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1. Experimental Section
(i) General Remarks

"H NMR and '*C NMR spectra were recorded on a Bruker AVANCE AV400 (400
MHz for H and 101 MHz for C). Signal positions were recorded in ppm with the
abbreviations s, d, t, q, and m denoting singlet, doublet, triplet, quartet, and multiplet
respectively. All NMR chemical shifts were referenced to residual solvent peaks or to
Si(CHj3)4 as an internal standard. NMR Spectra recorded in CDCI3 were referenced to
residual CHCl; at 7.26 ppm for 'H or 77.0 ppm for '*C. NMR spectra recorded in
DMSO-ds were referenced to residual DMSO at 2.49 ppm and 3.33 ppm for 'H or 39.6
ppm for 1*C. All coupling constants J were quoted in Hz. Data were reported as follows:
chemical shift, multiplicity, coupling constant and integration. HRMS were measured
using Q-TOF LC—MS and the ESI-FTICR technique. Reactions were monitored by
thin-layer chromatography (TLC) on 0.25mm silica gel glass plates coated with 60
F254. Column chromatography was performed on silica gel (200-300 mesh) using a
mixture of petroleum ether (60-90°C) and ethyl acetate as eluant. Commercially
available reagents were used as received without further purification.

(if) General Procedure for the Preparation of Products 3aa-4aa

Toluene (10 mL) was added to a mixture of prop-1-en-2-ylbenzene 1a (5 mmol,
0.66 mL), benzaldehyde 2a (15 mmol, 1.53 mL), and TBAB (0.5 mmol, 0.16 g) under
air at room temperature, then tert-butyl hydroperoxide (TBHP, 70% aq, 15 mmol, 2.07
mL) and acetonitrile (10 mL) were added. After the mixture was stirred at 90°C for 3 h,
the residue was mixed with silica gel and concentrated. The resulting mixture was
purified by silica gel column chromatography on silica gel with petroleum ether: ethyl
acetate (100:1) as eluent to give the desired product 3-(fert-butylperoxy)-1,3-
diphenylbutan-1-one 3aa (1.23 g, 79%).

(iii) One-pot procedure for synthesis of epoxide 5

Toluene (1.0 mL) was added to a mixture of prop-1-en-2-ylbenzene 1a (0.5 mmol,
65.7 L), benzaldehyde 2a (1.5 mmol, 153.2 L), and TBAB (0.05 mmol, 16.1 mg)
under air at room temperature, then ter¢-butyl hydroperoxide (TBHP, 70% aq, 1.5 mmol,
206.9 uL) and acetonitrile (1.0 mL) were added. After the mixture was stirred at 90°C
for 3 h, then K>COs (0.5 mmol, 69.1 mg) was directly added to the reaction solution
without cooling. After the resulting mixture was stirred at 90°C for 2 h, the residue was
mixed with silica gel and concentrated. The resulting mixture was purified by silica gel
column chromatography on silica gel with petroleum ether: ethyl acetate (30:1) as
eluent to give the desired product (3-methyl-3-phenyloxiran-2-yl)(phenyl)methanone 5
(103.7 mg, 87%).
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2. The Characterization of Products

3-(tert-butylperoxy)-1,3-diphenylbutan-1-one (3aa)

Colorless oil (133.7 mg, 86%) *H NMR (400 MHz, CDCl3) § 7.93 (d, J = 7.7 Hz, 2H),
7.53 — 7.47 (m, 3H), 7.40 (t, J = 7.3 Hz, 2H), 7.32 (t, J = 7.3 Hz, 2H), 7.23 (t, J = 6.9
Hz, 1H), 3.66 (d, J = 14.4 Hz, 1H), 3.32 (d, J = 14.4 Hz, 1H), 1.84 (s, 3H), 1.09 (s, 9H).
13C NMR (101 MHz, CDCl3) § 197.88, 144.56, 138.15, 132.78, 128.61, 128.61, 128.28,
128.01, 127.17, 125.81, 83.07, 79.38, 48.31, 26.55, 23.64. HRMS(ESI) calcd for
C20H2403(M+Na)*: 335.1618; found: 335.1624.

1-(4-bromophenyl)-3-(zert-butylperoxy)-3-phenylbutan-1-one (3ab)

~

.0
o O

0

Colorless oil (156.5 mg, 80%) *H NMR (400 MHz, CDCl3) § 7.78 (d, J = 8.4 Hz, 2H),
7.54 (d, J = 8.4 Hz, 2H), 7.45 (d, J = 7.5 Hz, 2H), 7.32 (t, J = 7.5 Hz, 2H), 7.24 (t, ] =
7.0 Hz, 1H), 3.59 (d, J = 14.3 Hz, 1H), 3.28 (d, J = 14.3 Hz, 1H), 1.83 (s, 3H), 1.09 (s,
9H). 3C NMR (101 MHz, CDCls) & 196.88, 144.33, 136.90, 131.50, 130.18, 128.04,
127.88, 127.23, 125.68, 83.08, 79.49, 48.25, 26.55, 23.77. HRMS(ESI) calcd for
C20H23BrOs(M+Na)*: 413.0723; found: 413.0726.

3-(tert-butylperoxy)-1-(4-chlorophenyl)-3-phenylbutan-1-one (3ac)

~+
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o O

Joaas

Colorless oil (128.3 mg, 74%) *H NMR (400 MHz, CDCls) 5 7.86 (d, J = 8.3 Hz, 2H),
7.46 (d, = 7.9 Hz, 2H), 7.37 (d, J = 8.4 Hz, 2H), 7.32 (t, J = 7.5 Hz, 2H), 7.24 (t, J =
7.2 Hz, 1H), 3.60 (d, J = 14.3 Hz, 1H), 3.28 (d, J = 14.3 Hz, 1H), 1.83 (s, 3H), 1.09 (s,
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9H). 13C NMR (101 MHz, CDCls) & 196.68, 144.35, 139.14, 136.50, 130.06, 128.50,
128.03, 127.22, 125.68, 83.00, 79.48, 48.29, 26.54, 23.75. HRMS(ESI) calcd for
Ca0H23C103(M+Na)*: 369.1228; found: 369.1225.

3-(tert-butylperoxy)-1-(2-chlorophenyl)-3-phenylbutan-1-one (3ad)

Colorless oil (126.7 mg, 55%) *H NMR (400 MHz, CDCls3) § 7.42 (d, J = 8.8 Hz, 2H),
7.32-7.25 (m, 4H), 7.24 — 7.18 (m, 3H), 3.64 (d, J = 14.7 Hz, 1H), 3.54 (d, J = 14.7
Hz, 1H), 1.83 (s, 3H), 1.12 (s, 9H). *C NMR (101 MHz, CDCls) § 200.66, 143.65,
140.42, 131.22, 130.70, 130.22, 129.23, 127.91, 127.23, 126.52, 125.90, 82.90, 79.33,
52.38, 26.57, 24.08. HRMS(ESI) calcd for CooH23ClO3(M+NH4)*: 364.1674; found:
364.1670.

3-(tert-butylperoxy)-1-(3-chlorophenyl)-3-phenylbutan-1-one (3ae)

~+

.0
o O

ROAAS

Colorless oil (129.7 mg, 75%) *H NMR (400 MHz, CDCl3) § 7.90 (d, J = 1.7 Hz, 1H),
7.79 (d, J = 7.8 Hz, 1H), 7.51 — 7.43 (m, 3H), 7.36 — 7.30 (M, 3H), 7.28 — 7.23 (m, 1H),
3.60 (d, J = 14.2 Hz, 1H), 3.29 (d, J = 14.2 Hz, 1H), 1.82 (s, 3H), 1.10 (s, 9H). °C NMR
(101 MHz, CDCls) 6 196.67, 144.26, 139.70, 134.51, 132.59, 129.54, 128.86, 128.03,
127.25, 126.65, 125.66, 83.06, 79.53, 48.41, 26.51, 23.83. HRMS(ESI) calcd for
C20H23Cl03(M+Na)™: 369.1228; found: 369.1231.

3-(tert-butylperoxy)-1-(2,4-dichlorophenyl)-3-phenylbutan-1-one (3af)

~

Cl O O/O

SO0

Colorless 0il (126.7 mg, 55%) *H NMR (400 MHz, CDCl3) § 7.41 —7.37 (m, 2H), 7.33
(d,J=1.6 Hz, 1H), 7.30 — 7.14 (m, 5H), 3.59 (d, J = 14.6 Hz, 1H), 3.52 (d, J = 14.6 Hz,
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1H), 1.81 (s, 3H), 1.13 (s, 9H). 13C NMR (101 MHz, CDCl3) § 199.52, 143.44, 138.64,
136.72, 131.80, 130.38, 130.03, 127.98, 127.31, 126.86, 125.80, 82.93, 79.45,52.30,
26.57, 24.31. HRMS(ESI) calcd for C2oH22Cl,03(M+Na)*: 403.0838; found: 403.0835.

3-(tert-butylperoxy)-1-(4-iodophenyl)-3-phenylbutan-1-one (3ag)

~+
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Colorless oil (109.2 mg, 50%) *H NMR (400 MHz, CDCl3) § 7.76 (d, J = 8.4 Hz, 2H),
7.63 (d, J = 8.4 Hz, 2H), 7.45 (d, J = 7.5 Hz, 2H), 7.32 (t, J = 7.5 Hz, 2H), 7.28 — 7.23
(m, 1H), 3.59 (d, J = 14.3 Hz, 1H), 3.27 (d, J = 14.3 Hz, 1H), 1.82 (s, 3H), 1.09 (s, 9H).
13C NMR (101 MHz, CDCl3) § 197.21, 144.32, 137.53, 137.42, 130.08, 128.05, 127.24,
125.68, 100.70, 83.07, 79.50, 48.19, 26.56, 23.77. HRMS(ESI) calcd for
C20H23103(M+Na)*: 461.0584; found: 461.0576.

3-(tert-butylperoxy)-3-phenyl-1-(p-tolyl)butan-1-one (3ah)

Colorless oil (136.1 mg, 83%) 'H NMR (400 MHz, CDCls) § 7.82 (d, ] = 8.2 Hz, 2H),
7.48 (d, J = 7.4 Hz, 2H), 7.30 (t, = 7.6 Hz, 2H), 7.20 (dd, J = 16.9, 7.7 Hz, 3H), 3.62
(d, J = 14.5 Hz, 1H), 3.29 (d, J = 14.5 Hz, 1H), 2.36 (s, 3H), 1.84 (s, 3H), 1.10 (s, 9H).
13C NMR (101 MHz, CDCl3) § 197.39, 144.68, 143.45, 135.78, 128.96, 128.75,
127.97,127.11, 125.85, 83.09, 79.33, 48.19, 26.59, 23.65, 21.63. HRMS(ESI) calcd
for C21H2603 (M+Na)*: 349.1774; found: 349.1767.

3-(tert-butylperoxy)-1-(4-isopropylphenyl)-3-phenylbutan-1-one (3ai)
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Colorless oil (134.5 mg, 76%) 'H NMR (400 MHz, CDCl3) § 7.85 (d, J = 7.9 Hz, 2H),
7.48 (d,J=7.8 Hz, 2H), 7.31 (t, J = 7.5 Hz, 2H), 7.25 (d, J = 13.2 Hz, 3H), 3.64 (d, J =
14.5 Hz, 1H), 3.30 (d, J = 14.5 Hz, 1H), 2.99 — 2.89 (m, 1H), 1.83 (s, 3H), 1.25 (d, J =
6.8 Hz, 6H), 1.09 (s, 9H). 3C NMR (101 MHz, CDCls) § 197.52, 154.19, 144.60,
136.12, 128.82, 127.93, 127.07, 126.30, 125.84, 83.01, 79.29, 48.33, 34.21, 26.51,
23.70, 23.51. HRMS(ESI) calcd for C23H3003(M+Na)*: 377.2087; found: 377.2081.

4-(3-(tert-butylperoxy)-3-phenylbutanoyl)phenyl acetate (3aj)

~
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MeOOC II II

Colorless oil (59.4 mg, 32%) 'H NMR (400 MHz, CDCls) § 8.07 (d, ] = 8.3 Hz, 2H),
7.97 (d, J = 8.3 Hz, 2H), 7.46 (d, J = 7.6 Hz, 2H), 7.33 (t, J = 7.6 Hz, 2H), 7.25 (d, J =
5.7 Hz, 1H), 3.95 (s, 3H), 3.67 (d, J = 14.3 Hz, 1H), 3.33 (d, J = 14.3 Hz, 1H), 1.84 (s,
3H), 1.07 (s, 9H). 13C NMR (101 MHz, CDCl3) § 197.52, 166.35, 144.28, 141.38,
133.42, 129.47, 128.48, 128.05, 127.26, 125.65, 83.12, 79.52, 52.44, 48.55, 26.51,
23.81. HRMS(ESI) calcd for C22H2605(M+Na)™: 393.1672; found: 393.16609.

3-(tert-butylperoxy)-3-phenyl-1-(4-(trifluoromethyl)phenyl)butan-1-

one (3ak)
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F3C

Colorless oil (108.4 mg, 57%) *H NMR (400 MHz, CDCls) § 8.01 (d, J = 8.1 Hz, 2H),
7.67 (d, J=8.3 Hz, 2H), 7.48 — 7.44 (m, 2H), 7.33 (t, J = 15.0 Hz, 2H), 7.28 — 7.24 (m,
1H), 3.66 (d, J = 14.3 Hz, 1H), 3.35 (d, J = 14.3 Hz, 1H), 1.84 (s, 3H), 1.08 (s, 9H). 13C
NMR (101 MHz, CDCls) & 197.10, 144.14, 140.83, 133.94 (g, J = 32.8 Hz), 128.88,
128.08, 127.31, 125.62, 125.26 (q, J = 3.6 Hz), 83.10, 79.57, 48.56, 26.48, 23.85.
HRMS(ESI) calcd for C21H23F303(M+Na)*: 403.1492; found: 403.1486.

4-(3-(tert-butylperoxy)-3-phenylbutanoyl)benzonitrile (3al)
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Colorless oil (56.6 mg, 33%) 'H NMR (400 MHz, CDCls) § 7.99 (d, ] = 8.4 Hz, 2H),
7.70 (d, ) = 8.4 Hz, 2H), 7.44 (d, J = 7.4 Hz, 2H), 7.32 (t, J = 7.5 Hz, 2H), 7.28 — 7.24
(m, 1H), 3.63 (d, J = 14.1 Hz, 1H), 3.33 (d, J = 14.1 Hz, 1H), 1.82 (s, 3H), 1.07 (s, 9H).
13C NMR (101 MHz, CDCl3) § 196.75, 143.99, 141.10, 132.11, 128.99, 128.13, 127.40,
125.55, 118.11, 115.85, 83.17, 79.66, 48.52, 26.50, 23.95. HRMS(ESI) calcd for
C21H23NO3(M+Na)*:360.1570; found:360.1572.

