| | ) 4wl 5 preaiey
)
1 spect
1 8 author
coci3
296.1
11 Pulse Sequence zgpg30d
12 Number of Scans 150
T T T
140 1% 120 o
20000
|
10,9000
1.3831
2021-06-07T12:17:00
18 Modification  2021-06-07T12:17:00
18 Spectrometer 10061
! Fraquency
20 Spectral Width 240385
21 Logest -1932.3
| Freguency
! 22 Nucleus 13¢
23 Acquired Size 32788
24 Spectral Size 63336
T T T T T T T T T T
160 150 140 90 &0 0 60 0 0 -10
£1 (ppmd
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vl 2
z = :
g 5 5
¥ o =
I
8 hather
{® Solvent
10 Taspérature
- 24 Saguence
| 12 Nomhor of Scens
25000
30884
N-0-0TTI4: 48100
201-08 0
| 110 Spectrometer  400.103
Fraguancy
Width HIZE
-13448
—__Uu = =, B P, - (S -
L 4 L4 ¥
g8 28 g g
A ZA a =
50 50 1.8 5 &0 20 45 10 20 Le 83 0O 9.5 ]
wgl-6-f-= YT RNRRIROSR
CEEILRRREZR2IY cameoa v ) o
GHESREEEREcARE 288883 % a )
S g = e R R R 223258 B & =
S¥sEesa288838a BResse o o 3]
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ RESRER & g =
| re— i Farsmeter Valus
1 Data File Nase D:/ pt/ 2021/ wql-6-2-
a/ 2/ fid
2 Title =gl-6-2-a
WtEe  spIzagmesggs gy -
HE—~AEGHAT T o B Bruker BioSpin GabH
Tern-SomonT oo
Bneaindbael o = aer: aarsd
B ) & site
7 Spectrometer  spect
8 Author
9 Solvent coel3
| 10 Tesperature  296.1
i ' | 1 ,| l i 11 Fulse Sequence =gpe30
L | | I . 12 Nusiber 6f Scans 150
13 Recetver 197
T T T 14Relaration  2.0000
13 130 125 Delay
1 (ppm) 15 Pulse ¥idth  10.0000
16 Acquisition 13631
Tize
17 Acquisiticn  Z021-05-07T14:58:00
Date
18Modification  2021-05-07T14:58:00
Date
19 Spectremeter  100.61
Fraquency
20 Spectral Width 240355
21 Lovest -1385.6
Frequency
22 ¥ucleus 13€
23 Acquired Size 32768
26 Spectral Size 65536
T T T T T T T T T v T T
160 150 140 130 120 110 100 %0 ol &0 50 10 ] 20 10 ]
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F
AN

Lt g o SgsatsoaEnEe fommon - = 8
BHTRCERARUEIZRANEREE & A =
I Coeoon T s
U R T i i FParameter
1 Data File Name D:
wgl-8-320, N —m DY MmO S SN 1
22 —Sprne CIAMASSNS )
T§ mAaded —==-095593 2 Title
Vit SN NS 3 Comment
i 4 Bruker BioSpin GabH
5 narsu
&
11
i spact
H
[ k]
10 Temperature 0.0
11 Pulse Sequence zg30
12 Number of Scans 8
13 Receiver Gain 111
14 Relaxation 1.0000
2.9000
40894
2021-07-1
202107
19 Spectrometer  400.13
Frequancy
20 Spectral Tidth 3012.8
21 Lowest ~1545.0
Frequancy
22 Nucleus
23 Acguired
U dll 1 i
=] nogm a =3
g 88818 g g
P av o = @
0 T T T T T T T T T T T T T T T T T T T
95 &0 &5 80 75 10 A5 60 55 &0 45 40 35 30 25 20 L5 10 0.5 00 5 -Lo0
£1 (ppm
wql6-2-2 _ — o s
=1 2 & T oo o o e
8 2 b ZHHEEE8T 8 & 3
o 1% =] mac—-Yd=0 % 2 =
g8 = 2 R o i
22 & = BEEDC LS e g o
T | [ RN T Farameter value
1 Data File Name D:/ pt/ 2021,
wql-6-2-2/ 7/ fid
2 Title wql-5-2-2
3 Comment
4 Bruker BioSpin Gubl
2 gg g 3 DL,
= R &3 b
i v Sc
] = et ]
iy T T s spect
q Sl A S SN A
| |
[arat]
10 Temperatura  288.2
11 Pulse Sequence: zgpgad
“ i l i 12 ¥umber of Scans 200
{J =
| ]
T T T T T T
135 120 125 120 115 1o
£1 (ppm)
18 Medification
| 18 Spectrometer  100.61
Fraquen
20 Spactral
21 Lowest
3 Frequency
22 Yucleus
23 Acquized
24 Spectral
1
T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 i 60 &0 a0 an @0 10 0
£1 (ppm)
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Ts <

P4

74

wl-G-2E

A28

Parssater

41

|1 Dt Pile Mesi Do/ gt/ 2621
e R ]
w22

Brukar BiaSpin GeiH
sy

iy

SpecTIemNTIT  epT

Auzhor

Solvent
0 Tesperetrs
11 Pulss Sequenca
2 fusher of Scans 18

18 0000
0.7340

=1TT1T:45:00

RTINS0
| b

|15 Zpactromatar

| Frequenc

20 Speceral Bidth
Lowsst
Fraquescr
wax 19

3 dequired Sire 6533
4 Spaciral Size 11072

W 0 -8 -0 -120 130 -0 50 180 10 80 1% =W 210
f1 (ppud

wiArE

[REEE S
132598
131 526

—21 585

—42813

_ &

Farssatar
11 Data Fils Ness 2/ po) 3
i T
e

daprepids
18

17
20000

10 0000
0318

H21-08-13118

0

2031~08~13T18:58:00

10041

w123.0
=180

e
23 druiired 1766

W oSpecural Slae 3530
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wal-6-10-2

R e o A @ 2
ZBERERMREE g ) =3
Fr b b Ps rm et - 2
RN N e pmm—————
WlElrd sy sasagna
& RmIBRIS
R Aoz ZZ2 Paranster Value
S A
(VAN 1 Data File Wane D'/ pt/ 2021/
wal—10-53/ 3/ Fid
n |2 Title wal-6-10-3
| i |3 Comment
|4 Origin Bruker BioSpin GnbH
U\ 6 Owmer nnrsn
6 Site
7 Spestremeter  spect
& huthor
9 Selvent (3 E]
6‘2 110 Temperature 2968
11 Pulse Sequence 2530
12 Womher of Seans 8
13 Receiver Gain 11
14 Eelanation 1.0000
Delay
15 Pulze #idth  9.8000
16 hoquisitien 40894
ine
17 hoquisition  2021-07-16T17:11.00
|
1 16Modi Fication  2021-07-1GTIT:11:00
18 Spactromster 400,13
Frequency
| 20 Spectral Width 8012.8
i 21 Lowest -1851.7
Frequency
|22 toleus 1K
| 23 hoquired Size 32768
24 Spectral Size 65536
k. U PO O W |
G O i '
sgo mwnwc o o
S8 33§ S g
&2 awoo a -
T T T T T T T T T T T T T T T T T T T T
95 90 &5 &0 75 10 &5 60 &5 60 45 40 35 30 25 20 165 LO 05 0.0 05 -LO
£1 (ppm)
wql-6-10-3 S wwmsuocmo o
g 3259238 2 nne woo @ = g
2 B3RHIaBE Z S9% E8% B g g
W i — 0o e — = SES =8 w o 2
T FEEFZRAWE g ¥Im Emg o o o
S REEToas e = ¥d® ERE & g & e e
NSy T# W TAT S0 SR -
! 1 Data File Namo D:/ pt/ 2021/
wql-6-10-3/ 2/ fid
wol-6-4028 oo ] o 2: Tiele kG
gL Had g% 3 Comment
AHE BEE Lkl Bruker B GabH
! AP N nmrsy
7 Spectrometer spect
Authar
! i 9 Solvent cocls
10 Temperature 297.8
11 Pulse Sequence zzpg30
12 Sumher of Scans 31
T T T T T T T T T 18 Receiver Gain 197
12 13 132 130 128 126 124 122 12 14 Relazation 2. 0060
£1 (ppm) Lning
10,0000
1.3631
2021-07-17121:31:00
18 Modification 2021-07-17121:33:00
Date
it 19 Spectrometer 100,61
Froquency
20 Spectral Fidth 24038,
| 21 Lowast -1963.7
d | \ Frequency
22 Sucleus
23 Acquired
24 Spectral Size
ORIy T
T T T T T T T T T T T T T T T T T T
170 180 150 140 1230 120 110 100 %0 50 o 80 50 40 0 20 10 0
f1 (ppm)
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wgl6-18

E E
+ 9
|
ECEREE &=
i e
AT VRN Vi
¥ Ssleant wel3
\ LIt i
¥
g
%5 9.0 &3 &5 &b B5 &0 4 40 &5 0 25 20 Lo @F 06 B5 10
fl (pp=d
wgl6-18 QWS NOD M NT O =
S8 FRATEIER no o I o
2E B2 SR EA dREEEF I e —
o S0 0y — SunS=& 9 = value
5 Lfo gl el RO o] FEERRER | 5 1 De/ pt/ 2021
</ Pt/ /
R | wal-6-18/ 6/ fid
2 Titla wl6-13
3 Comsent
8 8RER 227
S mvo iy 4 origin Bruker BioSpin GabH
= oo &
9 mieine SES 5 Owner rarsu
/| & site
NP Y
7 ‘Spectremeter  spéct
8 Author
9 Solvent oocia
10 Temperature  286.7
t L' 11 Pulse Sequence zgpgdd
. 12 Nusber of Scans 20
13 Receiver Gain 197
T T T T T T T i T 14 Relaxation 2.0000
138 134 132 130 128 126 124 122 120 Delay
6 15 Pulsa Width  10.0000
16 Acquisition 13631
e
17 Acquisition  2021-09-24T13:3

18 ModiFicarion
Date

19 Spectrometar
Fraquenc;

20 Spectral Width

21 Lowast
Frequéncy

22 Nuclaus

23 Acquired Siza

24 Spectral Siza

2021-09-24T15:54:00

100.61

24038 35
-1851.5

13C
32788
65536

T T T T
170 160 180 140 120 100

T
90

£1 (ppm}
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LB as] o 0O e D D ) =}
SERBRlORREERE a g
TEMAamAGaaana k] 5
SLETrEEET O i 5
Farameter
1 Data File Neme
vl H @2l ¢« ¥ NYo s
IE-ad SEE825 8
AARE S e R k]
e e HP G
S A SN e Gat
nmrsu
spect
@3
10 Temperature 2957
11 Fulse Sequence 330
1,0000
9.9000
40834
2021-06-13T16:06:00
i 2021-06-13716:06:00
1
1
JIL S I
i
=)
&
@
T T T T T T T T T T T T T T T T T
95 90 & g0 7.5 8.0 50 45 40 30 .5 20 LF L@ 05 0.0 0.5 -LO
1 (ppm)
wql-6-17-221 in 5 -
% 85 &
f=3 = w o0
g g =t
Z N =
Parameter ¥alue
1 Data File Name  D:/ ptf 2021/ wql-6-17—
21/ 5/ fid
2 Title Wl 517221
3 Conment
4 Origin Bruker BioSpin Gmbl
5 Owner nnrsu
8 Site
7 Spectrometer spect
8 Auther
9 Solvent cocl3
10 Tanpar aturs 295.9
11 Pulse Sequence  zgpgdl
12 Munber of Scans 100
13 Receiver Gain 187
14 Belaxation Delay 2.0000
15 Fulse Width 10,0000
16 Aequisition Tine 1.3631
17 Aoquisition Jate 2021-11-18T12:18:00
18 Modification 2021-11-18T12:18:00
ate
19 Spectrometer 100,61
Fraquency
20 Spectral Width  24038.5
21 Lowest Frequency —1947.2
22 Hucleus 13t
23 Aoquived Size 32768
24 Spectral Size 65536
T T T T T T T T T T T T T T T T T = T T
210 200 1490 120 170 160 150 140 130 0 an a0 G 60 50 40 a0 20 10 i} -0

T T T
120 110 100
f1

{ppm}
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wel52¢

7.825
7800
7.792
7.571
-7.544
7.539
7.441
-7.422
7.403

-7.370

7.331
7.267
7.263

-7.39]

wql-5-24

%,

7181

7.391

7181

2.422

~ 0,000

Paremeter

EE

Spectrometer

Author

8 Solvent

10 Temperature

11 Pulse Saquence
12 Nusber of Scans

19 Spectrosetar
Frequent

20 Spectral Width

21 Lowest
Frequency

22 Nucleus

spect

s
294.9
2230

]

32
1.0000

2.9000
4.089¢

2021-03-21T18:32:00

2021-03-21T18:52:00

400,13

B012:E
-1348.1
M
32768
83336

wgl-5-24

—160.521

— 146,302

9422

T7.478

77,160

76,842

€

Parameter

Data File Neme

21.813

Site

oo oo

Spsctrometar
uthor

Bolvent

@ @

10

11 Pulee Sequence

eaperature

12 Nusher of Scans
13 Recy

18 Yodification

| Date

19 Spectrometer
Frequency

20 Spectral Tideh

21 Lowest
Fraquency

22 Nucleus

=d

24 Spectral

23 Acay

D:/ ptf 2021/
b 24/ &/ £id

wql-5-24

Bruker BioSpin GabH
n=reu

spect

i3

2855

=gp230

150

197

2.0000

10. 0000
13631

2021-03-21T18:02:00
2021-03-21T18:02:00
100. 61

24038.5
-1954.7

T
170

180

150

T
140

T
130

10

110

T
100
£ (ppm)

a0
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wql-5-26-1

Cl
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Ts

2c

MEoopuoc_szTopzooT
HRRRAARISRRBEL3RRS
diprp i bt ot

7261

7214

2.427

—-0,000

Farameter

spect
8 Author

3 ooc13
10 Temperature 2970
11 Pulse Sequence zg30

12 Number of Scans 8

cation

19 Spectrometar  400.13
Frequency

20 Spectral Tidth 5012.8

21 Lowest SEIE]
Fraquancy

22 Nucleus s

23 Acquired Size 32768

24 Spactral Size 65336

N s
it e ) iy
g oa 2
gs=8¢ 8
Saman =
T T T T T T T T T T T T T T T T T
96 60 B85 &0 @5 1.0 65 60 &5 5.0 45 30 25 20 6 L0 05 0.0 05 -LO
Q15861 &
2 Z e =
@ 283 a
o S2% &
2 o =
% sed =
i | Peranster Valus
! 1 Data Fils ¥ame Do/ pr/ 2021
) 5-26-1 fid

2
3

1

5

&

7 Spectrometer spect
8 Author

9 Solvent cocls
10 Texperature 2

11 Pulse Sequence zzpzdld
12 Number of Scans 40

13 Rac Gain 197
14Relasation  2.0000
Delay
15 Pulse Width  10.0000
1.3831
20210
18 Nodificatien 202107~
19 Spectrometer  100.61
Frequenc
20 Spectral Tidth 240385
21 Lowast -185L.3
Frequency
22 Nucleus
23 Acquired Size

24 Spactr:

T
210

200 190

T T T
180 170 160 150 1

T T
40 130

T
120

T
110

1
fl

T
00
(ppm)
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5
i pYssEThnasnAEL s ALy
CERERAAAGSRLNEARERALEREE
memmaR R R e

2.429
-0,000

Parameter

Title
Conment
Origin

Ownex

Site
Spectrometer
uther
Salvent

0@ W

10 Temperature

13 Receiver Gain

14 Relaxation
Delay

1 Pulse Width

16 hequisi tian
ine

17 hoquisition
Date

18 Modi fication
Date

19 Spectrometer
Frequeney

21 Lowsst
Fraquency

22 Hueleus

23 hequired Size

24 Spactral Size

|L4!_A_ﬁLJAAAAJLAAAAAA,

300=

40
1 (ppm)

wql-5-31

90705

)

— 14626

138578

129700
5

g

T T T
155 150 145 140 135 130 125 120 115 110 106
£1 (pps

21 819

Paramater

Data File Hame

Titls
Comment
Origin
Owner

Site
Spectrometer
Suthor

@ oo W

@

Selvent

10 Tenperature

11 Pulse Sequence

12 Funbar of Seans

13 Receiver Gain

14 Relaxation
elay

15 Pulse Width

16 Asquizition
Time

kR,
Date

18 Modification
Date

| 19 Spectrometar
Frequency

20 Spectral Width

21 Lovest
Fraquency

22 Wueleus

23 hoquired Size

24 Spectral Size

T T T T T T T T T T T T
210 200 180 1s0 170 160 180 140 130 120 110 100 90 B0
1 (ppm)
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60 a0 40 30 20 10 t] -10