3-(tert-butylperoxy)-1-(2-methoxyphenyl)-3-phenylbutan-1-one (3am)

OMe O O/O

Colorless oil (98.5 mg, 58%) *H NMR (400 MHz, CDCl3) § 7.44 — 7.40 (m, 3H), 7.34
(t,J=7.1Hz, 1H), 7.26 (t,J = 7.5 Hz, 2H), 7.18 (t, ) = 7.2 Hz, 1H), 6.89 (t, J = 7.5 Hz,
1H), 6.84 (d, J = 8.3 Hz, 1H), 3.81 (s, 3H), 3.71 (d, J = 15.1 Hz, 1H), 3.56 (d, J = 15.1
Hz, 1H), 1.81 (s, 3H), 1.12 (s, 9H). *3C NMR (101 MHz, CDCl3) & 200.43, 157.93,
144.32, 132.83, 130.18, 130.07, 127.73, 126.98, 126.08, 120.47, 111.29, 83.00, 79.07,
55.43, 53.17, 26.62, 23.69. HRMS(ESI) calcd for C21H2604(M+H)*: 343.1904; found:
343.1901.

3-(tert-butylperoxy)-3-phenyl-1-(3-(trifluoromethoxy)phenyl)butan-1-

one (3an)

Colorless oil (126.7 mg, 64%) *H NMR (400 MHz, CDCls) § 7.84 (d, = 7.7 Hz, 1H),
7.76 (s, 1H), 7.48 — 7.42 (m, 3H), 7.32 (t, J = 7.6 Hz, 3H), 7.27 — 7.22 (m, 1H), 3.62 (d,
J=14.2 Hz, 1H), 3.30 (d, J = 14.2 Hz, 1H), 1.83 (s, 3H), 1.08 (s, 9H). 3C NMR (101
MHz, CDCls) § 196.47, 149.32, 144.22, 140.10, 129.70, 128.05, 127.27, 126.92, 125.63,
124.92, 120.93, 83.10, 79.54, 48.42, 26.43, 23.78. HRMS(ESI) calcd for
Ca1Ha3F304(M+Na)*: 419.1441; found: 419.1444.
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3-(tert-butylperoxy)-1-(2-hydroxyphenyl)-3-phenylbutan-1-one (3a0)

~

Colorless oil (37.8 mg, 23%) 'H NMR (400 MHz, CDCls3) § 12.34 (s, 1H), 7.83 (dd,
J=8.1, 1.4 Hz, 1H), 7.50 — 7.42 (m, 3H), 7.34 (t, J = 7.5 Hz, 2H), 7.28 — 7.25 (m,
1H), 6.96 — 6.92 (m, 1H), 6.85 (t, J = 8.1 Hz, 1H), 3.66 (d, J = 14.3 Hz, 1H), 3.33 (d, J
=14.3 Hz, 1H), 1.84 (s, 3H), 1.10 (s, 9H). *C NMR (101 MHz, CDCls) § 204.12,
162.61, 144.24, 136.20, 131.43, 128.06, 127.28, 125.63, 120.63, 118.51, 118.19,
83.05, 79.55, 47.92, 26.49, 24.01. HRMS(ESI) calcd for C2oH2204(M+Na)™:
351.1567; found: 351.1562.

3-(tert-butylperoxy)-1-(naphthalen-2-yl)-3-phenylbutan-1-one (3ap)

Colorless oil (115.9 mg, 64%) 'H NMR (400 MHz, CDCls) & 8.42 (s, 1H), 7.99 (d, ] =
8.5Hz, 1H), 7.89 (d, J = 7.9 Hz, 1H), 7.81 (d, J = 8.3 Hz, 2H), 7.51 (t, J = 7.9 Hz, 4H),
7.32 (t,J=75Hz,2H),7.22 (t, J=7.4 Hz, 1H), 3.78 (d, J = 14.4 Hz, 1H), 3.44 (d, J =
14.4 Hz, 1H), 1.89 (s, 3H), 1.07 (s, 9H). *C NMR (101 MHz, CDCls3) § 197.78, 144.69,
135.52, 135.45, 132.46, 130.57, 129.67, 128.35, 128.09, 128.07, 127.74, 127.22,
126.64, 125.87, 124.34, 83.21, 79.44, 48.40, 26.60, 23.86. HRMS(ESI) calcd for
C24H2603(M+H)*: 363.1955; found: 363.1954.

3-(tert-butylperoxy)-3-phenyl-1-(thiophen-2-yl)butan-1-one (3aq)

Colorless oil (116.1 mg, 73%) 'H NMR (400 MHz, CDCls) 5 7.65 (dd, J = 3.8, 0.9 Hz,
1H), 7.57 (dd, J = 4.9, 1.0 Hz, 1H), 7.50 — 7.45 (m, 2H), 7.32 (t, J = 7.6 Hz, 2H), 7.27
—7.22 (m, 1H), 7.06 (dd, J = 4.9, 3.9 Hz, 1H), 3.56 (d, J = 13.9 Hz, 1H), 3.23 (d, J =
13.9 Hz, 1H), 1.84 (s, 3H), 1.12 (5, 9H). 2*C NMR (101 MHz, CDCl3) § 190.44, 145.89,
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144.54, 133.74, 132.80, 128.02, 127.86, 127.19, 125.71, 82.88, 79.43,49.40, 26.54,
23.65. HRMS(ESI) calcd for C1sH2203S(M+H)™: 319.1362; found: 319.1358.

3-(tert-butylperoxy)-1-(1H-indol-3-yl)-3-phenylbutan-1-one (3ar)

Yellow oil (95.0 mg, 54%) *H NMR (400 MHz, CDCl3) § 9.62 (s, 1H), 8.42 —8.36 (m,
1H), 7.67 (d, J = 2.7 Hz, 1H), 7.50 (d, J = 7.6 Hz, 2H), 7.36 — 7.31 (m, 1H), 7.30 - 7.19
(m, 5H), 3.49 (d, J = 13.8 Hz, 1H), 3.28 (d, J = 13.8 Hz, 1H), 1.90 (s, 3H), 1.13 (s, 9H).
13C NMR (101 MHz, CDCl3) § 193.65, 144.79, 136.48, 133.62, 128.03, 127.17, 125.97,
125.66, 123.54, 122.61, 122.28, 119.00, 111.81, 83.02, 79.46, 50.43, 26.71, 23.81.
HRMS(ESI) calcd for C22H2sNO3(M+H)*: 352.1907; found: 352.1906.

3-(tert-butylperoxy)-1-(1-methyl-1H-pyrrol-2-yl)-3-phenylbutan-1-

one (3as)

/
N

| 0-0
o

Colorless oil (133.7 mg, 85%) *H NMR (400 MHz, CDCl3) § 7.47 (d, ] = 7.3 Hz, 2H),
7.31(t,J=7.6 Hz, 2H), 7.25-7.21 (m, 1H), 6.92 (dd, J = 4.1, 1.6 Hz, 1H), 6.76 — 6.71
(m, 1H), 6.06 (dd, J = 4.1, 2.5 Hz, 1H), 3.85 (s, 3H), 3.42 (d, J = 14.0 Hz, 1H), 3.15 (d,
J =14.0 Hz, 1H), 1.83 (s, 3H), 1.14 (s, 9H). 3C NMR (101 MHz, CDCls) & 188.05,
144.82, 132.06, 130.93, 127.86, 126.97, 125.87, 120.33, 107.60, 82.84, 79.19, 49.19,
37.76, 26.57, 23.71. HRMS(ESI) calcd for Ci9H2sNO3(M+H)*: 316.1907;
found:316.1902.

2-(tert-butylperoxy)-2-phenylheptan-4-one (3at)
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Colorless oil (100.1 mg, 72%) *H NMR (400 MHz, CDCl3) § 7.42 (d, J = 7.8 Hz, 2H),
7.32 (t,J=7.5Hz, 2H), 7.24 (t, ) =7.1 Hz, 1H), 2.99 (d, J = 13.9 Hz, 1H), 2.90 (d, J =
13.9 Hz, 1H), 2.43 — 2.34 (m, 1H), 2.24 — 2.16 (m, 1H), 1.73 (s, 3H), 1.47 (q,J=7.3
Hz, 2H), 1.24 (s, 9H), 0.80 (t, J = 7.4 Hz, 3H). *C NMR (101 MHz, CDCls) § 208.71,
144.08, 127.98, 127.17, 125.68, 82.55, 79.35, 52.49, 46.51, 26.69, 24.09, 16.87, 13.64.
HRMS(ESI) calcd for C17H2603(M+NH4)*: 296.2220; found: 296.2221.

3-(tert-butylperoxy)-1-cyclopropyl-3-phenylbutan-1-one (3au)

Colorless oil (117.6 mg, 85%) *H NMR (400 MHz, CDCl3) § 7.45 (d, J = 7.7 Hz, 2H),
7.32(t,J = 7.5 Hz, 2H), 7.24 (t, J = 7.0 Hz, 1H), 3.14 (d, J = 13.6 Hz, 1H), 3.03 (d, J =
13.5 Hz, 1H), 1.95 - 1.86 (m, 1H), 1.74 (s, 3H), 1.24 (s, 9H), 1.02 —0.95 (m, 1H), 0.86
—0.67 (m, 3H). 3C NMR (101 MHz, CDCls) § 208.66, 144.25,127.93, 127.14, 125.79,
82.66, 79.32, 54.04, 26.71, 23.94, 21.92, 11.71, 11.23. HRMS(ESI) calcd for
C17H2403(M+Na)*: 299.1618; found: 299.1618.

3-(tert-butylperoxy)-1,3-diphenylpropan-1-one (3ba)

Colorless 0il (116.4 mg, 78%) 'H NMR (400 MHz, CDCls) § 7.95 (d, J = 7.8 Hz, 2H),
7.53 (d, J = 6.4 Hz, 1H), 7.4 (t, J = 7.4 Hz, 4H), 7.38 — 7.28 (m, 3H), 5.60 (t, J = 6.5
Hz, 1H), 3.77 (dd, J = 16.2, 7.1 Hz, 1H), 3.21 (dd, J = 16.2, 5.9 Hz, 1H), 1.16 (s, 9H).
13C NMR (101 MHz, CDCls) § 197.46, 140.04, 137.20, 133.08, 128.54, 128.41, 128.26,
128.11, 127.12, 82.34, 80.78, 44.04, 26.37. HRMS(ESI) calcd for C1oH2:03(M+Na)*:
321.1461; found: 321.1461.

3-(tert-butylperoxy)-3-phenyl-1-(thiophen-2-yl)propan-1-one (3bq)

S10



Colorless oil (99.8 mg, 66%) *H NMR (400 MHz, CDCl3) § 7.71 (d, J = 3.7 Hz, 1H),
7.60 (d, J = 4.9 Hz, 1H), 7.42 (d, J = 7.7 Hz, 2H), 7.34 (t, = 7.4 Hz, 2H), 7.29 (d, J =
7.4 Hz, 1H), 7.09 (t, J = 4.3 Hz, 1H), 5.57 (t, J = 6.5 Hz, 1H), 3.66 (dd, J = 15.6, 7.5
Hz, 1H), 3.13 (dd, J = 15.6, 5.6 Hz, 1H), 1.16 (s, 9H). 2*C NMR (101 MHz, CDCl3) &
190.10, 144.59, 139.84, 133.93, 132.32, 128.45, 128.18, 128.10, 127.03, 82.29, 80.87,
44.98, 26.36. HRMS(ESI) calcd for C17H2003S (M+Na)*: 327.1025; found: 327.1024.

1-(tert-butylperoxy)-1-phenylhexan-3-one (3bt)

Colorless oil (81.9 mg, 62%) *H NMR (400 MHz, CDCls3) § 7.36 — 7.26 (m, 5H), 5.46
—5.36 (m, 1H), 3.09 (dd, J = 15.8, 7.9 Hz, 1H), 2.65 (dd, J = 15.8, 5.3 Hz, 1H), 2.45
(dt,J =14.8, 7.3 Hz, 1H), 2.39 — 2.30 (m, 1H), 1.61 — 1.52 (m, 2H), 1.19 (s, 9H), 0.87
(t, J = 7.4 Hz, 3H). ¥C NMR (101 MHz, CDCls) § 207.96, 139.94, 128.36, 128.06,
126.97, 81.98, 80.66, 48.07, 45.76, 26.37, 16.92, 13.66. HRMS(ESI) calcd for
C15H2403(|\/|+NH4)+Z 282.2064; found: 282.2058.

3-(tert-butylperoxy)-1-cyclopropyl-3-phenylpropan-1-one (3bu)

Colorless oil (93.2 mg, 71%) *H NMR (400 MHz, CDCl3) § 7.39 — 7.24 (m, 5H), 5.42
(dd, J = 7.6, 5.7 Hz, 1H), 3.23 (dd, J = 15.7, 7.7 Hz, 1H), 2.81 (dd, J = 15.7, 5.6 Hz,
1H), 1.94 (ddd, J = 12.4, 7.9, 4.6 Hz, 1H), 1.21 (s, 9H), 1.06 — 0.94 (m, 2H), 0.89 — 0.79
(m, 2H). 3C NMR (101 MHz, CDCls) § 207.81, 140.05, 128.34, 128.01, 126.97, 81.96,
80.64, 48.63, 26.43, 21.32, 11.05, 10.98. HRMS(ESI) calcd for C1lgH2203(M+Na)™:
285.1461; found: 285.1460.

3-(tert-butylperoxy)-1,3,3-triphenylpropan-1-one (3ca)

~
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Colorless oil (150.9 mg, 81%) *H NMR (400 MHz, CDCl3) § 7.91 (d, J = 7.8 Hz, 2H),
7.49 (t,J = 7.2 Hz, 1H), 7.42 — 7.35 (m, 6H), 7.26 (dt, J = 14.8, 7.1 Hz, 6H), 4.17 (s,
2H), 1.03 (s, 9H). *°C NMR (101 MHz, CDCls) & 197.13, 143.74, 138.48, 132.55,
128.44, 128.20, 127.59, 127.41, 127.14, 86.38, 79.79, 44.88, 26.50. HRMS(ESI) calcd
for CosH2603(M+Na)™: 397.1774; found: 397.1779.

3-(tert-butylperoxy)-1-cyclopropyl-3,3-diphenylpropan-1-one (3cu)

~

(0]

O O/
O

Colorless oil (153.7 mg, 91%) *H NMR (400 MHz, CDCl3) § 7.33 (d, J = 7.8 Hz, 4H),
7.23 (dt, J = 21.0, 7.0 Hz, 6H), 3.73 (s, 2H), 2.03 (tt, J = 8.1, 4.6 Hz, 1H), 1.13 (s, 9H),
0.83—-0.79 (m, 2H), 0.68 —0.64 (m, 2H). 3C NMR (101 MHz, CDCls3) § 208.51, 143.56,
127.60, 127.38, 127.22,85.91, 79.77,51.12, 26.64, 21.53, 11.54. HRMS(ESI) calcd for
C22H2603(M+Na)*: 361.1774; found: 361.1778.

3-(4-(tert-butyl)phenyl)-3-(tert-butylperoxy)-1-phenylpropan-1-one

(3da)

Colorless oil (145.2 mg, 82%) *H NMR (400 MHz, CDCl3) § 7.96 (d, J = 7.4 Hz, 2H),
754 (d,J=7.3Hz, 1H), 7.44 (t,J = 7.6 Hz, 2H), 7.36 (s, 4H), 5.59 (t, J = 6.4 Hz, 1H),
3.81 (dd, J =16.2, 7.0 Hz, 1H), 3.22 (dd, J = 16.2, 5.9 Hz, 1H), 1.30 (s, 9H), 1.17 (s,
9H). *C NMR (101 MHz, CDCls) § 197.72, 150.98, 137.26, 136.75, 133.01, 128.51,
128.27,126.81, 125.36, 82.25, 80.80, 44.04, 34.56, 31.35, 26.38. HRMS(ESI) calcd for
Ca3H3003(M+Na)*: 377.2087; found: 377.2081.

3-(4-(tert-butyl)phenyl)-3-(tert-butylperoxy)-1-cyclopropylpropan-1-

one (3du)
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Colorless oil (124.2 mg, 78%) *H NMR (400 MHz, CDCl3) § 7.35 (d, J = 8.4 Hz, 2H),
7.29 (d, J=8.3 Hz, 2H), 5.42 (dd, J =7.5, 5.6 Hz, 1H), 3.25 (dd, J = 15.7, 7.6 Hz, 1H),
2.81(dd,J=15.7,5.5 Hz, 1H), 1.95 (tt, J = 7.9, 4.6 Hz, 1H), 1.30 (s, 9H), 1.21 (s, 9H),
1.03-0.97 (m, 2H), 0.86 —0.80 (m, 2H). *C NMR (101 MHz, CDCl3) § 208.00, 150.83,
136.81, 126.68, 125.26, 81.83, 80.64, 48.66, 34.53, 31.37, 26.43, 21.30, 11.01, 10.92.
HRMS(ESI) calcd for C2oHz003(M+Na)*: 341.2087; found: 341.2084.

3-(tert-butylperoxy)-1-phenyl-3-(p-tolyl)propan-1-one (3ea)

Colorless oil (121.9 mg, 78%) *H NMR (400 MHz, CDCl3) § 7.96 (d, J = 7.5 Hz, 2H),
7.55 (t,J = 7.2 Hz, 1H), 7.45 (t, J = 7.5 Hz, 2H), 7.32 (d, = 7.7 Hz, 2H), 7.16 (d, J =
7.6 Hz, 2H), 5.56 (t, J = 6.4 Hz, 1H), 3.79 (dd, J = 16.2, 6.9 Hz, 1H), 3.21 (dd, J = 16.2,
6.1 Hz, 1H), 2.33 (s, 3H), 1.16 (s, 9H). 3C NMR (101 MHz, CDCl3) § 197.64, 137.91,
137.20, 136.82, 133.05, 129.13, 128.52, 128.26, 127.14, 82.29, 80.76, 43.93, 26.37,
21.23. HRMS(ESI) calcd for C2oH2403(M+Na)™: 335.1618; found: 335.1618.

3-(4-bromophenyl)-3-(tert-butylperoxy)-1-phenylpropan-1-one (3fa)

~+

.0
O O

saacy

Colorless oil (116.6 mg, 62%) *H NMR (400 MHz, CDCls) § 7.94 (d, J = 7.2 Hz, 2H),
7.56 (t, J = 6.8 Hz, 1H), 7.47 (dd, J = 8.1, 4.6 Hz, 4H), 7.31 (d, J = 8.4 Hz, 2H), 5.55 (t,
J=6.5 Hz, 1H), 3.72 (dd, J = 16.4, 6.9 Hz, 1H), 3.17 (dd, J = 16.4, 6.2 Hz, 1H), 1.16
(s, 9H). 3C NMR (101 MHz, CDCl3) § 196.97, 139.28, 136.98, 133.25, 131.53, 128.82,
128.60, 128.21, 121.98, 81.54, 80.89, 43.78, 26.35. HRMS(ESI) calcd for
Ci1oH21BrOs(M+Na)*: 399.0566; found: 3399.0563.
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3-(tert-butylperoxy)-3-(4-methoxyphenyl)-1-phenylpropan-1-one

(3ga)

~+

.0
O O

II II OMe

Colorless oil (95.1 mg, 58%) *H NMR (400 MHz, CDCls3) § 7.98 — 7.93 (m, 2H), 7.54
(t,J=7.4Hz, 1H), 7.44 (t, = 7.6 Hz, 2H), 7.39 — 7.33 (m, 2H), 6.90 — 6.85 (m, 2H),
5.55 (t, J = 6.5 Hz, 1H), 3.85 — 3.76 (m, 4H), 3.24 (dd, J = 16.2, 6.4 Hz, 1H), 1.17 (s,
9H). 13C NMR (101 MHz, CDCl3) § 197.69, 159.50, 137.18, 133.09, 131.77, 128.59,
128.55, 128.25, 113.82, 82.08, 80.73, 55.23, 43.77, 26.39. HRMS(ESI) calcd for
C20H2404(M+Na)*: 351.1567; found: 351.1564.

3-(tert-butylperoxy)-3-(naphthalen-2-yl)-1-phenylpropan-1-one (3ha)

Colorless oil (90.6 mg, 52%) *H NMR (400 MHz, CDCl3) § 7.97 (d, J = 7.7 Hz, 2H),
7.88 —7.81 (m, 4H), 7.59 — 7.53 (m, 2H), 7.47 — 7.43 (m, 4H), 5.77 (t, J = 6.3 Hz, 1H),
3.85 (dd, J = 16.3, 7.0 Hz, 1H), 3.29 (dd, J = 16.2, 5.7 Hz, 1H), 1.18 (s, 9H). 3C NMR
(101 MHz, CDCls) 6 197.38, 137.56, 137.16, 133.27, 133.22, 133.13, 128.56, 128.27,
128.22, 128.13, 127.68, 126.30, 126.08, 126.02, 124.87, 82.46, 80.88,44.07, 26.40.
HRMS(ESI) calcd for Ca3H2403(M+Na)*: 371.1618; found: 371.1618.

4-(1-(tert-butylperoxy)-3-oxo-3-phenylpropyl)phenyl acetate (3ia)

~

.0
o O

II II OAc

Colorless oil (110.4 mg, 62%) *H NMR (400 MHz, CDCls) 5 7.97 — 7.92 (m, 2H), 7.55
(t, = 7.4 Hz, 1H), 7.48 — 7.43 (m, 4H), 7.07 (d, J = 8.5 Hz, 2H), 5.61 (t, J = 6.5 Hz,
1H), 3.75 (dd, J = 16.4, 7.2 Hz, 1H), 3.17 (dd, J = 16.4, 5.7 Hz, 1H), 2.28 (s, 3H), 1.16
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(s, 9H). *C NMR (101 MHz, CDCls) § 197.21, 169.41, 150.37, 137.74, 137.08, 133.17,
128.57, 128.24, 128.16, 121.48, 81.65, 80.85, 44.06, 26.35, 21.15. HRMS(ESI) calcd
for C21H2405( M+Na)*: 379.1516; found: 379.1520.

3-(tert-butylperoxy)-1-phenyl-3-(pyridin-4-yl)propan-1-one (3ja)

Colorless oil (58.3 mg, 39%) *H NMR (400 MHz, DMSO-dg) & 8.57 (d, J = 4.3 Hz,
2H), 8.00 (d, J = 7.5 Hz, 2H), 7.66 — 7.60 (m, 1H), 7.53 (t, J = 7.4 Hz, 2H), 7.48 (d, J =
4.5 Hz, 2H), 5.48(dd, J = 8.0, 4.8 Hz, 1H), 3.67 (dd, J = 16.9, 8.4 Hz, 1H), 3.38 (dd, J
= 4.5 Hz, 1H), 1.09 (s, 9H). 3C NMR (101 MHz, DMSO-ds) 5 196.88, 151.14, 149.98,
136.99, 133.89, 129.17, 128.67, 122.56, 80.95, 80.90, 43.14, 26.50. HRMS(ESI) calcd
for C1gH21NO3( M+H)™: 300.1594; found: 300.1598.

3-(tert-butylperoxy)-1-phenyl-3-(thiophen-2-yl)propan-1-one (3ka)

Colorless oil (112.6 mg, 74%) *H NMR (400 MHz, CDCl3) § 7.97 (d, J = 7.9 Hz, 2H),
7.56 (t, J = 7.0 Hz, 1H), 7.46 (t, J = 7.6 Hz, 2H), 7.27 (d, = 5.0 Hz, 1H), 7.09 (d, J =
3.0 Hz, 1H), 6.96 (t, J = 4.1 Hz, 1H), 5.84 (t, J = 6.5 Hz, 1H), 3.88 (dd, J = 16.4, 6.4
Hz, 1H), 3.39 (dd, J = 16.4, 6.6 Hz, 1H), 1.18 (s, 9H). 1*C NMR (101 MHz, CDCl3) &
197.01, 142.35, 137.02, 133.19, 128.59, 128.25, 126.56, 125.98, 125.49, 80.93, 77.64 ,
43.92, 26.34. HRMS(ESI) calcd for C17H2003S ( M+Na)™: 327.1025; found: 327.1028.

1,3-diphenyl-3-((2-phenylpropan-2-yl)peroxy)butan-1-one (4aa)
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Colorless oil (89.7 mg, 48%) 'H NMR (400 MHz, CDCls) § 7.79 (d, J = 8.2 Hz, 2H),
7.44 (d, J = 7.5 Hz, 3H), 7.33 — 7.20 (m, 10H), 3.54 (d, J = 14.6 Hz, 1H), 3.22 (d, J =
14.6 Hz, 1H), 1.88 (s, 3H), 1.42 (d, J = 6.5 Hz, 6H). 3*C NMR (101 MHz, CDCls) §
197.64, 14554, 144.27, 137.95, 132.76, 128.58, 128.29, 128.03, 127.91, 127.29,
126.97, 125.99, 125.71, 83.51, 82.23,48.72, 27.07, 26.38, 23.34. HRMS(ESI) calcd for
CasH2603(M+NH.)*: 392.2220; found: 392.2219.

trans-(3-Methyl-3-phenyloxiran-2-yl)(phenyl)methanone (5)

F

white solid (67.9 mg, 57%) 'H NMR (400 MHz, CDCls) § 7.96 (d, J = 7.4 Hz, 2H),
7.62 (t,J = 7.4 Hz, 1H), 7.50 (dd, J = 7.4, 4.8 Hz, 4H), 7.43 (t, J = 7.4 Hz, 2H), 7.37 (t,
J = 7.1 Hz, 1H), 4.15 (s, 1H), 1.63 (s, 3H). *C NMR (101 MHz, CDCl3) & 192.99,
140.45, 135.63, 133.97, 128.94, 128.77, 128.25, 125.14, 66.88, 62.83, 17.00.

cis-(3-Methyl-3-phenyloxiran-2-yl)(phenyl)methanone (5°)

£

o' e

white solid (35.8 mg, 30%) 'H NMR (400 MHz, CDCls) & 7.82 (d, J = 7.6 Hz, 2H),
753 (t, J = 7.4 Hz, 1H), 7.41 (t, J = 7.7 Hz, 2H), 7.31 (d, J = 8.1 Hz, 2H), 7.21 - 7.15
(m, 3H), 4.34 (s, 1H), 1.93 (s, 3H). 23C NMR (101 MHz, CDCls) 5 192.48, 136.66,
13552, 133.54, 128.63, 128.06, 128.01, 127.87, 126.27, 66.12, 64.54, 24.45.
HRMS(ESI) calcd for C16H1402(M+H)*:239.1067; found: 239.1067.

2,2,6,6-tetramethylpiperidin-1-yl benzoate (6)

S

Colorless solid (372.5 mg, 95%) *H NMR (400 MHz, CDCl3) & 8.08 (d, J = 7.3 Hz,
2H), 7.56 (t, J = 7.4 Hz, 1H), 7.45 (t, J = 7.6 Hz, 2H), 1.83 — 1.55 (m, 5H), 1.49 — 1.41
(m, 1H), 1.27 (s, 6H), 1.13 (s, 6H). 3C NMR (101 MHz, CDCls) § 166.31, 132.85,
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129.51, 128.44,60.35, 39.03, 31.96, 20.84, 16.99. HRMS(ESI) calcd for
C16H23NO2(M+H)™: 262.1802; found: 262.1796.

2,6-di-tert-butyl-4-(tert-butylperoxy)-4-methylcyclohexa-2,5-dien-1-

one (7)

%k
.0
O

B Y

Yellow solid (457.8 mg, 99%).H NMR (400 MHz, CDCls) & 6.57 (s, 2H), 1.33 (s,
3H), 1.23 (s, 18H), 1.19 (s, 9H). 13C NMR (101 MHz, CDCls) 5 186.57, 146.57, 141.78,
79.32, ,76.14, 34.67, 29.43, 26.45, 24.21. HRMS(ESI) calcd for CioHs03(M+Na)*:
331.2244; found: 331.2245.

tert-butyl benzoperoxoate (8)

o

Colorless oil *H NMR (400 MHz, CDCl3) § 7.96 (d, ] = 7.6 Hz, 2H), 7.59 (t, ] = 7.4
Hz, 1H), 7.46 (t, J = 7.6 Hz, 2H), 1.42 (s, 9H). *°C NMR (101 MHz, CDCls) § 164.42,
133.35, 130.57, 129.13, 128.63, 83.99, 26.27. HRMS (EIl) m/z [M]" Calcd for
C11H1403: 194.0943, found: 194.0940.

3. References
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4. NMR and HRMS Spectra

'H, ¥C NMR and HRMS spectra for all compounds.
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1D Tewperature

0

11 Pulse Sequenca
12 Cxperiment
13 P'rabe

14 Nunber of Seans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

I8 Presaturation
Frequency

19 Acquisition Time

20 Acyuisition Date

21 Modification Date

22 Class

23 SpeeLromeLor
Frequeney

24 Spreetral Width

25 Lowest Froquency

26 Nuclous

27 Acquired Size

28 Spectral Size

Yalue
i/ Users?
yyyyyyyyyyyyy/ Desktop/
yy10/ 3/ id
yyl0. 3. fid
PROTON CDC13 <Dy
NMR DATAY Wangbin!
¥angbin 19
Hrukoer BinSpin GnbH
root

spect.