Value

Data File Hame D/ pt/ 2021/

wal 531/ 1f £id
#ql-5-31

Bruker BioSpin GnbH
onrsu

spect

cocla
296.3

11 Pulse Sequence zg30
12 Wunber of Scans 4

32
1.0000

8.9000
4.0894

2021-03-28T18:44:00

2021-03-28T18:44:00

400,13

20 Spectral Width 80128

~1547.9

1H
32768
EEE36

Value

D:/ ot/ 2021/
wal5-31/ 2/ fid
wal-5-31

Eruker BioSpin Gnbl
nnrsy

spect

COCL3
295.6
2gpga0
a0

187
2.0000

10, 0000
1.3831

2021-03-28T16:46:00
2021-03-20T18:46:00
100,61

24038.5
-1951.8

130
32768
65536




-5-31-=1 Lol
z2
2 Parssorer valua
1 Data Fils Name D:/ pr/ 2021
2/ fid
2 Title
3 Comment
Bruker BioSpin GubH
5 nxrsy
&
spect
€13
286.1
quence zgfhigan. 2
12 Nusber of Scans 16
197
1.0000
130000
9.7340
17 Acquisiti 2021-06-12717:17:00
Date
18 Modi Ficai 2021-06-12T17:17: 00
ate
19 Spectromert
Frequency
20 Spectral Width
21 Lowest
Frequency
22 Nucleus 19F
23 Acquired §3336
24 Spectral § 131072
JL
T T T T T T T T T T T T T T T T T T T T T T
10 -10 =20 -30 —40 =50 —60 =70 —ED -8 -0 -110 -120 ~-130 -140 -150 -160 -170 -1B0 -180 -200 210
£1 (ppw
L ) =82 =
g oG =5
o 00 e oW b
ARG St o
EaCcaeA |
Y AN ' Parameter Yalue
1 Data File Fane D:/ pt/ 2021/
wal B31-F/ 1/ £id
12 Title wal-5-31-F
|3 Comment
14 Origis Erukar BioSpin GnbH
|5 Owner mesn
|6 site
7 Spectrometer  spect
18 huthor
|9 Selvent cocly
10 Temperature 297.2
11 Pulse Sequence deptsplds
12 Bunber of Scens 128
13 Revelver Gain 197
14 Relaxation 20000
Delay
15 Pul=e Width 10, 0000
16 Aequisition 2.0316
ime
17 hequizition  2021-08-15TIS:5L:00
Date
18 Modi Fication  2021-08-15T16:61:00
Date
15 Speotrometer 100,61
Fraquency
| |20 Spactrsl Width 16120.0
121 Lowest —16.0
Frequenay
|22 Buoleus 13¢
3 hequired Size 32768
|24 Spectral Sire e5536
m
P
T T T T T T T T T T y T T T 1
160 150 140 130 120 110 100 o &0 &0 a0 40 30 20 10 0
1 (ppm)

S47



wal-5-30- . =
¢a =
o T A
Paraneter Value
1 Data File ¥ame” D:/ pt/ 2021/
- wql-E-30-' 1/ fid
B A e !
ARnn SSEARATARE BE 2 Title wl5-30-
e e e e e e e e e e 3 Comment
SN TS S N s origin Bruker Biospin CabH
5 nursu
[
| 7 Spectrometer  spect
8 Auther
9 Solvent oals
10 Temperature 0.0
11 Pulse Sequence 230
12 Nusber of Scans §
0
1.0000
5.9000
4.0894
2021-07-12121:27:00
2021-07-12121:25:00
|
19 Spectrotieter  400.13
] Frezuency
| 20 spectzal Width 8012.3
21 Lovest -1348.6
Froquency
22 Nucleus
23 Acquized
S ——— L | L u
i L ¥y
Scduo = oo
88585853 88
EERS B
T T T T T T T T T T T T T T T T T T T T
55 8.0 & 80 75 10 &5 &0 55 &0 45 40 35 30 25 20 L5 LO 05 0.0 -05 -L3
£1 (pp)
wgl-5-30- @
@ 3 g a8
3 SId o
g e S =
24 TEE aa
| S~ N -
Parasster Value
1 Data File Name D:/ pt/ 2021/
1-5-30-/ 2/ fid
2 Title
3 Comment
wgl-5B0s = 000 = 0 T O — e w 4 Origis GabH
CREBRGERRESEER - A
PR P &
2 i e A 2 iad s 2] il o = € Site
R e T Spectremeter  spect
8 Author
11
8 Solvent cocls
10 Temperature 0.0
| . , 11 Fulse Sequence  zgpgdD
gk A ' | 12 Mugber of Stans 40
I | | JI it 13 Rec Gain 197
14 Relaxetion Deles 2. 0000
1 10,0000
T . T T T T 1.3631
B 135 o . 13 129 135 2021-07-12T21:29:00
1 (ppm)
18 Yodification.  2021-07-12721:31:00
Date
19 Spectrometar  100.61
Fraguency
20 Spactral Width 240383
i 21 Lowest Frequency ~1948.0
1 I h 22 Nuclsus 13C
23 dcquired 5 az788
24 Spactr: 65536
1" :
|
I T | I ! I | [
T T T T T T T T T T T T T T T T T T T T T T
210 200 1% 180 170 180 150 140 130 120 110 100 % 80 70 &0 0 40 3 2 10 0o -0
11 (ppm)

S48




H,CO

N6.790

—~7.422
7408
738t

734

© o 5
@ = g
= = =

o i

5 megs:
TN

f_
Vs
{

12

‘/

%
—
r

=

3001

Parameter

Data File Hame

Title
Comment
Origin
Uimer

Site
Spectrometer
Jnthor

9 Solvent

10 Temperature

11 Pulse Sequence

12 Funber of Scans

13 Receiver Gain

14 Relaxation
Delay

16 Pulse #idth

16 hoquisition

17 Aequisition
ate
18 Modi fication
Date

19 Spectronater
Frequeney

20 Spectral Width

21 Lowest
Frequeney

22 Fuclaus

23 hequirad Size

| 24 Spectral Size

wal-5-20-c

150,006

T T
55 50 45 40 %5 %0 26 20 LE 1.0 05 0.0
£1 (ppm)

118.757
13776
T7 478

55319
21788

|

Value
Dif pt/ 2021/
wal=529-¢/ 1/ fid
wql-5—29—¢

Bruker FioSpin GubH
nnrse

=pect

cocls
0.0
zg30
8

32
1.0000

9.9000
4.0894

2021-07-05T10:23:00
2021-07-06T10:23:00
400,13

e01z. 8
~1548. 1

1H
32768
EEE36

Farameter

spect

[ B K]

10 Temperature 0.0

11 Pulse Sequence zgpg3d

12 Number of 30
Scans

197
2.0000

10. 0000
1.3831

2021-07-05

Date

100.61

24038.5
-1952

13¢
32768
36

T T T
210 200 150 180

160

T
140 10

T
100
1 (ppm)




SN NE O ME NS T UN O ®
st s kel
D D
888
23 57 B
P
|
|
=
&
S
ey
.2
]
;
I
|

3007

<0000

Farameter
Data File Name

z Tl
3. Comment

Spactrometar
Author

vent

10 Temperature

11 Pulse Sequence

13 Receiver &

14 Relaxation
Delay

15 Pulse Width

17 Acquisition
Dete

18 Modification
Date

13 Spectrameter
Fraguenc:

20 Spectral Width

21 Lowest
Frequency

23 Nieleus

23 Acquired

24 Spectral

value
D:/ pt/ 2021
26-b/ 3/ fid

wal-5-46b

Bruker BioSpin GubH
nmrsu

spect

1
=530

12 Number of Scans 4

54
1.0000

9.5000
4.0894

2021-04-25T10:38:00

2021-04-28T10:33:00

40013

2.8

L B

wal 546 b

190 238

— 146 202

7

138.014
135,108

55 B0 45 40
£1 (ppm)

25857
L120 724

@

&

& Paranetor

(o) I Dala File Nane
Title

3

Com

I

=

Author

©

Salvent
10 Temperature

11 Pulsie Sequence

12Nupher of Seans
13Receiver Gain
14Ralaxation Delay
15Pulse Width

164cquisition Time

17T Acquisition Date
18Madi Ficat for

20Specirnl Width
21 Lovost Frequeney
22 Nugl

24Spectral Size

210

150

T
180

T T
170 160

3
130

T
10

o ko 1lo 1o @

1 {ppm)