D13

297.3

730

1D

a mm PABRA HH,‘: 19F=IH/ 1}
Z-GRD Z108618/ 0525

16

33

1. 000D

14. 1000

4. D894
2018-03-21T03:19:00
2018 03 21T03:49;00

400.13

8012.8

1351, 4
H




2000

7500

F7000

5200

F6000

2300

5000

F1500

4000

F3000

3000

F2500

2000

1500

- 1000
200

0

a0l

- [
2 SELELE R CEETD A T 1
e ISSSS8NT SeRRS g €g
| RSP e | V7
€ 834 B3 [
T ‘l"/"T T 6000
FA000
[ L2000
O 1
o o |
=)
Tl ol T ok 5 b
130 128 126 124
L (ppm)
Cl 3ac
|
| Ll
Wi N VY Iy e F Bl wl % -yl 50 a8 b 20y % 2oy Y vtV o ] v g kA
220 210 200 190 180 170 160 130 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O 10 20

f1 {ppm)

523

Parameter

—

Data File Name

Title

W

Conment

4 Origin

a5 Owner

6 Site

7 Spectromeicr
Author

9 Solvent

1D Tewperature

0

11 Pulse Sequenca
12 Cxperiment
13 P'rabe

14 Nunber of Seans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

I8 Presaturation
Frequency

19 Acquisition Time

20 Acyuisition Date

21 Modification Date

22 Class

23 SpeeLromeLor
Frequeney

24 Speetral Widih

25 Lowest Froquency

26 Nuclous

27 Acquired Size

28 Spectral Size

Yalue
i/ Users?
yyyyyyyyyyyyy/ Desktop/
yy10/ 4/ [id
yrl0. 4. fid
C12CPD CDC13 <Dey
NMR DATAY Wangbin!
¥angbin 19
Hrukoer BinSpin GnbH
root

spect.

CDC13

298. 1

7zgpe30

1D

a3 mm PARR HH,‘: 19F=IH/ 1}
Z-GRD Z108618/ 0525

a00

132

L. DOOD

10. 0000

0. 4998
2018-03-21T01:03:00
2018 03 21T04:02;00

100. 62

35714. 3
7796, 8

13C
7855

65336




Sample Name

Inj Vol

Data Filename

x10 3
1.15
1.1
1.05
1
0.95
0.9
0.85
0.8
0.75
0.7
0.65
0.6-
0.55-
0.5
0.45
0.4
0.35
0.3
0.25
0.2
0.15
0.1
0.05

Sampleg Position
-1 InjPosition
Yyic.d ACQ Method

PL-AG Instrument 1

Sample

Instrument Name
SampleType

Default-TEST.m Comment

User Name
IRM Calibration Status
Acquired Time

Some lons Missed
4/4/2018 10:18:26 AM

+ESI Scan (1.276-1.405 min, 9 scans) Frag=175.0V YY10.d Subtract

375.1508

369.1227
(M+Na)+

\ ) |
) RN VR § S )l A A | IR T

385.0968

387.0947

\
A\_J i

370 372 374 376 378 380
Counts vs. Mass-to-Charge (m/z)

358 360 362 368

S24

382




11000

- 100030

30000

FH0000¢

F7000¢

-E0000

F50000

F1000C

F30000

F2000¢

10000

23733J&EJYIR22 8883 3 €
NNNNNNNENSNNENN Mmoo - -
S | |
2558888 %
NN NS~
ﬂ/ - 10000
cl 0O O’O
O O | =a000
3ad
T T3 102
§§§ r 1 (ppm)
/7 1 Faooo
[ =3000
2000
| I L
1000
S 0
] 3
3.6 385 !
Il {ppm)
1
Il
ik L ;
P i o f !
S83 88 & B
N ™ Lt o) o~ ©
T T T y T LS T ¥ T L] T T T ¥ T T Y T T y
11 10 9 8 7 3 1 3 2 1 0

525

= 10000

Parameter

Data File Name

—

Title

W oK

Conment

4 Origin

a5 Owner

6 Site

T Spectrometer
Author

0

9 Solvent

1D Tewperature

11 Pulse Sequenca
12 Cxperiment

13 Prabe

14 Nunber of Seans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

I8 Presaturation
Frequency

19 Acquisition Time

20 Acyuisition Date

21 Modification Date

22 Class

23 SpeeLromeLor
Frequeney

24 Spreetral Width

25 Lowest Froquency

26 Nuclous

27 Acquired Size

28 Spectral Size

Yalue
C:/ Users/
yyyyyyyyvyvyy/ Desktop/
yed6/ 1/ Tid
yyd6. 1. fid
PROTON CDC13 <Dy
NMR DATAY Wangbin!
¥angbin 1
Hrukoer BinSpin GnbH
root

spect.

D13

298.2

730

1D

a mm PABRA HH,‘: 19F=IH/ 1}
Z-GRD Z108618/ 0525

16

61

1. 000D

14. 1000

4. D894
2018-03-30T03:31:00
2018 03 30T03:33:00

400.13

8012.8
1350, 4
H




1500

~1000

F3000

F2500

2000

- 1500

1000

Fo00

ey ] o -
8 ZINSNNSREE  sasan 8 ne
2 TXeoSaNNny SEANINS €3
| N S\ | \/
SEREEREE [0
oo~ OWn
MOMNNNNN
YR R g g g
\J/ Mot ALY 2000
o} ' I
y
gl g g 1000
] 1 1|
[ = La L
L Lo
T T T T T T
3ad 134 132 130 128 126 124 122
£l (ppm)
| |
| 1
T VI DT N, L T, IO T ) S T L . L R P S U R 7 W B . T 2
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 8¢ 70 60 50 40 30 20 10 0 10 20

f1 {ppm)

526

W

=

9

Parameter

Data File Name

Title

Conment

rigin

Owner

Site
Spectromeier
Author

Solvent

1D Tewperature

11 Pulse Sequenca
12 Cxperiment

13 P'rabe

14 Nunber of Seans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

I8 Presaturation
Frequency

19 Acquisition Time

20 Acyuisition Date

21 Modification Date

22 Class

23 SpeeLromeLor
Frequeney

24 Speetral Widih

25 Lowest requency

26 Nuclous

27 Acquired Size

28 Spectral Size

Value

C:/ Users/

YYYY vvyy/ Desktop/
yyd6/ 2/ [id

yyd6. 2. fid

C12CPD CDC13 <Dey

NMR DATAY Wangbin!
Yangbin 1

Hrukoer BinSpin GnbH

root

spect.

CDC13

298.1

zupyg30

1D

a3 mm PARR HH,‘j 19F-1H/ 1}
Z-GRD Z108618/ 0525

a00

132

L. DOOD

10. 0000

0. 49948
2018-03-30T03:48:00
2018 03 30T03:47:00

100. 62

35714. 3
7796, 8

13C

17855

65336




Sample Name  Sampie2l Position P1-C3 Instrument Name Instrument 1 User Name
Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Some lons Missed
Data Filename  YY46.d ACQ Method Default-TEST.m Comment Acquired Time 4/4/2018 11:28:13 AM

x10 4 | *ES| Scan (0.759-0.824 min, 5 scans) Frag=175.0V YY46.d Subtract

364.1673
= (M+NH4)+

PN

a o o®

J 70

2.

5 I

e
= MW A N®ON

e

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2

ool ] | e 1 PN T T

348 350 352 354 356 358 360 362 364 366 368 370 372 374 376 378 380 382
Counts vs. Mass-to-Charge (m/z)

S27



3gay 8 ¢ "
«o\ T «‘» ; ~|- T 85000 Parameter Value
I Data File Name C:/ Users/
-S000¢ yeyyyyyyyyvyy/ Desktop/
yy397 1/ fid
ggsgggggag | L 75000 2 Title yr39. 1. fid
L N A A A A N 2 L 3 Comment PROTON CDC13 <Dy
SN eSS, B0 o NIz DATAY, Wangbin]
L 70000 Kangbhin 19
5000 4 Origin Hrukoer BinSpin GnbH
L 62000 a5 Owner root
1000 i 6 Site
L 60000 T Spectrometer spoct.
3000 _ 8 Author
L 000 1o sois cpe13
2000 o 1D Tewperature 298.2
Fa0000 « :
L 11 Pulse Sequenca 730
=000 r ~ 12 Cxperiment 1D
I 45000 13 Prabe A mm PARBO BB 19F-1H/ 1
0 2 GRD Z108618/ 0525
5 b s -1000¢ 14 Nunber of Seans 16
_I_u_,_'_,m_'_q_ t 3 15 Receiver Gain 61
7.5 7. ‘l‘ T3 F33000¢ 16 Relaxation Delay L. 000D
1 (ppm} 17 Pulse Width 14, 4000
F20000 I8 Presaturation
Frequency
Losa00 19 Acquisition Time 4, D894
20 Acguisition Date  2018-03-30T01:25:00
2 lificati g F 3 30T01:25;
L 50000 1 Modification Date 2018 03 30101:25:00
22 Class
L 15000 23 SpeeLromeLor 400.13
| Frequeney
I 24 Sprctral Fidth 80128
~10000 25 Lowest [requency 1549, 7
-~ 26 Nuclous H
np 5000 27 Acquired Size 32768
' | 98 Spocrral Size 65336
% -0
1 T i B
88 b o F-3000
- - ™ o
T v T T T T T T T T T
1 3. 2 1 Q0 1

528



—196.67
144.26
139.70
134.51
132,59
129.54
128.86

|
‘s

128.03

127.25

126.65

125,66

%

83.06
79.53
77.35
77.03
76.72

12954
\128.86

~-128.03
—127.25
—126.65
/125.66

nm

—48.41

_~26.51
~-23.83

=2000

1000

¢

130

T
128
f1 (ppm}

T
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T
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F2600

2400

2200

2000
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200

T 583 0 5] T T T T T T T T
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N I R
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f1

{ppm)

T
70

T
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T T T 7
G0 40 30 20 |

529

0

Parameter

I Data File Name

Title

W

Conment

4 Origin

5 Owner

6 Site

7 Spectromeicr
Author

9 Solvent

1D Tewperature

0

11 Pulse Sequenca
12 Cxperiment
13 P'rabe

14 Nunber of Seans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

I8 Presaturation
Frequency

19 Acquisition Time

20 Acyuisition Date

21 Modification Date

22 Class

23 SpeeLromeLor
Frequeney

24 Speetral Widih

25 Lowest Froquency

26 Nuclous

27 Acquired Size

28 Spectral Size

Yalue

C:/ Users/

vvyy/ Desktop/
¥y 2/ Tid

yydd. 2. fid

C12CPD CDC13 <Dey

NMR DATAY Wangbin!
¥angbin 19

Hrukoer BinSpin GnbH
root

spect.

CDC13

298.1

7zgpe30

1D

a3 mm PARR HH,‘: 19F-1H/ 1}
ZGRD 2108618/ 0325

a00

88

L. DOOD

10. 0000

0. 4998
2018-03-30T01:39:00
2018 03 30T01:39;00

100. 62

35714. 3
7796, 8

13C

17855

65336




Sample Name Samplel8 Position P1-B9 Instrument Name Instrument L
Inj Vol -1 InjPosition SampleType Sample
Data Filename  ¥Y3%.d ACQ Method Default-TEST.m Comment

<10 3 | *ESI Scan (1.060-1.125 min. 6 scans) Frag=175.0v YY39.d Subtract (2)
1.6
1.55 = 335.'_3957
1.5
1.45
1.4
1.35
1.3
1.25
o o O.-D

1.15 Cl
U
1.05
) 3ae
0.95.
0.9
0.85
0.8 369.1229

0.75 (M+Na)+
D.7
0.65
0.6
0.55
0.5
0.45
0.4
0.35
0.3
0.25
0.2
0.15
0.1
0.05 |

L T

375.1516

"

| Ll . |

User Name
IRM Calibration Status

Acquired Time

Lo L1

Some [ons Missed

47472018 11:10:46 AM

350 355 360 365 370 a7s 380 385
Counts vs, Mass-to-Charge (m/z)

S30

390

395

400

405
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Fa000
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R R IR B P e Bt e e T Do - v
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1 ]
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g 3 |
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o el e e 1 (ppm
s g &
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1 {ppm) I .
AL H i ¥
a8 83 5 8
N b i ~ o
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f1 {ppm)

S31

Parameter

I Data File Name

Title

W

Conment

4 Origin
a5 Owner
6 Site

7 Spectromeicr

0

Author

9 Solvent

1D Tewperature

11 Pulse Sequenca
12 Cxperiment

13 P'rabe

14 Nunber of Seans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

I8 Presaturation
Frequency

19 Acquisition Time

20 Acyuisition Date

21 Modification Date

22 Class

23 SpeeLromeLor
Frequeney

24 Speetral Widih

25 Lowest Froquency

26 Nuclous

27 Acquired Size

28 Spectral Size

Yalue

C:/ Users/
vvyy/ Desktop/

yy47. 1. fid
PROTON CDC13 <Dy
NMR DATAY Wangbin!
¥angbin 17

Hrukoer BinSpin GnbH
root

spect.

D13

298.2

730

1D

a mm PABRA HH,‘: 19F=IH/ 1}
Z-GRD Z108618/ 0525

16

33

1. 000D

14. 4000

4. D894
2018-03-30T01:09: 00
2018 03 30T01:08;00

400.13

8012.8
1353, 0




136.72
131.80
130.38
130.03
127.98
127.31
126.86
125.80

/ 3864
j
}

82

79.

77

77

7
—52.30
./‘26¢57

~24.31

~7000

6500

6000

Fnal0

F3000

F1500

1000

3300

3000

F2500

2000

1500

1000

500

-0

=300

38 8588
5 88 &K€Y 4000
- v -
IR R PA i
2000
i ' 1000
0 E
cl O O § “ l l
-0
1 T
130 125
cl (1 (ppnd
3af
|
|
|
| | ll“
% gm0 T A Vsl L 2F & =2l & T Yool =¥ 4 & b %\ R LR IR LR R R
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f1 {ppm)

S32

Parameter

—

Data File Name

Title

W

Conment

4 Origin

5 Owner

6 Site

7 Spectromeicr
Author

9 Solvent

1D Tewperature

0

11 Pulse Sequenca
12 Cxperiment
13 P'rabe

14 Nunber of Seans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

I8 Presaturation
Frequency

19 Acquisition Time

20 Acyuisition Date

21 Modification Date

22 Class

23 SpeeLromeLor
Frequeney

24 Speetral Widih

25 Lowest Froquency

26 Nuclous

27 Acquired Size

28 Spectral Size

Yalue

C:/ Users/

2/ rid

yy47. 2. fid

C12CPD CDC13 <Dey
NMR DATAY Wangbin!
¥angbin 17

Hrukoer BinSpin GnbH
root

spect.

CDC13
298.1
7zgpe30
1D

3 mm PABRO BB/ 19F-IHS 1}

2 GRD 2108618/
100

133

L. D0OD

10. 0000

945

0. 4998
2018-03-30T01:20:00
2018 03 30T01:19:00

100. 62

35714. 3
7796, 8

13C

17855

65336

vvyy/ Desktop/




Sample Name

Inj Vol

Data Filename

x10 3

8
7.75
7.5
7.25
7
6.75
6.5
6.25
6 .
5.75-
55
5.25
5
4.75
4.5
4.25
4
3.75
3.5
3.25
3
2.75
2.5
2.25 1
2
1.75
1.5
1.251
1
0.75 4
0.5
0.25

Sampie22 Position

-1 InjPosition
ACQ Method

YY47.4

Pi-C4 Instrument Name Instrument L
SampleType Sample
Default-TEST.m Comment

User Name

IRM Calibration Status

Acquired Time

Some lons Misseg
4/4/2018 11:34:01 AM

+ES| Scan (0.740-0.886 min, 10 scans) Frag=175.0V YY47.d Subtract (2)

393.2860

N Y 1{:: l?ijllllljl

403.0832
(M+Na)+

cl o

3af

[ | R "

I

R W

A

386 388 390 392 394 396 398 400 802 404 406 408 410 412 414 416 418 420 422 424 426 428

ounts vs, Mass-to-Charge (m/z)

S33



-
ol

2.00

2.0

= —2.02
199~

=1 1.

258 8 8
S0 ¥ = Parameter Yalue
N [ 60000 g
I Data File Name C:/ Users/
1 peyvyyyyeyvyy/ Desklop/
1/ rid
2 55000 5 it
2 Title
RRIZEIANII | o
NENNNNNNNN 3 Comment
S W S PV | NMR DATAY, Wangbin)
7000 0000 Kangbin 13
| 4 Origin Hruker BioSpin Gubll
6000 5 Owner ronl
15000 6 Site
5000 L 7 Spectrometer spect
10000 8 Author
Bl 9 Solvent o3
3000 i 10 Tenper:tture ?.94 9
35000 17 Pulso Sequence 7230
X 3
2000 I 12 Cxperiment {D .
13 Probe 4 mm PABBO BB/ 1911117 D
L L 20000 £ GRD Z10B618/ 0525
1000 14 Nunber of Seans 16
Lo 15 Receiver Gain 36
| 23000 16 Relaxation Delay L. 000D
17 Pulse Widih 14, 4000
18 Presaturation
20000 Frequency
19 Acquisition Time 4. 0894
20 Acquisition Date  2018-04-06T15:18:00
15000 21 Modification Date 2018-04-06T15:18:00
22 Class
| 23 Spectrometoer 400. 13
10000 Freoquency
24 Spectral Widih 3028
25 Lowest Frequency -1350, 4
-5000 26 Nuclous 8}
Loy 27 Acyuired Size 32768
u L 28 Spectral Size 65536
A -0
is i g '
&8 g g 5000
T T T —S T T — T T T T
5 1 3 2 0 L

f1 {ppm)

S34



—197.21

144.32
137.53

/
A

137.42

130.08

Z£-128.05

X

127.24

125.68

83.07
79.50
77.39
77.07
76.75

—100.70

%

—48.19

~26.56
~23.77

-l

F3800

-3600

3100

2400

F2200

~2000

;1800
1600
1100
F1200

- 1000

25|
130

LI TR O - A
110 90 70
f1 {ppm)

S35

Parameter

I Data File Name

2 Title

3 Comment

Origin
Owner
Site

TN

=

-1

Spectirometer
Author
9 Solvent

10 Tenperature

*x

17 Pulso Sequence
12 Cxperiment
13 Probe

14 Nunber of Seans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Widih

1R Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Widih

25 Lowest Frequency

26 Nuclous

27 Acyuired Size

28 Spectral Size

Value

v¥yyyvyy/ Desklop/
2/ rid
yy52. 2. fid

CIBCPD CDOTE “D:Yy

NHMR DATAN\ Wangbin!
Kangbin 13

Bruker BioSpin Gmbll

roonl

spect

(%FHE]

2035.8

zgpg30

1D

3 mm PABBO BB/ 19F-11L7
Z GRD Z10B618/ 0525

600

it

L. 000D

10. 0000

0. 4999
2018-01-061T15:35: 00
2018-04-06T15:34: 00

100. 62

35714, 3
7796, 8
13C
17855
65536




Sample Name SampleS Position PI-AS Instrument Name Instrument 1 User Name

Inj Vol

1 InjPosition SampleType Sample IRM Calibration Status

Data Fllename  YYS2.d ACQ Method Default-TEST.m Comment Acquired Time

x10 3

4.4
4.2
a4
3.8
3.6
3.4
3.2
3
2.8
2.6
2.4
2.2
2
1.8
1.6
1.4
1.2
1
0.8 1
0.6
0.4
0.2

Some Tons Missed
4/10/2018 3:38:45 PM

+ESI Scan (1.420-1.614 min, 13 scans) Frag=175.0V YY52.d Subtract

2 477.0318

Y

—~ 451.0576

O O {(M+Na)+
|
|

| |
Wy U

4 s - I ] ) (! "

400 410 420 430 440 450 460 470 480 490 500 510 520 530
Counts vs, Mass-to-Charge (m/z)

S36



7.83
7.81
749
747
7.32
7.30
7.28
7.23
7.21
7.21
719
717

364
3

L

331
327
—236

7.49
747
7.32
7.30
7.28
7.23

21

21
7.19
77

_~1.83
~-7.81
74
7.

/
|

& 8 g =

L8 LT 6 T 74T T2
1 (ppm)

—1.84

—10000

8000

~6000

~4000

2000

0

—1.10

)
i r
[ g ] | i ¥ ¥
8882 88 & & 8§
- - - ] o
0 10 9 8 7 5 ' 3 5 1 0 |

f1 ‘(ppm)

S37

-3000¢

F45000¢

F10000

F32000

30000

25000

20000

15000

F10000

5000

Parameter

—

Data File Name

Title

W

Conment

4 Origin

a5 Owner

6 Site

7 Spectromeicr
Author

9 Solvent

1D Tewperature

0

11 Pulse Sequenca
12 Cxperiment
13 P'rabe

14 Nunber of Seans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

I8 Presaturation
Frequency

19 Acquisition Time

20 Acyuisition Date

21 Modification Date

22 Class

23 SpeeLromeLor
Frequeney

24 Speetral Widih

25 Lowest Froquency

26 Nuclous

27 Acquired Size

28 Spectral Size

Yalue

C:/ Users/

vvyy/ Desktop/
/17 Fid

yydd. 1. fid

PROTON CDC13 <Dy

NMR DATAY Wangbin!
¥angbin 2

Hrukoer BinSpin GnbH
root

spect.

D13

298.2

730

1D

a mm PABRA HH,‘: 19F=IH/ 1}
Z-GRD Z108618/ 0525

16

19

1. 000D

14. 4000

4. D894
2018-03-30T03:53:00
2018 03 30T03:53:00

400.13

8012.8
1566, 6




2 q3caEats g3gly 2 883
e sseggsee SRRRE g &]8
| N S | N

arsT 2
SERN 9 6000

0N |
1000
\J/ L2000

o o° 1 e
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£1 (ppm)
3ah
| 1 |
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6300
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3300
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1500

1000
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2000

1300

1000

200

-0

=500

T T T T 1 T T
130 220 210 200 190 180 170

S0, R O - 0, 20225 T 0 I
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I Data File Name

Title

W oK

Conment

4 Origin

a5 Owner

6 Site

7 Spectromeicr
Author

9 Solvent

1D Tewperature

0

11 Pulse Sequenca
12 Cxperiment
13 P'rabe

14 Nunber of Seans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

I8 Presaturation
Frequency

19 Acquisition Time

20 Acyuisition Date

21 Modification Date

22 Class

23 SpeeLromeLor
Frequeney

24 Spreetral Width

25 Lowest Froquency

26 Nuclous

27 Acquired Size

28 Spectral Size
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Data File Name
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Conment

4 Origin

a5 Owner

6 Site

7 Spectromeicr
Author

9 Solvent

1D Tewperature

0

11 Pulse Sequenca
12 Cxperiment
13 P'rabe

14 Nunber of Seans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

I8 Presaturation
Frequency

19 Acquisition Time

20 Acyuisition Date

21 Modification Date

22 Class

23 SpeeLromeLor
Frequency

24 Spreetral Width

25 Lowest Froquency

26 Nuclous

27 Acquired Size

28 Spectral Size
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o O’O L1300 8 Author
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L 19 Acquisition Time (. 4999
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Sample Name Samplet1 Position P1-82 Instrument Name Instrument 1 User Name

Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Some Ions Missed
Data Filename  YY12.d ACQ Method Default-TEST.m Comment Acquired Time 4/4/2018 10:30:03 AM

<10 2 | *ESI Scan (1.054-1.199 min, 10 scans) Frag=175.0V YY12.d Subtract
2.6
2.5
2.4
2.3
2.2

2.1
. ¥

.0 393.1828

1.9 0 O
1.8

T
1.6
1.5 3ai
1.4
1.3
1.2
1.1

3
o6 377.2094

(M+Na)+
0.8
0.7
0.6
0.5
0.4
0.3
0.2 ‘ |
% | | A |
00r A -lll ;|l1 L ' N S \l\l L'LL

364 366 368 370 372 374 376 378 380 382 384 386 388 390 392 394 396 398 400 402 404 406 408
Counts vs. Mass-to-Charge (m/z)

2 383.2366

399.2329
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Data File Name

—

Title
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Conment

4 Origin

a5 Owner

6 Site

7 Spectromeicr
Author

9 Solvent

1D Tewperature

0

11 Pulse Sequenca
12 Cxperiment
13 P'rabe

14 Nunber of Seans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

I8 Presaturation
Frequency

19 Acquisition Time

20 Acyuisition Date

21 Modification Date

22 Class

23 SpeeLromeLor
Frequency

24 Spreetral Width

25 Lowest Froquency

26 Nuclous

27 Acquired Size

28 Spectral Size
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I Data File Name
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W

Conment

4 Origin
5 Owner
6 Site

Spectrometer

=

Author

9 Solvent

1D Tewperature

11 Pulse Sequenca
12 Cxperiment

13 P'rabe

14 Nunber of Seans
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16 Relaxation Delay

17 Pulse Width

I8 Presaturation
Trequency

19 Acquisition Time

20 Acyuisition Date
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Frequeney

24 Spreevral Width
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28 Spectral Size
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Sample Name  Sanple? Position PI-A2 Instrument Name Instrument 1 User Name
Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Some lons Missed
Data Fliename  YY49.d ACQ Method Default- TEST.m Comment Acquired Time 4/10/2018 3:21:18 PM

x10 3 | *ESI Scan (1.105-1.202 min, 7 scans) Frag=175.0V YY49.d Subtract (2)
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Data File Name

—

Title

Conment

W oK

4 Origin
a5 Owner
6 Site

7 Spectromeicr

0

Author

9 Solvent

1D Tewperature

11 Pulse Sequenca
12 Cxperiment

13 P'rabe

14 Nunber of Seans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

I8 Presaturation
Frequency

19 Acquisition Time

20 Acyuisition Date

21 Modification Date
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23 SpeeLromeLor
Frequeney

24 Spreetral Width

25 Lowest Froquency

26 Nuclous

27 Acquired Size

28 Spectral Size
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Parameter

I Data File Name
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Conment

4 Origin

5 Owner

6 Site

7 Spectromeicr
Author

9 Solvent

1D Tewperature

0

11 Pulse Sequenca
12 Cxperiment
13 P'rabe

14 Nunber of Seans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

I8 Presaturation
Frequency

19 Acquisition Time

20 Acyuisition Date

21 Modification Date
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Frequeney

24 Speetral Widih
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28 Spectral Size
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Sample Name  Sampie3 Position Pi-A2 Instrument Name Instrument 1 User Nama
Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Some lons Missed
Data Filename  YY45.0 ACQ Method Dedault-TEST.m Comment Acquired Time 4/10/2018 3:27:07 PM

x10 2 | *ESI Scan (1.122 min) Frag=175.0V YY¥45.d Subtract (2)
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6.5
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—

Data File Name
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W

Conment

4 Origin

a5 Owner

6 Site

7 Spectromeicr
Author

9 Solvent

1D Tewperature

0

11 Pulse Sequenca
12 Cxperiment
13 P'rabe

14 Nunber of Seans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

I8 Presaturation
Frequency

19 Acquisition Time

20 Acyuisition Date

21 Modification Date
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23 SpeeLromeLor
Frequeney

24 Speetral Widih

25 Lowest Froquency

26 Nuclous

27 Acquired Size

28 Spectral Size
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Parameter

I Data File Name

Title

W

Conment

4 Origin

5 Owner

6 Site

7 Spectromeicr
Author

9 Solvent

1D Tewperature

0

11 Pulse Sequenca
12 Cxperiment
13 P'rabe

14 Nunber of Seans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

I8 Presaturation
Frequency

19 Acquisition Time

20 Acyuisition Date

21 Modification Date
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23 SpeeLromeLor
Frequeney

24 Speetral Widih

25 Lowest Froquency
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Varian QFT-ESI Mode: Positive Date: 24-MAY-2018
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Data File Name

Title
Conment

Origin

Owner

Site
Spectromeier
Author

Solvent

1D Tewperature

11 Pulse Sequenca
12 Cxperiment

13 P'rabe

14 Nunber of Seans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

I8 Presaturation
Frequency

19 Acquisition Time

20 Acyuisition Date

21 Modification Date
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23 SpeeLromeLor
Frequeney

24 Speetral Widih

25 Lowest Froquency

26 Nuclous
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28 Spectral Size
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Parameter

I Data File Name

Title

W

Conment

4 Origin

a5 Owner

6 Site

7 Spectromeicr
Author

9 Solvent

1D Tewperature

0

11 Pulse Sequenca
12 Cxperiment
13 P'rabe

14 Nunber of Seans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

I8 Presaturation
Frequency

19 Acquisition Time

20 Acyuisition Date

21 Modification Date

22 Class

23 SpeeLromeLor
Frequeney

24 Speetral Widih

25 Lowest Froquency

26 Nuclous

27 Acquired Size

28 Spectral Size

Yalue
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Sampie Name  Sampled Position Pl-AS Instrument Name Instrument 1 User Name
inj Vol -3 InjPosition SampleType Sample IRM Calibration Status Some fons Missed
Data Filename  YYS0.d ACQ Method Default-TEST.m Comment Acquired Time 4/10/2018 3:32:56 PM

x10 4 | +ESI Scan (1.788-2.030 min, 16 scans) Frag=175.0V YY50.d Subtract

1.35 »
L fuct 343.1901
1.25 (MaH)+
1.2

1.15
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1.05

3 OMe O O’o 381.1456

0.9
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0.25 1
0.2

0.15
0.1

0.05 |
Ll |50 Il ) L l ] | L U i A 1

280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
Counts vs. Mass-to-Charge (m/z)