Value
D/ pis 20217 wgl 546
v fid
wal-5-46-h

Bruker BioSpin Gebll

speet

[GTaE]
295.8

40

197

2 0000
10, 0000
1. 3631
2021-04~,
20210425119

100. 81

24038, 5
-1952, 2
13c

65
63536




H3C / \

7,123

—2.443

2,004

000

Farasates

1 Data File Xaea D.

Bruksr BicSpin GebH
saris

2.2000
-1

0E1-06-24T23 4800

18 odificatfon  JONI-(M=T4TI3:46:00
Cate
Zpactrosater
I
. B 1|
|_. U = Fic) -J'\.-._-...-III'-AA.
W
o5 o
9.5 90 E& &0 LD &S B8 EE G 20 AT X [ R T -LO
wql--1-clZ ] o S m
- ) =35 =
o 5 =% od &
a 5 P =0
x s a8
| I i N Pazameter value
1 Data File Nase D:/ pr/ 2021/ wal-6-1-
12/ 4/ fid
2 Title wql-6-1-c12
3. Coament
4 Origin Bruker BioSpin GabH
5 Owner narsn
& Site
7 Spectremeter  spact
3 Auther
9 Solvent [ o]
10 Temperature  207.1
11 Pulse Sequence zzpg30
17 Nusiher 4f Scans 30
13 Receiver Gain 197
14 Relasation 20000
15 Fulse Fidth  10.0000
16 Acquisition 13631
Time

17 Acquisition

18 Yodificetion
Date

19 Spectromerer
Fraquency

20 Spectral
21 Lowest
Frequency
22 ¥ucleus
23 Acquired Size
24 Spactral Stzs

=3

2021-06-25T16:23:00

2021-06-25T16:23:00

100. 61

24038.5
-1847.9

136
32768
63336

T T T T T T
210 200 150 180 170 180 180 140 130 120 110

Ss1




w546

TXK(F

7 809
7.785

7.558
7552
7543
7.524
7435
7416

7.249
7.213

2.424

—-0,000

FParameter Value
1 Data File Name D:/ pt/ 2021/
wol-E 46ml2 5-46-c12/ 1/ Tid
Ew e Z Title wql-5-46-412
X7 3 Comment
4 origin Bruker BioSpin Gabll
5 Ouner narsu
{ & Site
tih 7 Spactrometer  spect
8 Author
2 Solvent ek
. 10 Temperature  296.0
E 11 Pulse Sequence 2g30
1 12 Number of Scans 8
7.9 tver Gain 32
1.0000
15 Pulse Width  9,9000
16 dcq 4.089¢
17 Acquisition  2021-05-13720:30:00
Date
13Medification  2021-06-13720:30:00
;i 19 Spectrometer 400,13
Frequency
20 Spectral Width 5012.3
21 Lewest ~1548.8
Fraquency
22 Nucleus i
23 scquirad Size
24 Spectral Size
J
Sl i
888888 g
Samm—@ -
T T T T T T T T T T T T T T T T T T T T
9.5 90 85 .0 75 7.0 &5 60 &5 50 45 40 35 3.0 5 20 L0 05 00 0.5 -LOD
£1 (ppm)
wal-5-46-c12 % _ &
z g p
g < s
T g7 i Faraneter Talue
1 Neme D:/ pt/ 2021
wql-5-46-c12/ 2/ Tid
z xal=3-46-c1Z
3
1 Bruker BioSpin Gabll
5 nmrsu
&
7 Spectrometer  spact
3 Auther
ant ot
10 Teaperature  296.3
11 Pulse Sequence zzpgdd
12 Nusber of 30
197
2.0000
10. 0000
1.3831
2021-06-1
2021-06-1
19 Spactrometer  100.61
Frequency
20 Spectral Width 240383
21 Lowest ~1954.3
Frequency
22 Nuclous 13
23 Acquired 32768
24 Spactral 65338

T
210 200

190

T
180

T
170

160

T
180

T
140

T T
10 00 %0 80

T T
120 10 1
£1 (opdd

S52




. R -
REEEARAAIRGAE SBEdyg g8
REERARREINEARAAOIATL S 8

=gEfs  ppnE SREME TREBIE
FEEZ  LERE 33EME ERaRds
RIS RS RS TSRS
|
| 1 [
i
N \Ji W
- - 7 T T e don mik-a
8 88 s 388

-0.000

Do wo o

o

E

Paramoter
Data File Name

T
Comment
o
Duner

e

in

Site
Spactrometer
Auther

ant

10 Temperature
11 Pulse Sequence

12 Numbar of Scans 8

13 Receiver G
14 Relaxation
Del

15 Fulse Width

18 Modification

18 Spectrometer
Frequency

20 Spectral Width

21 Lowest
Frequency

22 Suclens

23 Acquired S

24 Spectral 5

ize

Value
B/ pr/ 2021/
wql6-1-2/ 3/

fid

wql-6-1-2

Bruker B
nmrsu

GabH

spect

[aak]
296.3
230
s

10z
10000

5. 3000
4.0894

2021-07-22T08:50: 00
2021-07-22ZT08:50: 00
400.13

3012.3
~1546.2

o
-
g &
]
T T T T T T T T T T T T
95 8.0 &5 60 55 50 45 40 30 2.3 0.5 0.0 0.5 -LO
£1 (ppm)
wal-6-1-2 = wa
g A= wg e g
z ER 503 23
5 2ERA = bl Paramsrer Valus
& S el i
Y ~ Y 1 Data 2021/
v rid
2 Title
3 Coment
bl o0 m v O mgim T — 0 1 oSpin GubH
PSS RrBEBSYRGIcER €
e NE S SRR EE NS S @
SEs ks HNH TS & &
e e : s
3 Author
3 coe13
- 10 Texperature  296.4
” “ 11 Fulse Sequence rgpg30
i | l ! 12 Nmmber of Stans 47
1 Number of Scans 47
Ml ) 13 Receiver Cain 197
14Relasation  2.0000
T T T T T T Dalar
140 135 13_? . )12:\ 120 15 Yotk
SRR 1.3631

18 Modification
Date

19 Spectrometer
Fraquency

20 Spectral FWidth

21 Lovest
Freguancy

24 Spactral

2021-07-22108:31: 00

2021-07-22T08

100.61

240385
-1945.8

T T T T T T T T T T T T
210 200 190 180 170 180 1a0 140 130 120 110 100 %0 8 70 60
£l (ppm)

S53
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Br

N
=

266

WIEIE B e HI—2RERTS
HEERAARERESESEIN
EEEDECECE L

el
H=
=
il
[t
LS
L
=
T8 LT
5. 8.0
wal$-3-b = oo
& HE25
% S8
S Cougy
g £EIE
| Y
1-6-3-b o uw e
s 7 S25HECRIAANEALAER
d HERtEASITERZEREED
¥ H¥YC-ooggo¥nEnas
£ EIFCEERRARRASLGHZ

77478
76842

€

2432

0,00

10 Temparature
[ 11 Fulse Sequanca
12 Nusbw:

21834

Spin Gebl

Tt

Farameter

1 Data File Nane

|2 Title

3 Comment

|4 Origin

|6, Duner

|6 Site

7. Spectrometer

|8 huthor

19 Solvent

10 Temperature

11 Pulze Sequence

12 Funber of Soans

13 Receiver Gain

14 Rel axation
Delay

16 Pulze Width

16 Aoquisi tion
ine

17 Aequisition

18 Wodi £i cation
ate

19 Spectromster
Frequeney

|20 Spectral Width

|21 Lowest
Frequenay

| 22 Faoleus

|23 hoquired Size

| 24 Spectral Size

Value
D'/ pt/ 2021/ wgl-6-3-
b/ 4/ fid
wal6-3-b

Bruker BioSpin GrbH
nnrsa

spect

cncla
0.0
zgpea0
40

197
2.0000

10,0000
1.3631

2021-07-06T17:18:00
2021-07-05T17:18:00
100,81

24038.5
~1961.8

130
32768
BEE36

T
210

T
200

T
180

T
180

T
170

T
160

T
150

T
140

T
130

T
120

T
110

U
fl

T
00
(ppm)