S53



Fo000¢

F15000

~40000

33000

F20000

F23000

20000

- 15000

F1000¢

Fa000

2BETTIIIIISAINSEIINY 3588 2 8
G R e Stk i T o=
e SN | |
SYSSIIISINGR
MNNNNNNNNNN ~14000
(e et
~12000
\O}/ = 10000
Q o
F3CO O O FRO00
6000
3an
1000
2000
o
I ru
7.4 7.3
£1 (ppn)
|
| ;o
| |
b i ).
M oA f i
8883% g8 & 8
oMM L N o
T . T Y T y T L] T I T ) T s T T
10 9 8 7 5 2 1

2
f1 {ppm)

S54

W

0

9

Parameter

Data File Name

Title

Conment

Origin

Owner

Site
Spectrometer
Author

Solvent

1D Tewperature

11 Pulse Sequenca
12 Cxperiment

13 P'rabe

14 Nunber of Seans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

I8 Presaturation
Frequency

19 Acquisition Time
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1D Tewperature
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12 Cxperiment
13 P'rabe

14 Nunber of Seans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

I8 Presaturation
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19 Acquisition Time
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Sample Name  Sample20 Position P1-C2 Instrument Name Instrument 1 User Name

Inj Vol 1 InjPosition SampleType Sampie IRM Calibration Status Some Tons Missed
Data Filename  ¥Y42.d ACQ Method Default-TEST.m Comment Acquired Time 4/&/2018 11;22:23 AM
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Sample Name Samplels Position P1-87 Instrument Name Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status
Data Filename  YY20.d ACQ Method Default-TEST.m Commaent Acquired Time
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17 Pulse Width
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Sample Name Samplel Position P1-Al Instrument Name Instrument 1 User Name

Inj Vol

-1 InjPosition SampleType Sample IRM Calibration Status

Data Filename  YY22.d ACQ Method Default-TEST.m Comment Acquired Time
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+ESI Scan (0.990-1.087 min, 7 scans) Frag=175.0V YY22.d Subtract
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1D Tewperature
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11 Pulse Sequenca
12 Cxperiment
13 P'rabe

14 Nunber of Seans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

I8 Presaturation
Frequency

19 Acquisition Time

20 Acyuisition Date

21 Modification Date
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23 SpeeLromeLor
Frequeney

24 Spreetral Width

25 Lowest Froquency
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27 Acquired Size

28 Spectral Size
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0 NOOONN
3 Sdg"dﬁg" 3 oS F:E: 3 Parameter Value
2 SOCNCCTEBRRERE 258K :
. datg File Name C:/ Users/
S =532 PO oee |1 pata File n : ,
vyyy/ Desktop/
| 2/ rid
8 8 g ’5 g F 2 Title yyod. 2. fid
88 nNgy 5000 10000 3 Conmen C13CPD CIX13 D2y
X N e + NMR DATAY Wangbin!
. LN L1000 i Kanghin 2
L L9000 4 Origin Bruker BinSpin GnbH
3000 a5 Owner root
' - 6 Site
200t 5000 7 Spectromeier spCCt
| [ .
8 Autl
] R IO[)[) uLlhor
| l L 9 Solvent CDC13
J. ) 7000 1D Tewperature 294.7
3as r | 11 Pulse Sequenca 7zgpe30
: : ; ; ; J 12 Cxperiment 1D
134 132 130 128 126 124 . % y
£l {ppin) -6000 13 I'rabe 3 mm PABBO BES 19F-1HZ D
2 GRD Z108618/ 0525
14 Nunber of Seans 600
F3000 15 Receiver Gain 200
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(rigin
Ouner

Site

Spectrometer

‘ Author

- s B~ BT TS

Salvaent
10 Tenperature
L1 Pulse Scquenee

12 Experiment
‘ 13 Probe

14 Number of Scans
‘ |5 Recoiver Gain

‘ 16 Relaxavion Deloy
‘ L7 Pulse Width
‘ 18 Presaluralion
‘ Frequency
|

19 Acquisition Time

‘20 Acquisition Date
21 Modi lealion Date
lzzcums

23 Spectirometer

| Freguency

24 Spectral ¥Width

25 lLowes! Frequency
26 Nucleus

| 27 Acquired Size

28 Speciral Siae

Value
C:/ Users/
veyvyvyrysyyy/ Desklop!
syd/ 77 I'id
vvd. 7.fid
PROTON CIECTE ey
NMR_DATAY Wangbin
Fangbin 3

Bruker BioSpin Gmbll

roul

spect

DT
296, 7
2g3l
m

5 mm PABDO DB/ 1OF-1[/ D
2-GRD Z1ORG187 0525

16

A8

1. 0000
14, 4000

4. 0894
2018 02 20123:04:00
201H-00-20123:03:00

400, 13

8012.8
-1551, 8
1K
32768
5526




™ - -
e SR23I[ATT woTan = 8
~ CNDDON NN Rt Fhegitr 2 (R :
5 RONRBNER 0 # o Paraneter Value
- DR ol S 8 RFN o~ GO0
imtmtesbl g | | L Date lile hame C:/ Users/
y¥uryyy¥yyyyy/ Desktop/
¥ 67 I'id
550 2 Title Tyl 6. fid
3S @ ; = 4 Comment. CLACH CIECIR ey
g- ﬁ g '\N- 500 SMR_DATAY Wangbin
SN S 500 Fanghin 22
i Vi 600 4 (rigin Bruker BioSpin Gmbll
| _ 3 (wner ronl
100 A 6 Site
11 L 7 Spectrometer spect
i & 2 200 FA00 8 Authar
r 4 Salvent CHCTH
-0 350 10 Temperature 298.3
-3
r L1 Pulse Scquenee zapg3l
12':9 léél lé? léﬁ 12 Experinent 1
I Gopm 200 13 Probe 5 mm PABDO BB/ 1SF-1I/ D
2-GRD Z108G187 0525
14 Number of Scans 150
=250 16 Recoivnr Gain 119
16 Relaxavion Deloy 1, 0000
L7 Pulse kidth 18, 0000
200 18 Presaluralion
Frequency
N 19 Acquisition Time  {. 1999
150 20 Acquisition Date 2008 02 20116:47:00
21 Hodi lTeation Date  2018-02-20T16:16:00
L100 22 Class
23 Speciromneter 100, 652
Freguency
24 Spectral ¥Width 356714.3
25 Lowes! Frenquency -7794, B
26 Nucleus 13C
27 Acquirerd Size 17853
28 Speciral Size 5536
—50
= 100
T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 6O 40 30 20 10 0

f1 (ppm}

S87



I388INF2 £ 2232858 22353238385 8965000
FE000¢
BoRB8B588 1000 8000
cococooGa
\I/ Y =N/ I
0 3000 50000
O
7 2000 15000
3cu Q L
10 40000
-0
! ? 35000
B
7000 0.8 0.7
) Pl {ppm)
6000 F30000
5000
23000
FA000
3000
20000
F2000
1000 F 15000
[ I o
~
§ 2 10000
T T T T
T7.35 7.30 7.25 7.2 I L
1 {ppm) \
J 3000
L "
M ' Y iy
&S ] 8 538 .
™ © - = R 5000
T T y 1 ¥ T v T ¥ T 1 T v T ¥ T ¥ T ; T
10 9 8 7 6 3 2 1 0 L
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Parameter

I Data File Name

Title

W

Conment

4 Origin

a5 Owner

6 Site

7 Spectromeicr
Author

9 Solvent

1D Tewperature

0

11 Pulse Sequenca
12 Cxperiment
13 P'rabe

14 Nunber of Seans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

I8 Presaturation
Frequency

19 Acquisition Time

20 Acyuisition Date

21 Modification Date

22 Class

23 SpeeLromeLor
Frequeney

24 Speetral Widih

25 Lowest Froquency

26 Nuclous

27 Acquired Size

28 Spectral Size

Yalue
i/ Users?
yyyyyyyyyyyyy/ Desktop/
yyd31/7 1/ Fid
yydl 1. fid
PROTON CDC13 <Dy
NMR DATAY Wangbin!
¥angbin 11
Hrukoer BinSpin GnbH
root

spect.

D13

208.0

730

1D

a mm PABRA HH,‘: 19F=IH/ 1}
Z-GRD Z108618/ 0525

16

33

1. 000D

14. 4000

4. D894
2018-03-25T23:07:00
2018 03 28T23:006:00

400.13

8012.8
1562, 6
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o Ba8Y  sryes 9 3ol

g §888  ggpre 3 8ar

| R %=
3cu Q

|

| L

250 Z(IJD 1\170 l J(I)O 5’0 '
f1 {ppm)
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Parameter

I Data File Name

Title

W oK

Conment

4 Origin

a5 Owner

6 Site

T Spectrometer
Author

9 Solvent

1D Tewperature

0

11 Pulse Sequenca
12 Cxperiment
13 P'rabe

14 Nunber of Seans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

I8 Presaturation
Frequency

19 Acquisition Time

20 Acyuisition Date

21 Modification Date

22 Class

23 SpeeLromeLor
Frequeney

24 Spreetral Width

25 Lowest requency

26 Nuclous

27 Acquired Size

28 Spectral Size

Yalue
C:/ Users/
yyyyyyyyvyvyy/ Desktop/
yy31/ 2/ Fid
yydl 2. fid
C12CPD CDC13 <Dey
NMR DATAY Wangbin!
¥angbin 11
Hrukoer BinSpin GnbH
root

speet.

CDC13

208.9

7zgpe30

1D

a3 mm PABBA HH,‘: 19F=IH/ 1}
Z-GRD Z108618/ 0525

200

88

L. DOOD

10. 0000

0. 4998
2018-03-25T23:13:00
2018 03 20123:13:00

100. 62

35714. 3
7796, 8
13C
17855
65336




7.97
7.95
7.

}7.53
746
7.44
742
7.36

5.61
5.59
5.58

€

3.83
3.82
3.79
3.78
325
3.23
321
3.19

i
g

AT

Faa000%

30000

F45000

FA0000

35000

30000

25000

20000

13000

F10000

o000

0

33 %33 3
\+/ ;; TTT T -18000
16000
o C)’()
14000
O O =12000
~10000
3da
5000
6000
=000
2000
— -
4 e 3
| o ; o lv’
7.5 7.4
I (ppm)
]
A\ 1 W
R i il iR
8&e3 8 g 8 55
NO N - - - oo
T X T Y T y T T T T ) T Y T % T T y T
11 10 g 8 7 6 1 3 2 1

5
f1 {ppm)
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F-5000

Parameter

—

Data File Name

Title

W oK

Conment

4 Origin

a5 Owner

6 Site

7 Spectromeicr
Author

9 Solvent

1D Tewperature

0

11 Pulse Sequenca
12 Cxperiment
13 P'rabe

14 Nunber of Seans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

I8 Presaturation
Frequency

19 Acquisition Time

20 Acyuisition Date

21 Modification Date

22 Class

23 SpeeLromeLor
Frequeney

24 Spreetral Width

25 Lowest Froquency

26 Nuclous

27 Acquired Size

28 Spectral Size

Yalue
C:/ Users/
yyyyyyyyvyvyy/ Desktop/
yya/ 37 Tid
¥y, 3. fid
PROTON CDC13 <Dy
NMR DATAY Wangbin!
¥angbin 2
Hrukoer BinSpin GnbH
root

spect.

D13

295, 1

730

1D

a mm PABRA HH,‘: 19F=IH/ 1}
Z-GRD Z108618/ 0525

16

33

1. 000D

14. 1000

4. D894
2018-01-05T19:45: 00
2018 04 05T19:45:00

400.13

8012.8

1549, 4
H
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f1 {ppm)
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Parameter

I Data File Name

Title

W

Conment

4 Origin

5 Owner

6 Site
Spectrometer
Author

9 Solvent

1D Tewperature

=

11 Pulse Sequenca
12 Cxperiment
13 P'rabe

14 Nunber of Seans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

I8 Presaturation
Frequency

19 Acquisition Time

20 Acyuisition Date

21 Modification Date

22 Class

23 SpeeLromeLor
Frequeney

24 Speetral Widih

25 Lowest Froquency

26 Nuclous

27 Acquired Size

28 Spectral Size

Value

C:/ Users/
yv/ Desktop/

yyd. 2. tid

C12CPD CDC13 <Dey
NMR DATAY Wangbin!
Yangbin 19

Hrukoer BinSpin GnbH

root

spect.

CDC13

300.3

zupyg30

1D

a3 mm PARR HH,‘i 19F-1H/ 1}
ZGRD 2108618/ 0325

400

158

L. DOOD

10. 0000

0. 49948
2018-03-15T01:35:00
2018 03 15101:35:00

100. 62

35714. 3
7796, 8

13C

17855

65336




Sample Name Sample10 Position P1-B1 Instrument Name Instrument 1 User Name
Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Some Ions Missed
Data Filename  YYS5.d ACQ Method Default-TEST.m Comment Acquired Time 4/4/2018 10:24:15 AM

x10 3 | *ESI Scan (0.889-1.066 min, 12 scans) Frag=175.0V YY5.d Subtract (2)
2.9
2.8
2.7
2.6

2.5 \I/

2.4

. O
5 O O
2.3 377.2085

2.2 (M¢N5)+

s 372.2534 i O O
5 |
2 ‘

1.9 3da
1.8
1.7
1.6
1.5
1.4
1.3
1.2
1.1
1
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

. 393.1829

i L_l A ‘LL ) TLL' i . X f ] ! 1 L oY

362 364 366 368 370 372 374 376 378 380 382 384 386 388 390 392 394 396 398 400 402
Counts vs. Mass-to-Charge (m/z)

S92



0000

F45000

FA0000

35000

F20000

25000

20000

13000

10000

5000

238 2958 88IYQYRL 58833585358858482389
M~~~ nwnnwnw MMM ANNNN FFFFF:S::TT???????
S\ e e
Q
o o
3du S8888LB8 s
-—oOOoOCocoOoo L
(PN
~T000
=600D
7000 I
833K 5000
M~~~
F6000 r
51 17 |-t
3000 -
Iy ~3000
1000 L
3000 20
! | I |1 |
2000 : ' ol ~ 1000
1000 Lo =0
1 8 8 |
o - -0 v—#—v—'—g—'—
2 : I LO 09 08
7.4 72 1 C(ppmd
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f1 {ppm)
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Parameter

—

Data File Name

Title

W

Conment

4 Origin
4 Owner
6 Site

7 Spectromeicr

0

Author

9 Solvent

1D Tewperature

11 Pulse Sequenca
12 Cxperiment

13 P'rabe

14 Nunber of Seans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

I8 Presaturation
Frequency

19 Acquisition Time

20 Acyuisition Date

21 Modification Date

22 Class

23 SpeeLromeLor
Frequeney

24 Speetral Widih

25 Lowest Froquency

26 Nuclous

27 Acquired Size

28 Spectral Size

Value

C:/ Users/
yyyyyyyyvyvyy/ Desktop/
¥/ 17 Tid

yra0. 1. fid

PROTON CDC13 <Dy

NMR DATAY Wangbin]
¥angbin 13

Hrukoer BinSpin GnbH
root

spect.

D13

298.5

730

1D

a mm PABRA HH,‘: 19F-1H/ 1}
Z-GRD Z108618/ 0525

16

14

1. 000D

14. 4000

4. 0894
2018-03-30T08:16: 00
2018 03 30T08:16:00

400.13

8012.8
1350, 3
H
32768
65536




~208.00
—150.83

11.01
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12000

F10000
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F30000¢

25000

20000

- 13000
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Fa000

228 3332 & BRI
ooy SSRES g 3585
Y N\ RN,
o o°
3du
|
| | |
T T T T T T T T T T T T T
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f1 {ppm)

S94

Parameter

I Data File Name

Title

W oK

Conment

4 Origin

a5 Owner

6 Site

T Spectrometer
Author

9 Solvent

1D Tewperature

0

11 Pulse Sequenca
12 Cxperiment
13 P'rabe

14 Nunber of Seans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

I8 Presaturation
Frequency

19 Acquisition Time

20 Acyuisition Date

21 Modification Date

22 Class

23 SpeeLromeLor
Frequeney

24 Spreetral Width

25 Lowest requency

26 Nuclous

27 Acquired Size

28 Spectral Size

Yalue
C:/ Users/
yyyyyyyyvyvyy/ Desktop/
yy30/ 2/ [id
yr30. 2. fid
C12CPD CDC13 <Dey
NMR DATAY Wangbin!
¥angbin 13
Hrukoer BinSpin GnbH
root

speet.

CDC13

208.3

7zgpe30

1D

a3 mm PABBA HH,‘: 19F=IH/ 1}
Z-GRD Z108618/ 0525

800

158

L. DOOD

10. 0000

0. 4998
2018-03-30T08:38: 00
2018 03 30T08:38:00

100. 62

35714. 3
7796, 8
13C
17855
65336




Sample Name  Samplel? Position P1-B8 Instrument Name  Instrument 1 User Name
Inj Vol =1 InjPosition SampleType Sample IRM Calibration Status Some lons Missed
Data Filename  YY3i0.d ACQ Method Default-TEST.m Comment Acquired Time A4f4/2018 11:04:57 AM

<10 2 [+ESI Sean (1.995-2 188 min, 13 seans) Frag=175 0V Y¥30.d Subtract (2)

2.3 341,2086
- (M+Na)+
2.2 |

21

%

357.1820

3du

- e e e e - -
N WAOD DN DD

336.2527

0.2
o1 | |
Il i L I L i A | | ] | -I. i ]

320 azs 330 335 340 345 a50 455 360 165
Counts vs, Mass-to-Charge (m/z)
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B8 IIREINKEY 2
0w L R R R A N - Parameter Yalue
o I Data File Name C:/ Users/
25000 yey¥yyyyvyvyy/ Desktop/
yy7/ 37 Tid
2 Title yy7.3. fid
3 Commen PROTON CIX13 <D:hy
NMR DATAY Wangbin!
o ¥angbin 7
9] o° 4 Origin Hruker BinSpin GnbH
20000 5 Owner root
O O 6 Site
7 Spectromeicr sprct
3ea L 8 Author
9 Solvent CDC13
1D Tenperature 206.7
L 15000 11 Pulse Sequenca 730
12 Cxperiment 1D
13 Prabe a3 mm PABBO BB 19F-1H/ 1

2 GRD 2108618/
14 Nunber of Seans 16

925

15 Receiver Gain 113
16 Relaxation Delay 1. 000D
- 10000 17 Pulse Width 14. 4000
I8 Presaturation
Frequency

19 Acquisition Time 4. 0894

20 Acguisition Date  2018-03-20T23:27:00
21 Modification Date 2018 03 20123:26:00
22 Class

F3000 23 SpeeLromeLor 400.13
Frequeney
24 Spreetral Width 8012. 8
25 Lowest Froquency 1547, 9
26 Nuclous H
27 Acquired Size 32768

1
l i l | 28 Spoctral Size 65336
F0

i H 9 ¥ i)

& g 8 3 b

o L A ] ~N -]

s o4 3 2z 1L o a1
f1 {ppm)
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Parameter

I Data File Name

Title

W

Conment

4 Origin
5 Owner
6 Site

Spectrometer

=

Author

9 Solvent

1D Tewperature

11 Pulse Sequenca
12 Cxperiment

13 P'rabe

14 Nunber of Seans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

I8 Presaturation
Trequency

19 Acquisition Time

20 Acyuisition Date

21 Modification Date

22 Class

23 SpeeLromeLor
Frequeney

24 Spreevral Width

25 Lowest requency

26 Nuclous

27 Acquired Size

28 Spectral Size

Yalue
C:/ Users/
YYYYYYYY
yyT/ A7 Ti
vyi. 4 tid
CI3CPD CDC13 Dy
NMR DATAY Wangbin!
¥angbin 7
Hruker BinSpin GnbH

rv/ Desktop/

root

spect

CDC13

297.5

zupyg30

1D

3 nm PABRO BB/ 19F-IH/ 1}
Z-GRD Z108618/ 0525

100

118

1. DOOD

10. 0000

0. 4994
2018-03-20T23:30:00
2018 03 20T23:30;00

100. 62

35714. 3
7796, 8
13C
17855
65336




Sampile Name Sample2 Position Pi-A2

Inj Vol

Instrument Name Instrument !
-1 InjPosition SampleType Sample

Data Filename  YY7.d ACQ Method Default-TEST.m Comment

x10 1

1.3
1.25

1.2
1.15

1.1

User Name
IRM Calibration Status
Acquired Time

Some lons Missed
4/24/2018 2:43:37 PM

+ES| Scan (0.962-1.139 min, 12 scans) Frag=175.0V YY7.d Subtract

335.1618
” (M+Na)+

O O 351.1355

Al A l

"

l A

A

290 295 300 305 310 315 320 325 330 335 340 345 350 355 360 365 370 375 380 385 390

Counts vs. Mass-to-Charge (m/z)
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F-a000

Parameter

—

Data File Name

Title

W oK

Conment

4 Origin

a5 Owner

6 Site

7 Spectromeicr
Author

9 Solvent

1D Tewperature

0

11 Pulse Sequenca
12 Cxperiment
13 P'rabe

14 Nunber of Seans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

I8 Presaturation
Frequency

19 Acquisition Time

20 Acyuisition Date

21 Modification Date

22 Class

23 SpeeLromeLor
Frequency

24 Spreetral Width

25 Lowest Froquency

26 Nuclous

27 Acquired Size

28 Spectral Size

Yalue

C:/ Users/
yyyyyyyyvyvyy/ Desktop/
AANMR/S yyB/ 1/ lid

vyb. L. fid

PROTON CIX13 <D:hy

NMR DATAY Wangbin!
¥angbin 24

Hrukoer BinSpin GnbH
root

speet.

D13

298.2

730

1D

3 mm PABBO HH,‘: 19F=IH/ 1}
Z-GRD Z108618/ 0525

16

71

1. 000D

14. 1000

4. D894
2018-03-15T02:42:00
2018 03 15102:42;00

400.13

8012.8
1547, 8
H
32768
65336




2400
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5100

Parameter

I Data File Name

Title

W

Conment

4 Origin

a5 Owner

6 Site

7 Spectromeicr
Author

9 Solvent

1D Tewperature

0

11 Pulse Sequenca
12 Cxperiment
13 P'rabe

14 Nunber of Seans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

I8 Presaturation
Frequency

19 Acquisition Time

20 Acyuisition Date

21 Modification Date

22 Class

23 SpeeLromeLor
Frequeney

24 Speetral Widih

25 Lowest Froquency

26 Nuclous

27 Acquired Size

28 Spectral Size

Yalue
C:/ Users/
yyyyyyyyvyvyy/ Desktop/
AANMRS yyB/ 2/ lid
vyb. 2. fid
C12CPD CDC13 <Dey
NMR DATAY Wangbin!
¥angbin 24
Hrukoer BinSpin GnbH
root

spect.

CDC13

300.2

7zgpe30

1D

a3 mm PARR HH,‘: 19F=IH/ 1}
Z-GRD Z108618/ 0525

a00

88

L. DOOD

10. 0000

0. 4998
2018-03-15T02:56:00
2018 03 15102:56;00

100. 62

35714. 3
7796, 8

13C
7855

65336




Sample Name Samplel Position

Inj Vol

-1 InjPosition

Data Filename  YY6.0 ACQ Method

x10 3

6.6
6.4
6.2
G-
5.8
5.6
54
5.2
S
4.8
4.6
4.4
4.2
4
3.8
3.6

3.2

P1-Al Instrument Name
SampleType
Default-TEST.m Comment

Instrument 1
Sample

User Name
IRM Calibration Status
Acquired Time

Some lons Missed
4/24/2018 2:37:47 PM

;ESI Scan (—0.828-1. 168 min, 22 scans) Frag=175.0V YYG6.d Subtract

399.0563 401.0545
(M+Na)* Mm+Na)+

-

.L -8

400.0590
X 1
252 402 073

\

L

A
392 393 394 395 39€- 367

‘398 399 400 401 402 403" 404--405 406 407 408 409 410 411 412 413
Counts vs, Mass-to-Chzrae (m/z)

5101
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5102

Parameter

—

Data File Nane

2 Title

3 Comment

(rigin
Owner
Site

@

-

Spectrometer

x

Author
9

Solvent

10 Tenperature

L1 Pulse Soquence
12 Experiment

13 Probe

14 Nunber of Scans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

1B Presaturation
Frequency

15 Acquisition Tine

20 Acquisitiaon Davte

21 Medification Date

22 Class

23 Spectrometer
Frequency

24 Spectral ¥idth

25 Lowest Frequency

26 Nucleus

27 Acguired Size

28 Spectral Size

Value

C:/ Users/
yeyyyyyvyeyryy/ Desklop!
¥Y¥1/ 5/ rid

YY1 5. fid

PROTON CDCLS <Dzl
NMR_DATAY Wangbin!
FRanghin 18

Bruker BioSpin Gnbll
ronl

spect

ce13
203.6
730
1D

3 mm PABBO BB/ 19F LI/
7-GRD Z108618/ 0325

16

33

L. 0000
14, 4000

4, 0894
2018-04-117122:28:00
2018-01-11T22:28: 00

400. 13

8012. 8
-1350. 9
h}
32768
65536




~6500

6000
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1 (ppm)

5103

Parameter

I Data File Name

Title

W oK

Conment

4 Origin

a5 Owner

6 Site

7 Spectromeicr
Author

9 Solvent

1D Tewperature

0

11 Pulse Sequenca
12 Cxperiment
13 P'rabe

14 Nunber of Seans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

I8 Presaturation
Frequency

19 Acquisition Time

20 Acyuisition Date

21 Modification Date

22 Class

23 SpeeLromeLor
Frequeney

24 Spreetral Width

25 Lowest [requency

26 Nuclous

27 Acquired Size

28 Spectral Size

Yalue

C:/ Users/
yyyyyyyyvyvyy/ Desktop/
YY1/ 8/ Trid

YY1 6. fid

C12CPD CDC13 <Dey

NMR DATAY Wangbin!
¥anghin 16

Hrukoer BinSpin GnbH
root

speet.

CDC13

294.5

7zgpe30

1D

a3 mm PABBA HH,‘: 19F=IH/ 1}
Z-GRD Z108618/ 0525

200

200

L. DOOD

10. 0000

0. 4998
2018-01-11T22:31:00
2018 04 11T22:34:00

100. 62

35714. 3
7796, 8
13C
17855
65336




Sample Name
Inj Vol
Data Filename

Samplel Position
-1 InjPosition
YY-1.0 ACQ Method

P1-Al Instrument Name
SampleType

chenl-ms.m Comment

x10 3
3.4
3.2

3
2.8

2.6

2.2

1.8
1.6
1.4

1.2

0.8
0.6
0.4

0.2

-

351.1564
(M+Na)+
|

|

v A

L

Instrument :

Sample

+ESI Scan (2.139-2.317 min, 12 scans) Frag=175.0V YY-1.d Subtract (2)

367.1308

User Name
IRM Calibration Status
Acquired Time

[

Some lons Mssed
1/10/2018 1:24:53 PM

315 320 325 330 335 340 345 360 355

360 365 370 375

Counts vs, Mass-to-Charge (m/z)

S104

380 385 390 395

400




FRBHAHBBIYIIRREL BRIIILEY e
MNNNENNNNENNNGGS R R e K] - L2000 Paiametor Yalue
e e~ S N .
I Data File Name C:/ Users/
32000 yyyyyyyyvyvyy/ Desktop/
| yyB-1/ il
2 Title y¥B 1. 3. fid
50000 3 Conment PROTON CIX13 <Dy
NMR DATAY Wangbin!
\‘/ 28000 ¥angbin 13
3 4 Origin Hrukoer BinSpin GnbH
(o) o’o 26000 5 Owner root
6 Site
O OO F24000 7 Spectrometer spect
i 8 Author
VWM N 0
2ERRR3LBILT 3ha F22000 g solvent cpe13
KNRNNNNNNNNN
P SN S| 3800 1D Tenperature 297.1
-2000¢ 11 Pulse Sequenca 730
~3000 i 12 Cxperiment 1D
- 1800¢ 13 I'rabe G omm PARRO BB/ 19F=IH/ 1
2500 2GR 2108618/ 0325
16000 14 Nunber of Seans 16
L9600 L 15 Receiver Gain 88
14000 16 Relaxation Delay 1. 000D
L1500 17 Pulse Widih 14. 1000
12000 I8 Presaturation
E Frequency
1000 L 10000 19 Acquisition Time 4. 0894
i 20 Acquisition Date  2018-03-21T01:11:00
o 21 Modification Date 2018 03 21T01:10;00
FB00O :
22 Class
_0 -
s_’. L5000 23 Spm'l.rzmujlm' 400.13
o, Frequeney
F0 | Y 7 T 2 e L, G 8 S O 24 Spreetral Width 8012. 8
£1 (ppm) 4000 25 Lowost Froquency 1350, 8
26 Nuclous H
' 2000 27 Aequired Size 32768
B t o U I 98 Spoctral Size 65536
2 4 -0
R R ¥ i K |
eS8 & g 8 3 T
NN o » - o
T L5 T . T \J T L/ T -] T L T L T \J T ¥ T Y T
9 8 7 6 g 4 3 2 1 0 1
f1 {ppm)

5105
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- 1000
1
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fl (ppm} 1 (ppm)
|
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|
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220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ©
f1 {ppm)

5106

Parameter

I Data File Name

Title

W

Conment

4 Origin

5 Owner

6 Site
Spectromeier
Author

9 Solvent

1D Tewperature

=

11 Pulse Sequenca
12 Cxperiment
13 P'rabe

14 Nunber of Seans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

I8 Presaturation
Frequency

19 Acquisition Time

20 Acyuisition Date

21 Modification Date

22 Class

23 SpeeLromeLor
Frequeney

24 Speetral Widih

25 Lowest requency

26 Nuclous

27 Acquired Size

28 Spectral Size

Value

C:/ Users/
yv/ Desktop/

yyB-1/ il
y¥B L. 4. fid

C12CPD CDC13 <Dey
NMR DATAY Wangbin!
¥angbin 13

Hrukoer BinSpin GnbH

root

spect.