S54
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o mgzmonmBan =
EEEERE SR
coosnerned ¢

2.431

-0000

lue
pr/ 2021/ wql-6-1-
1/ fid

wql-6-1-4

Bruker B Gt

narsy

spect

10 Temperature
11 Pulse Sequence
12 Number of Scans

18 Modification
Datz

19 Spectrometer  400.13
Fraquency

20 spectral Width 5012

21 Low -1547.6
Freguency

22 Yucleus L

23 Acquired
24 Spectral

wgl—6-1-4 -

2
%
<

§

~161 411
—146332

W&Mam BeR ek~ o

CHEALERERT 58

gEfAesRonY =g

BBy B ce R i B

NN "8
j

T - T T T T
135 130 125 120 115
£1 (ppm}

21 828

10
Parameter Value
1 Data File Hame 1/ pt/ 2021/ wql—6-1-
A3/ Eid
2 Title wal-6-1-A
3 Comment
4 Origin Bruker BioSpin Gnblt
5 Owner s
6 Site
T Spectrometer  spect
8 huther
9 Solvent cIc13
10 Tenperature  296.3

11 Pulse Sequence zepzdl
12 Nunber of Srans 40
13 Reesiver Gain 197

14 Relaeation  2.0000
Delay
16 Pulse ¥idth 10,0000
16 hequizition 13631
ins
17 hoquisition  2021-D4-30720:50:08
ate
18 Modification  2021-04-30T20:50:00
ate
19 Spectronster 100,62
Frequency
20 Speotral Width 24038.5
21 Lovest 1950, 3
Frequency
22 Nuclans 13
23 hoquired Size 32788
24 Spectrsl Size 65535

T T T T T T T
210 200 180 180 170 160 150

T T T T T
140 130 120 110 10
f1

1]

{ppm)

T
a0

SS5




wal-g-1-al

=
g
3
Paraneter value
1 Data File Name D:/ pt/ 2021/ wql-6-1-
a1/-3/ fid
2 wql=f-1-al
3
Britker BioSpin Gab
narsy
&
7 Spectrometer  spect
£ Author
2 Solvent coe13
10 Temperature  296.4
11 Pulse Sequence zefhigan 2
12 Nubar of
18. 0000
0
2021-06-11T12:45:00
2021-06-11712:45:00
23285.7
21 Lowast -82292.7
Frequency
22 Sucleus
23 Acquired
24 Spectral 131072
T T T T T T T T T T T T T T T T T T T T T
10 -10 =20 =30 -40 =50 —£0 =70 -E0 -e0 -100 -110 -120 -130 -l140 130 ~-160 17 =180 -190 -200 -Zl0
£1 (ppm)
Wl-6-1-1-F @
g Parameter ¥alue
5 1 Data File Neme D/ pt/ 2021/
1 wql—6-1-1-F/ 1/ £id
2 Title wal-6-1-1-F
3 Conment
4 Origin Bruker BioSpin Gbll
5 Ouner o
6 Site
T Spectrometer  spest
8 kathor
9 Solvent cIcl3
10 Temperaturs  287.1
11 Pulse Sequence deptspl3s
12 Funber of Scans 125
13 Receiver Gain 197
14 Relaxation 2,000
Delay
15 Pulse Width 10,0000
16 hoquisition  2.0516
17 hoquisition  2021-D9-1ET16:04.00
Tate
16 ModiFication  2021-09-15T16:04:00
19 Spectromster 100,61
Frequency
1 20 Spectral Width 16129.0
21 Lowest -16.0
Frequency
| 22 Fuslens 130
23 hoquired Size 32768
24 Speotrel Size 65536
L]
T T T T T T T T T T T T T T 1
160 160 140 130 120 1o 100 a0 80 0 50 40 30 20 0
L {ppm)

S56




wal-fzgl

=)
2
&=

A

—7.5
~7.564

—7.497
—7.478
~-7.460
pTAls

=7.410

=g
~71.29%

—1.2064

2413
2:231

0899
0875
0873

0867

0.862

0852

0,507
0.495

Farameter
Data File Name

Spectrometer
Author

P
'

3
10 Temperature

11 Pulse Sequence

13 Receiver Gain

14 Relaxation
Deley

18 Hodification
Date

12 Number of Scans

Yalue
D:/ mester. 2021,
wql-6-48-1/ 2/ f1d
wql-6-48-1

Bruker BisSpin GabH
nmrsu

spect

o3
2928
2230

g

4

1. 0000

9. 9000
40894

2022-01-06T21:36:00

2022-01-06721:56:00

19 Spectrometer 40013
8012.8
-1343.0
22 Nucleus 1H
D'! 23 Acquired 32763
B i 24 Spactra 2 65336
J
e w W
gz8858 & g3 g8 3
Se-mo- o - = S
T T T T T T T T T T T T T T T T
85 & 5 BD 5. 4 40 35 30 5 2O 5 LD o 60 0.5 -l 15
£l (ppm)
wal-6-48-1 e )
8 8 £Eg & o
i 2 g2 2 Rt
2 = EEE & b as
| - | \¢ .
Parameter Value
1 Data File Name D:/ master/ si/ 2021,
wql-6-48-1/ 3/ fid
2 Title -1
| 3" Commént
4 Origin Bruker BioSpin GubH
3 Owner narsu
& Site
| 7 Spectromerer spect
y 5 Author
8 Solvent €ocl3
10 Temporature 293.2
11 Pulse Seguence zgpg30
12 Number of Scans 100
13 Receiver Gain 197
14 Relaxation Delay 2. 0000
15 Pulse Width 10. 0000
18 Spectremeter 100.61
Frequenc
20 Spectral 5
21 Lowest Frequency -1830.7
22 Nucleus
23 Acquired Size
24 Spectral 5i
Il iy
T T T T T T T T T T T T T T T T T T T T T T
210 200 180 180 170 160 150 140 130 120 110 i 1?0 ) 90 80 0 80 B0 40 30 0 10 -10
1 (ppm]
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wl5-382 2
= =
g g
i E
wlEE? nw genEpEo-nFmen 1
28 Besmngo-RReER
ME wornnmaogasNs
SR mmmem e e
7 ONT NP e 2
3
4 Bruker BioSpin GabH
5 narsu
6
i spect
3
2 €C13
10 Temperature  296.0
) 11 Fulse Sequence: zg30
12 Xumber of Scans 8
13 Receiver Gain 62
14 Relaxation 1. 0000
Delar
9. 3000
40884
2021-04-30T18:36:00
| 2021-04-30T18:36:00
1 19 Spectremeter 400.13
Fraguenc
{ “ 20 Spectral Width 8012.8
21 Lowest
Freguency
22 Nucleus 1H
23 Acqui 32768
24 Spectral Size 63336
U e bh g4
ip g st i
L =
£225353 B
SRS R 2
T T T T T T T T T T i T T T i T T T T T
2.0 80 %8 70 &5 &0 &5 50 4 40 25 20 25 20 L5 10 05 00 05 -L0
£l (prm
wql-5-382 - s
5 g moo e
2 5 588 =
2 ] 322 &
& 2 e z
& FophboSDosooisoe e =
1 | S~ Farameter Value
1 Data File Name D:/ pt/ 2021
/4 fid
2 Title
3 Comment
4 Brukar BioSpin GabH
1253 —o-zw -
WIFER o m g o 0oEn & 5 Dwer nmrsy
2 EEafaanssing 4 S
P R P S R B Sine
s rERYlasREs 2
PN bt S b R b B = 7 Spectrometer  spact
I =S5 =" | i
11 ey g = e
=28}
10 Temperature 296.3
| ‘ 11 Pulse Sequénce zgped0
P | 1B d 12 Number of Scans 40
] | i | 13 Receiver Gain 197
w " 14Relexsrion  2.0000
T T T . 10.0000
35 5
13 I 120 15 Tasat
fl (ppm)
2021-04-30T20:56: 00
Date
2021-04-30T20:56:00
100. 61
20 Spactzal Width 240385
21 Lawast 13304
Fraquency
22 Nucleus 13e
23 Acquized a27e3
24 Spactr 65536

T T T T T T T T T T T T T T T T T T T T T
20 200 1% 180 170 180 150 140 130 120 110 100 % & 0 60 & 0 = 20 W o -
£l (ppm)

S58




Br.