CDC13

298. 1

zupyg30

1D

a3 mm PARR HH,‘j 19F-1H/ 1}
Z-GRD Z108618/ 0525

1024

132

L. DOOD

10. 0000

0. 4994
2018-03-21T01:38:00
2018 03 21T01:38;00

100. 62

35714. 3
7796, 8

13C

17855

65336
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| | |
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2000
|
1 1000
1
e <
o o
1000 =
7.56 7.54¢ T7.52
3000 £1 (ppm)
2000
1000
-0
T
7. 42
]
‘ { i A LU
y T Y ¥
2 s85 § 3

85000

~80000

~75000

~70000

65000

60000

55000

~50000

~45000

-40000

35000

30000

25000

~20000

15000

10000

5000

0

~=5000

[}
1 (ppm)

5107

Parameter

Data Filo Name

2 Title
Comment

w

Origin
Owner
Site

ool

-3

SpecLrometer
Author

9 Solvent

10 Temperature

=]

11 Pulse Seguence
12 Experiment
13 Prabe

14 Number of Scans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

2] Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

Value

C:/ Users/
yyyyyyyyyyyyy/ Desktop/
y¥57/ 1/ lid

yy57. 1. fid

PROTON CDCL3 (D:\
NMR_DATAN Wangbinl
Wangbin 11

Bruker BioSpin GmbH
Toot

spect

CDC13
0.0
%30
1D

5 mm PABBO BB/ 19F LIl D
Z-GRD Z108618/ 0525

16

33

1. 0000
14, 4000

4, 0894
2018-06-29T10:18:00
2018-06-29T10:15:00

400. 13

8012.8
-1547.9
4]
32768
65536
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~2500

2000

1500

1000
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-0

T T
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1 (ppm)

Parameter

Data File Name

3]

Title
Comment

IX]

Origin

Ovmer

Site
Spectrometer
Author

LT=R- S - e

Solvent

10 Temperature

11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width
25 Lowest Frequency
26 Nucleus

27 Acquired Size

28 Spectral Size

Value
C:/ Users/
yyyyyyyyyyyyy/ Desktop/
yyb7/ 2/ fid
yv57.2. fid
CI3CPD CDCL3 (D:\
NMR DATAY Wanghin}
Wangbin 11

Bruker BioSpin GmbH

oot

spect

CDC13
0.0
ZEpgaQ
1D

5 mm PABBO BB/ 19F-111/ D
Z-GRD Z108618/ 0525

200

113

1. 0000
10, 0000

0, 1999
2018-06-29T10:24:00
2018-06-24710:21:00

100. 62

35714.3
-7796. 8
13C
17855
65536




Varian QFT-ESI Mode: Positive Date:  02-JUL-2018
File: wya7 EQS| trans Scans: 1 Time: 15:54:04
i e Scale: 12.5908

(M+MNa)+
379.1520

70 3ia Ohc

9 380.1552

10— 24
- 376.1437

i I76.6473 381.1548

TPy

L L L L L O L T L O
355 360 365 37 375 380 385 390
Mass/Charge



FE583883835%5393¢ REEIAKIY 40000
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V N g (L Sy | 2
~35000
\I/ = 30000
0 O’O
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~N
3ja 25000
838 8353%% [0 '
77N TTVSS [
/ s 20000
ot
1500 i
=1000 = 15000
=500 L
=1+ I T
T 3‘ T L lg' T ‘.; —10000
7.65 7.60 7.55 T7.50
1 {ppm) i
5000
i \ A k. ’
e y ¥y i
3 2855 - 83 g -
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1 (ppm)

S110

Parameter

Data Filo Name

2 Title
Comment

w

Origin
Owmner
Site

ool

-3

SpecLrometer
Author

=]

9 Solvent

10 Temperature

11 Pulse Seguence
12 Experiment

13 Prabe

14 Number of Scans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

2] Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

Value

C:/ Users/
yyyyyyyyyyyyy/ Deskiop/
y¥b5/ 1/ lid

yy55. 1. fid

PROTON DMSO [D:\
NMR_DATAN Wangbinl
Wangbin 16

Bruker BioSpin Gmbl
Toot

spect

DMS0
0.0
%30
1D

5 mm PABBO BB/ 19F LIl D
Z-GRD Z108618/ 0525

16

113

1. 0000
14, 4000

4, 0894
2018-06-29T13:09:00
2018-06-29T13:06: 00

400. 13

8012.8
~1538. 4
4]
32768
65536




8 I8 88-L8
: ESfanac
I VNV

-6000

5500

5000

4500

4000

3500

3000
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=500
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1 (ppm)

S111

Parameter

Data Filo Name

2 Title
Comment

w

Origin
Owner
Site

- SR TN

-3

Spectrometer
Author

=]

9 Solvent

10 Temperature

11 Pulse Seguence
12 Experiment

13 Prabe

14 Number of Scans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

2] Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

Value

C:/ Users/
yyyyyyyyyyyyy/ Desktop/
y¥55/ 2/ Iid

yy55. 2. fid

C13CPD DMSO [D:\
NMR_DATA\ Wangbinl
Wangbin 16

Bruker BioSpin GmbH
Toot

spect

DMSO

0.0

#gpg30

1D

5 mm PABBO BB/ 19F LI/ D
2-GRD Z108618/ 0525

600

176

1. 0000

10. 0000

0, 4999
2018-06-29T13:25:00
2018-06-29T13:22:00

100. 62

35714.3
~7796. 8
13C
17855
65536




Varian QFT-ESI Mode: Positive Date:  02-JUL-2018

Scans: 1 Time: 15:49:20

File: yy55_ESltrans Scale: 46.0160

(M )+
300.1598

3011824

Mass/Charge



~55000

=50000

~45000

= 10000

~35000

~30000

=25000

-20000

= 15000

=10000

-5000

S113

2ERBIIGINEREEERRIY 5RERTIHE e
MMM NMNMMNMMNMNMNMNOOOO O W OOMMOHMOMNMOMN -
s b N =N N\ |
(0] O’O
S
| 4
3ka
|
|
R 11/ i L
g 8 7 6 5 " 3 N
f1 (ppm

oC = e

9

Paremeter
Data File Name

Title
Comment

Origin

Owner

Site
Spectrometer
Author

Solvent

10 Temperature

11 Pulse Seguence

12 Experiment
13 Prebe

14 Number ol Scans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width
18 Presaturation

1% Acquisitien Time
20 Acquisition Date
21 Modification Date

Freguency

24 Class

23 Spectrometer

Freguency

24 Spectral Width

23 Losest Freguency

26 Nucleus
27 Acquirer Size
28 Speciral Slze

Yalue
C:/ Users/
yyyyyyyyyyyye/ Desklop/
¥ySR-24 1/ Tid
¥¥68-2. 1. 'id
PROTON CDCLS TD:y
NME_DATAY, Wangbin)
Fanghin 6

Bruker BioSpin Gmbll

root

spectl

CDCL3

0.0

20

L

5 mn PAHBO BB/ 19F-1H/ [}
7 GRD 2108618/ 0525

16

Tl

L. 0000

11. 1000

4. 0894
2018-07-01T13:34:00
2018-07-01T13:31:00

400. 13

HG12, 8
-1649.0
its
A2T68
63526




197.01
142.35
137.02
133.19
128.59
128.25
126.56
125.98
125.49
80.93
77.64
77.36
77.04
76.72

—43.92
—26.34

e

—126.56
—125.98
—125.49

—128.59
—128.25

3ka ( I l I
0

L T ¥ T T T
129 128 127
f1 (ppm)

L L

e

-6500

-6000

=5000

=A500

-1000

-3500

~3000

-2000

~1500

-1000

=500

-0

=900

T T T T T T T T T T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 &0 50 40 30 20 10
£1 (ppm)

S114

-0

Parameter

Data File Name

[X]

Title
Comment

w

Origin
Owner
Site

Spectrometer

oC = e

Author

9 Solveat

10 Temperature

11 Pulse Seguence
12 Experiment

13 Probe

14 Number ol Scans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

18 Presaturation
Freguency

1% Acquisition Time

20 Acquisition Date

21 Modification Date

24 Class

23 Spectrometer
Freguency

24 Spectral Width

23 Losest Freguency

26 Nucleus

27 Acquirer Size

28 Speciral Slze

Yalue
C:/ Users/
yyyyyyyyyyyye/ Desklop/
¥yHR-2¢4 2/ Tid
yy¥6HB-2. 2. fid
CLICPD CDCLS D2y
NMR_DATAY Wangbin]
Fanghin 6

Bruker BioSpin Gmbll

root

spectl

CDCL3

0,0

zgped0

5}

5 mn PAHBO BB/ 19F-1H/ [}
7GR 21086187 0525

100

139

L. 0000

10. 0000

0. 4999
218-07-01T13:46:00
2018-07-01T13:13:00

100. 62

43714, 8
-7796.8
13C
17853
63526




i = Moda: Positive Date: 02-JUL-2018
lﬂjr‘fgl; EQSEI,-I;“SESI Scans: 1 Time: 15:45:05
’ — Scale: T.6335

LR YR
327.1028

. 3ka

20— 328.1064

. 3105560 3290933

0 Ask. A han Rt PR Y WP P PO ST | PP T R DO . by A -~ A

ryprryrprrrrprrrryprrrrprrrryproerrrprrrrprrrrpr e i T rrrrpr e e r [ rr ey i e r ol
310 318 320 325 330 335 340



R AR R R ERRRE
Ll o ol o el o o o o
e s dndie s
845888883y
NENNNNNNN
(R
25000
20000
15000
- 1onoo
5000
Y

—/\-. o

3.56
3.52
3.24

3.20

R

—1.88
143
V2

142

10000

35000

30000

25000

F2000¢

F 13000

- 10000

FH000

T T . T
5
f1 {ppm)

5116

Parameter

—

Data File Name

Title

W oK

Conment

4 Origin

a5 Owner

6 Site

7 Spectromeicr
Author

9 Solvent

1D Tewperature

0

11 Pulse Sequenca
12 Cxperiment
13 P'rabe

14 Nunber of Seans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

I8 Presaturation
Frequency

19 Acquisition Time

20 Acyuisition Date

21 Modification Date

22 Class

23 SpeeLromeLor
Frequeney

24 Spreetral Width

25 Lowest Froquency

26 Nuclous

27 Acquired Size

28 Spectral Size

Yalue

C:/ Users/

v¥yyyvyy/ Desktop/
33/ yyC2/ 5/ lid

yy{2. 5. fid

PROTON CDC13 <Dy

NMR DATAY Wangbin!

¥angbin 20

Hrukoer BinSpin GnbH

root

spect.

D13

293.8

730

1D

a mm PABRA HH,‘: 19F=IH/ 1}
Z-GRD Z108618/ 0525

16

33

1. 000D

14. 1000

4. D894
2018-01-12T09:52: 00
2018 04 12T09:51:00

400.13

8012.8

1575, 7
H




—197.64

127.91
—127.29

—126.97

2]
8E
77

-128.03
L

145.54
144.27

137.95

132.76

128.58
128.29
128.03
127.91
127.29
126.97
125.99
125.71

e S SR

—125.99
—125.71

T
127
1 {ppm)

T
128

T
126

F2000

1000

-0

L

83.51
82.23
77.48
77.16
76.84
—48.72

/
t

[FLouvy

2600

2400

2200

2000

1800

1600

- 1400

1200

- 1000

800

F600

=100

F200

0

- 200

T
220

T T T T T
210 200 180 180 170

T T
160 150

T T 1 T T
140 130 120 110 100

T T T T
90 80 70 60 30 4

f1 {ppm)

0

T
30

S117

T
20 1

0

T
]

10

T
20

1
30

Parameter

I Data File Name

Title

W

Conment

4 Origin

5 Owner

6 Site
Spectromeier
Author

9 Solvent

1D Tewperature

=

11 Pulse Sequenca
12 Cxperiment
13 P'rabe

14 Nunber of Seans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

I8 Presaturation
Frequency

19 Acquisition Time

20 Acyuisition Date

21 Modification Date

22 Class

23 SpeeLromeLor
Frequeney

24 Speetral Widih

25 Lowest requency

26 Nuclous

27 Acquired Size

28 Spectral Size

Value

C:/ Users/
yv/ Desktop/
8/ lid

E yyC
yri2. 6. fid
C12CPD CDC13 <Dey
NMR DATAY Wangbin!
¥angbhin 20

Hrukoer BinSpin GnbH

root
spoet

CDC13

294.7

zupyg30

1D

a3 mm PARR HH,‘j 19F-1H/ 1}
Z-GRD Z108618/ 0525

200

113

L. DOOD

10. 0000

0. 49948
2018-01-12T09:58: 00
2018 04 12T09:58;00

100. 62

35714. 3
7796, 8

13C

17855

65336




Sample Name Sample23 Position P1-CS Instrument Name Instrument 1 User Name

Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Some lons Missed
Data Filename  YY-C2.d ACQ Method Default-TEST.m Comment Acquired Time 47472018 11:39:51 AM
x10 4 | *ESI Scan (0.925-1.087 min, 11 scans) Frag=175.0V YY-C2.d Subtract

392.2219
2 = (M+NH4)+

L

- el
N W a 0 0 N 0 O

1

-
— —
I

0.9
0.8
0.7
0.6
0.5
0.4 1

0.3

0.2

0.1 |
I.

L ’L wl T . | "

240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560
Counts vs. Mass-to-Charge (m/z)

S118
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3000
FE000
FA000
2000
Y

—4.15

—1.63
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30000
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20000

F 15000

= 1000

5000

-0

58885

NN~
T ¥ T v T T T ¥y T T
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B
f1 {ppm)

5119

F-a000¢

Parameter

I Data File Name

Title

W oK

Conment

4 Origin

a5 Owner

6 Site

7 Spectromeicr
Author

9 Solvent

1D Tewperature

0

11 Pulse Sequenca
12 Cxperiment
13 P'rabe

14 Nunber of Seans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

I8 Presaturation
Frequency

19 Acquisition Time

20 Acyuisition Date

21 Modification Date

22 Class

23 SpeeLromeLor
Frequeney

24 Spreetral Width

25 Lowest Froquency

26 Nuclous

27 Acquired Size

28 Spectral Size

Yalue
i/ Users?
yyyyyyyyyyvyy/ Desktop/
yyzhong/ 1/ Tid
yrzhong. L. fid
PROTON CDC13 <Dy
NMR DATAY Wangbin!
¥anghin 16
Hrukoer BinSpin GnbH
root

spect.

D13

298.2

730

1D

a mm PABRA HH,‘: 19F=IH/ 1}
Z-GRD Z108618/ 0525

16

71

1. 000D

14. 1000

4. D894
2018-03-30T00:50: 00
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