~11@

wgl-5-28-2 g %
= <
s z
E I
I
wl538E = —zsazg
5 & BREERA
s ¥ changa
2 B L
I N1 |
1
I
1 il o | [
=] 11 00 e
T T T T : T
140 135 130 125 120 15

77477

T6843

21.431

+
-
&
&

— 0000

H-30TIE 31

Parameter Value

Data File Fame D:/ ptf 2021/
wql-5-36-3/ 7/ fid

2 Title wal-5-38-3

3 Comment

4 Origin Eruker BioSpin Gnbi
5 Owner nnrsn

£ Site

7 Spectrometer  spect

8 huther

9 Solvent cocls

10 Tenperature 295.9

11 Pulse Sequence  zgpgdl

12 Funber of Soans 120

13 Reseiver Gain 197

14 Relaxation Delay 2.0000

16 Pulsa Width 10,0000

16 Aoquisition Time 1. 3631

17 Aoquisition Date 2021-11-19T04:05:00

16Modification  2021-11-19104:05:00
Date

19 Spectrometer 100. 81
Frequency

20 Spectral Width 2403.5

21 Lowsst Frequency —1846.5

22 Fucleus 13C

23 Aoquired Size 32768

24 Spectral Size BBE36

T T T T T T T T
210 200 10 180 170 180 180 140 130 120 110 100
£l (ppm)

S59
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walEEt] OO e GG DT g T w0 =
SEEERaRRATR 3 & g
e e R i) z
TRERIRNSroe o 7
Paremeter Value
1 Data File Name D:/ pt/ 2021/ wql-6-3-
173/ £id
. . 2 vol=6-g-cl
ISy 2 3 Comment
= = 4 Origin Bruker BioSpin GubH
/ 5 Oener nmrsu
& Site
7 Spectrometer  spect
£ Author
9 ‘Solvent f=rat]
10 Temperature 2960
11 Pulse Sequence zg30
12 Nunber of Seans §
13 Receiver Gain 32
14 Relaxarion 1.0000
!
18 Modification
Date
19 Spectrometer 400,13
Frequen
20 Spactral
21 Lovest
Frequency
22 Nucl 1
23 Acquired Size 32768
24 Spectral £3536
l\\._L\‘./\_Ju I
o — A
e i
So=m o
5888 8
o= =
T T T T T T T T T T T T T T T
9.0 B.5 6.0 8.5 50 4.5 = 35 30 2.5 z0 1.5 1.0 0.5 0.0 0.5 Lo
£1 (ppm
wql-6-9-cl o NoONTRmEO9 R
¢ 2ZHIEBTRER ~go B
I BBRS0BA8RAE 8% &
T e sS4 &
f FREmmmeoaasan ] 5
& mhmime e oo o fagiagi o
wgrfrdely = gl N Neme———— |
58 g B8
55 & & 2 Peremeter Value
Ne | | | 1 D:/ pr/ 2021/ wql-6-3-
e/ 3/ fid
! 2 Title wgl-E-8-cl
3 Comment
| 4 Origin Bruker BioSpin GabH
| 5 Owner norsu
l J |6 site
7 Spectrometer spect
T 8 Author
120 9 Solvent

10 Temperature
11 Pulse: Sequence

16 Acquisition Time

17 Aequi Date
18 Modifi
Date
19 Spectromater
Frequancy
20 Spectral Width

Frequency

2021-11-197107:04: 00
2021-11-19707:04: 00

100. 61

24038.5
-1948.2
13
32768
83536

T
150

T T T T
140 130 120 110
f

T
00
(ppm)

T
40 30 0 U] 0 -10

S60




Br.

0000

Parameter
Data File Name

Do ke

Spectromster

Auther

3 Solvent

10 Teaperature

11 Pulss Sequence

12 Number of Scans

13 Receiver G

14 Relaxation

Dalar

15 Pulse Width

16 Acquisi
ze

-

17 Acquisition

18 Modification
Date

19 Spectrometar
Froquency

20 Spectral Fidth

21 Lowest
Fréquency

22 Nucleus

23 Acqy

24 Spectral Size

red Size

Value
D:/ pt/ 2021/ w
b1/ 2/ fid
wal-6-5-61

Bruker B

narsy

spact

[srak
296.1
2830

4
o000

88000
4.0394

2021-06-08T17:35:00

L
g
°
S
-
T T T T T T T T T T
35 &0 25 26 L5 L0 05 00 05 -LO
wql-6-5-b1 9 % B - - pun
g & g UCYFEERREERE %S o .
& & T EXIYCACTATINRE £38¢ 5 7
S 3 R g R e B S A @
2 = EEERRESasARRANS EES @ 5
| [ Faraseter Valus
1 Name Di/ pt/ 2021/ wgl-6-9-
b1/ 3/ fid
2 wql-6-3-b1
3
1 1 Bruker Bi GabH
! 3 narsu
&
T Spectromster  spect
8 Author
cocls
2865
25330
12 Nusher of Scans 50
13 Receiver Gain 187
2.0000
10,0000
1.3631
17 Acquisition  Z0Z1-06-08T17:38:00
Date
18 Modi: 2021-06-08
Date
18 Spectrozeter 10061
R Frequencs
1 20 Spectral Width 24038.5
21 Lowest -1950.8
Frequecy
22 Nucleus 13
23 Acquized Size 32768
24 Speczr 85535
il
T T T T T T T T T T T T T T T T T T
200 200 180 180 170 180 150 140 130 120 110 100 90 80 60 B0 40 3 20 10 -10

BRE

Sé1




Br.

MIETE e o s o Ees2 B YT o =
BRiRBRGEE3RRERR AED g g
L T T o o o O R o o i o s
el o e e L e i
e
Farameter n
1 Data File Name D/ pt/ 2021/ wql-6-3—
al/ 2/ Tid
G, 2 Title =l-6-g-al
S 3¢ Comment
ﬂésg_ﬂ_;‘sa_j 4 Origin Bruker BioSpin Gabl
5 Oener fmrsy
& site
7 Spectremeter spect
| 8 Auther
% solvent el
10 Temperature  296.1
\ 11 Fulse Sequence zg30
12 Nusher 5f Scans §
13 Recetver E
T TS T A Relaia 2600
7.9 L8 L6 .15 1.4 7.3 T.2 7.0 b A
£l ppm)
L Pulse Tidth  9.9000
4.0894
17 dcquisition  2021-06-D8T17:24:00
18 Modificarion  2021-06-08T17:24:00
Date
19 Spectrometer.  400.13
Fraquency
20 Spectral Width ‘80128
71 Lowes: 15463
Frequency
22 Nucleus 1
23 Acquired 32768
24 Spectral Size 65336
\
o o SR | P L
i T
Sdadmd o
88288 S
anZran -
T T T T T T T T T T T T T T T T T
9.0 85 80 75 0O 65 60 55 50 30 25 20 LB L0 0.0 0.5 -LO -L5

wql-6-9-el g zm 2
g %8 5
g == a P2
Ll £L k] E
(W e = ~- | Farameter Value
1 Data File Name D:/ pt/ 2021/ wql-6-9-
al/ 3/ fid
2 Title wql-B-g-al
3 Comment
] Bruker BicSpin GubH
5 nsrsu
&
wglof9ral o
o9 3 7 Spectrometer  spect
gg S 8 Author
£ T E] i3
10 Temperature  286.3
11 Pulse Sequence zgpg30
12 Number of Scans 50
13 Receiver Gain 197
14 Relasation 20000
| Delay
l l 15 Pulse Width  10.0000
1.3631

T T T T T 2021-06-08T17:29:00
140 135 130 125 120 115
2021-06-0BT17:28:00

19 Spectrometer  100.61
Fraquen;
20 Spactral Tidth 24038.3
21 Lowest -1951.4
Frequencs
22 Nucleus

23 Acquired Size
24 Spactral Size

T T T T T T T T T T
A0 200 1% 180 170 180 15 140 130 120 110 00 % 8 70 &0 0 40 0 2 1 0 -10
£l f(ppa)
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Br.

wql-f-g=zl
Parametar Valua
1 le Name D:/-pr/ 2021/ wql-6-9-
al/ 4/ fid
z wql-6-5-a1
3 Comment
4 Origin Bruker BioSpin Gubi
5 Owner nmrsy
& Site
7. Spectrometer  spect
8 Auther
9 Solvent cDels
10 Tesperature  296.3
11 Pulse Sequence zgfhign:2
12 Number of Scans 16
187
1.0000
15 Pulse Width  18.0000
16 Acquist 0.7310
Time
2021-06-08T23:55:41
2021-06-08T23155:00
18 Spectrometer 376,48
Frequency
20 Spectral Width §9285.7
21 Lowest -82292.7
Freguency
T T T T T T T T T T T T T T T T T T T T
10 0 -0 -0 -3 -4 -0 60 -8 -90 -100 -110 -120 130 -140 -180 160 170 180 180 -200 210
(ppa)
wgl-6-9-1-F oo n
g52 o
e °
ozs &
=88 =
T——T—Tn—hé.’_ “1‘ Paraneter’ value
1 Data File Same D:/ pt/ 2021/
wql-6-9-1-F/ 1/ fid
2 wql-6-3-1-F
3 Comment
1 Bruker BioSpin GabH
3 narsy
&
T Spectrometer  spéct
& Auther
9 Sol coci3
10 Temperature 2974
11 Pulse Sequence deptspl3s
12 Number of Scans 81
197
2.0000
10,0000
2.0316
2021-08-15T16:28:00
18 Modification  2021-08-13716:30:00
Date
19 Spectrometer 10061
Frequancy
20 Spectral Width 16128.0
| -16.0
13¢
32763
63536
Sz g | " |
T T T T T T T T T T T T T T U T 1
180 150 140 130 120 110 100 %0 g0 0 60 50 0 0 20 10 0
£1 (ppm}
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Cl

WIFE o caecsosnzegoggon & 2
FHNEIAFARIEEARIAES 3 =
L3 ki el e SR R W Y R A B S e il (T
Parameter Value
1 Data File Neme
wal6-15 Tae cgoguIoEoSE on
&8 283 AAAR FEEAESA =2
e e B N
Vit SN NV
| | cctrometer  400.13
Frequency
20 Spectral Tidth 8012.8
[ 21 Lowast -1545.2
Fresuency
| 22 ¥ucTous 1\
i 23 acquired 32768
| 24 Spectral
L
2
=
T T T T T T T T T T T T T T T T T T
9.6 89 g0 .8 .0 6.0 8.0 2.0 4.5 40 3.5 3.0 2.5 2.0 L3 LO 0.8 0.0 0.5 -LO
£1 (ppm)
wgl-6-15- I~ = N O — =
& & EE888lz-gan ®o e o
i S EHadaRn22g £8¢ g
& g SRE225ERAT Se =
T = o e e e ERe & Parameter Value
3 1 Data File Name D/ pt/ 2021/
wal-6-15-/ 2/ fid
2 Title wal—6-15—
3 Comment
14 Origin Bruker BioSpin GmbH
e W@ 5 Omer rarsu
-%5 3 @
R22 g g ;
Goa 2o 6 Site
- - i . < = 7 Spectremeter spect
SEESSeEe | & hathior
[ ! 9 Selvent cocla
10 Temperaturs 0.0
; ( 11 Pulse Sequence zzpedl
i ! 12 Funber of Soans 40
l | ‘I | i J 13 Receiver Gain 197
14 Relaxation 2.0000
Delay
— T T T T 16 Pulse ¥idth 10,0000
12 30 12 b e 16 hoquisition  1.3631
£l (ppm) :

17 hoquisition  2021-07-15T23:08:00

ate

16 Modifieation  2024-07-16123:08:00
Date

19 Spectrenster 10061
TFrequenvy

20 Spectral Width 24038 5

21 Lowest —1947.7
Frequency

22 Fucleus 130

23 hoquived Size 32768

24 Spectral Size 65536

T T T T
210 200 130 180 170

160

T 7 T T
150 140 100 90
£1 (ppa}

T T T
130 120 110

S64
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Br.

71742
i §

7.136

7,554
7.5

2437

0,000

Parancter

Data File Name

Titls
Comment
Origin
Owner
Site

& e @

Spectromster
& Author

9 Solvent

10 Tenperature

11 Fulze Sequence

Value

I/ pt/ 2021/
wol-6-14-d1/ 2/ fid
wal-6-14-d1

Bruker BioSpin Gabl
nnrsw

spact
cocls

296.4
230

12 Hunber of Scans &

| o
=] =] = ! = 13 Reveiver Gain 32
T T—=r—T = = T 1 14 Relaxation 1.0000
6 75 T4 T3 T2 Tl TO Delay
1 (ppm) 16 Fulse Width 98000
16 Aoquisition  4.08984
17 Aoquisition  2021-06-11T13:21:00
t Date
18Madi fication  2021-06-11T13:21:00
Date
18 Spectroneter 400,13
Frequency
20 Spestral Width 8012.8
21 Lowest -1645.8
! Frequency
22 Hueleuz 1H
23 hoquired Size 32768
24 Spectral Size 65538
”‘J v P\ )
e _ e
-
2
-
T T T T T T T T T T T T T
8.0 8.5 8. i 0 &5 6.0 50 4 3.5 a0 25 20 L5 LD 0.5 00 0.5
(prm)
wgl-6-14-dl o L Rl B~ o R o T S
bl SRndeReZSoRIBSong 9 ~go =
0 INCIEITCAN=EIR =~ ) g 2 -
% §3883--RRR 845842 5 s i Farameter Value
= g atntatintinhige sl et g g ot o Giiaiin) o) L b 1a %
I e ~- 1 Data File Name D:/ pt/ 2021
wql-6-14-d1/ 3/ fid
z Title wgl-6-14-d1
3 Comment
4 origtn
5 Ouner
& Site
=h = -
S8 R T 'Spectrometer  spect
45 2 5 Author
== 7 3 nt farat]
10 Temperature  296.9
11 Pulse Sequence zgpgdd
12 Sumber of Scaiis 50
187
2. 0000
10, 0000
1.3631
T T T T
140 3B 130 125 120 2021-06-11T13°
ation.  2021-06-11T
19 Spectrometer  100.61
Frequency
240383
21 Lowest -1833.1
Frequenc;
22 Sucleus
23 red Size
24 Spectral
T T T T T T T T T T T T T T T T T T T T T
210 200 150 180 170 160 150 140 120 120 110 100 90 BD 0 &0 50 40 ] 20 10 0 -10
£1 (ppa)

S65




Br.
Br,

wl-6-6-41

Farameter
Data File Mans

—-0,000

Title
Comment
Origin

Owner

Site
Spevtrometer
huthor
Solvent

170
7164

9
’ 10 Tenperature

| | 11 Fulsze Sequence
12 Fumber of Soans
13 Recaiver Gain

14 Relaxation
Telay

16 Pulse Width
16 Acqi sition
ine

T
7.2

17 Koquisition
Date

18 Modi fication
Date

19 Spestrometer
Fraquency

! 20 Spectral Width

21 Lowest
Frequensy

22 Wuclens

23 Aequired Size

24 Spectral Sizs

3.00=

7 T T
5.0 4.5 4.0 15
£1 (ppm}

wgl—-6-6

Ll?‘).EJZR
127 482
121831

F120.107

Li19888
TT 478
T7.160

Valne
Do/ pt/ 2021/ wal-6-6-
AL/ B/ fid

wal-G-6-A1

Eruker BioSpin Gabll

spect

cIcla
296. 6
g0

8

I

1. 0000

9.9000
40894

2021-06-12T11:13:57
2021-06-12T11:13:00
400,13

anie.s
-1545.8

jid
32768
65536

—190,010

—21 870

FParameter

Data File Xame

ral-i-G4d Comment

Origin
Osner

—141.056

¢
T

10 Tempe

11 Pulse Sequence

12 Susber of

13 Recaiver G

14 Relazation
D

ature

T
135
1 (ppm)

Date
Spectrometer
Frequency
Spectral Width
Lowest
Frequency
Sucleus
Acquired
Spectral Size

T
100 -10
£l (ppmd

T T T T T T T T T
210 200 180 170 180 150 140 130 120 110

S66

cans.

Value

Do/ pt/ 2021/ wal-6-6-
4/ fid

2gpg30

2021-06-12T11

2021-06-12T11:17:00

100.62

24033,




Br.

BN S = 2
R ez eSS R8s RS8BT = g
ERRARTIIITEAMmAaca= =2 < =]
EEpCpESCCSRLoEC e & S

Parencter Value
Data File Name D:/ pt/ 2021/ wql-6i-6-
2/ fid

2 Title wal66-b
883 3 Comment
i 4 Origin Bruker BioSpin Gubl
L3l 5 Over amrsu

6 Site

7 Speetromster  spact

8 Author

9 Solvent cocls

10 Temperature 2959

11 Pulse Sequence g0

12 Number of Sosns 1

13 Receiver Gain 54

14 Relaxation 1.0000
Delay

16 Pulse idth 9 9000

16 hoquisition  4.0894
Time

17 hoquisition  2021-06-10T14:67:00

| ate

il 18 Modification  2021-05-10T14:67:00
Date

| 19 Spectromster 400,13

| Frequency
20 Spestral Wideh 80125
21 Lowast -1645.7
Frequency
22 Muclens i3

23 hoquired Size 32768
24 Spectral Size 65536

=
g
T T T T T T T T T T T T T T T
65 &0 55 50 5 40 35 a0 25 20 L5 L0 0.5 GO0 -05 -LD
£1 ppm)
wal-6-6b = T g o T
g 58 8 %sy 3
% T & 2 oo =
= gt = =ed &
| Y | ~ |
Farameter
D:/ pt/ 2021/ wyl-6-6—
b/ 3/ 1id
walofirEtn wgl-66b
TR T wo o
282 = L8
Coweom ¥ = -
peian} fl = B e Bruker
L frsy
| 1
spect
, |8 selvent [sa t
' | 10 Temperature 296.3
| , L ‘i H‘ | I 11 Pulse Sequence  zgpe30
| il ‘ 12 Nusber @
13 Receiver Gain 197
L o A s s | 14 Relasation Dalay 20000
170 150 130 110 90 80 70

£1 (ppm)

0715:04:00
18 Medification 2021-05-10700:00:00
te
18 Spectrotetar 100. 61
Freguency
20 Spectral Width 24038

21 Lowast Frequency -1850.
22 Nuclaus 13C
23 Acquired Size 32768

| 1 63336

T T T T T T T T r T T T T T
2100 200 1% 180 17 180 150 M0 130 120 10 100 e & 70 60 s 4 30 20 10 0 -0
£l (opm




Br.

wgl-6-6-Bl =
=
5
Peramster Value
1 Date File ¥ame D:/ pt/ 2021/ wgl-6—6—
Bl &/ fid
2 T wl-6-6-B1
3 Comment
4 Origin Bruker BioSpin GubH
5 Oener narsu
& Site
7 Spectrometer  spact
8 Author
9 Solvent foratd
10 Temperature:  296.4
11 Pulse Sequence zpfhigan.2
12 Nuzber of Scans 16
197
1.0000
18. 0000
0. 7340
2021-06-11T13:15:09
2021-06-11T13:13:00
19 Spectrometer  376. 46
Frequency
20 Spectral Width 892837
21 Lowest ~22282. 7
Frequency
22 Nueleus 19F
23 Acquired Size 63336
24 Spectral Size 131072
T T T T T T T T T T T T T T T T T T T T T
10 -0 - -3 -40 -0 60 -70 80 %0 -100 ~-110 -120 ~-130 -140 -150 180 -180 -190 200 -210
£1 (ppm)
wql-6-6-2F
2
s
=
Parameter Value
1 Data Fila Neme D:/ pt/ 2021/
wqlE-E-2-F/ 1/ fid
2 Titke wql6-E-2F
3 Comment
4 O
5 Owner
& site
7 Spectrometer  spect
8 Author
9 Solvent ocls
10 Temperature 297.3
11 Pulse Sequence deptspl3s
12 Number o s 128
13 Receiver Gain 197
14Relaxation 20000
Deley
15 Fulse Width  10.0000
2.0316
2021-09-15T16:19:00
18 Modification 2021-09-15T16:19:00
Date
19 Spectrometer  100.61
16128.0
-16.0
22 Nucleus 13C
23 Acquited 32763
24 Spactral 85536
4 |
r T T T T T T T T T T T T T T 1
160 150 140 130 110 100 50 80 kol &0 50 40 i 0 10 0

1 (ppm

S68




/\

—-Z

S

wql6-14-c1

R T T - = =
29 3R EE IR0 RRRRRARAE LS pet g
o BESSANEARERRASE IO N Oa = z
B B B B (B s B e B R B R e e a =
L W 1
Parasieter
1 Data File Neme D!
e fid
wfiEhnsecn¥ogr SEEREASE 2 Title wel-6-ld-cl
SERRESANERAL EZ2IZ2O nEa
e 3 Comment
NSNS S s A 4 Brukar BicSpin GabH
5 nursy
8
7 spect
| !
i | ] [s7ak]
V\ 10 Temperature 2863
’ N 7 11 Fulse Seauence 230
k’w LJ U"IL 12 Number of Scans 8
—— — 13 Receiver Gain 70
o ] 14 Relasation 1.0000
T T B 2 T
45 T.40 15 T.10 82000
4.0894
|
| 2021-06-09T18:27:00
2021-06-08T18
! 400.13
20 Spectral Width 80128
21 Lovest -1546.0
Frequency
1 22 Nucleus H
23 Acquired 327
24 Spectral 3336
]
) _J 0 N l
r
!
2
g8
T T T T T T T T T T T T T T T T T T
9.0 E5 6.5 60 &E 50 45 40 &5 30 25 20 L5 L0 0.5 00 0.5 -L0
£1 (ppm)
wql-6-14cl -
B - o n
b = 58§ o
ik =« x =" © .
= - 0 = Paremeter value
g e = X
1 1 Data File Name D:/ pt/ 2021
wal-6-14-c1/ 3/ Tid
2 Title wql-6-14=cl
3 Comment
1 Bruker BioSpin Gubl
& = 3 nmrsu
L= .
& 8
T 7 Spectrometer  spect
8 Auther
9 Solvant axi3
10 Temperature  296.7
| 11 Pulse Sequence zgpgdl
' 12 Nusber of Scans 50
I 197
2.0000
T T T T lse Width  10.0000
135 A 12 120 i
1 (ppm)
2021-06-08T
2021-06-09T18:31:00
100,81

20 Spectral Width 24038

21 Lowast -1950.2
Frequency

22 Nuclaus 13C

23 Acquired Size 32768

24 Spectr:

#3536

T T T T T T T T T
210 200 190 180 170 180 150 140 130 120 110 100 90 &0 70 &0 50 40 an 20 10 0 -0
£1 (ppm)
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Br.

|

0
8
N
050
cl

=
%
o

w2l
&

7257

200
201

403\{

v
~7.510

7438
T-7420
—-7.400
7390

7262
7257

—7.181
=Rl

0.000

Farameter

Title
Comment
10

5 Quner
6 Site

T Spectremeter
8 Author
5 Solvent
10 Temperature
1P

18 Spectrometer
Frequenc;

20 Spactr:

21 Lowest
Fraguancy

value

Data File Name D:/ pt/ 2021,

wal-6-21-/ 1/ fid
wql6-21-

Bruker BioSpin Gubi
narsy

spect

COClL3
0.0

Sequence 2330
12 Nusher of Scans

12
1.0000

9. 9000
2.0894

2021-07-12121236:00

2021-07-12121:36:00

00.13

8012.3
-1547.9

(&

wal6-21- =
3
a2
g
T
volB-2ly vmwL o wun
a2 FEEE &8 B
28 nEalkdis & &
@ gEwde = o
2 8 3 SLEL eI ) i
[ === | |
Vo
il
‘ |
r T T T T
140 136 130 125 120
1 (ppm)

o
&
=
=
=

76.842

@

Solvent

10 Temperature

11 Pules Sequence
12 Numbe
13 Race;
14 Relaxation

18 Hodification
Date

13 Spactrometer
Fragusnc

20 Spectr:

21 Lowest
Fraquency

22 Nuclaus

Value
pt/ 2021
wql-6-21-/ 2/ £id
wql-6-21-

Bruker B:
nmrsy

Gmbl

spect

13
0o
220430
13

2021-07-12T21:37:00
2021-07-12T21:38:00
100. 61

24038.5
-1954.0

13C
32768
63536

T T
210 200 180

T
180 170 160 180

T
140

130

T T T
120 110 100
fl (pp)




