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Part 1. General nformation

a. Methods:

'H, 3¢, and *F NMR spectra were recorded in CDCl; or DMSO-ds (with tetramethylsilane as an
internal standard) on a Bruker AVANCE 400 spectrometer, operating at 400 MHz, 100 MHz, and
376 MHz respectively. Chemical shifts (8) are reported in ppm, and coupling constants (J) are in
Hertz (Hz). The following abbreviations were used to explain the multiplicities: s = singlet, d =
doublet, t = triplet, g = quartet, m = multiplet, br = broad; High resolution mass spectrometry
(HRMS) was performed on an ESI-TOF spectrometer; reactions were monitored by TLC (detec-
tion with UV light); Column chromatography was performed with silica gel (200-300 mesh
ASTM).

b. Materials:

All solvents were dried and/or distilled by standard methods. All reagents were purchased from
commercial sources and used without further purification. The diaryliodonium salts were synthe-
sized according to the literature procedures®™.  1-Phenyl-1H-pyrrole, tert-butyl
1H-pyrrole-1-carboxylate, 1-tosyl-1H-pyrrole, and 1-methyl-1H-pyrrole were commercially
available and were used as recevied. The preparation of all other materials is described in detail
below.
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Part 2. Synthesis and characterization of N-substituted pyrroles.

General procedure 1: Synthesis of N-aryl pyrroles.!
|

I\

U @ Cu(OAC),eH,0 (1 mol%) N

+

N /~~  Cs,COs3 DMF, 110 °C _
H R R |

N

An oven-dried Schlenk tube was charged with Cu(OAc),-H,O (0.1 mmol, 0.01 equiv), Cs,COs
(20 mmol, 2 equiv), and aryl iodide (if solid, 12 mmol, 1.2 equiv). The tube was degassed with
argon for three times. Then DMF (20 mL), pyrrole (10 mmol, 1 equiv), and aryl iodide (if liquid,
12 mmol, 1.2 equiv) were added via syringe under room temperature. The mixture was stirred at
110 °C for 24 h, and then cooled down to room temperature. The reaction mixture was quenched
with water (40 mL) and extracted with ethyl ether (20 mL) for three times. The combined organic
layers were dried with Na,SO,, filtered and concentrated. The crude products were purified using
flash column chromatography on silica gel to afford the desired product.

1-(p-Tolyl)-1H-pyrrole (1b)

)

N

Prepared according to the general procedure 1 on 10.0 mmol scale and obtained an isolated yield
of 75% (1.18 g) as a white solid. Spectral data is consistent with that of previous reported.®

'H NMR (400 MHz, CDCls) & 7.34 — 7.29 (m, 2H), 7.26 (t, J = 9.1 Hz, 2H), 7.09 (t, J = 2.2 Hz, 2H),
6.37 (t, J = 2.2 Hz, 2H), 2.41 (s, 3H).

BC NMR (100 MHz, CDCl3) 6 138.5, 135.4,130.1, 120.6, 119.4, 110.1, 20.9.

1-(4-(tert-Butyl)phenyl)-1H-pyrrole (1c)

)

N

Prepared according to the general procedure 1 on 10.0 mmol scale and obtained an isolated yield
of 79% (1.58 g) as a white solid. Spectral data is consistent with that of previous reported.
'H NMR (400 MHz, CDCls)  7.48 (d, J = 8.6 Hz, 2H), 7.37 (d, J = 8.6 Hz, 2H), 7.12 (t, J = 2.0
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Hz, 2H), 6.38 (t, J = 2.0 Hz, 2H), 1.40 (s, 9H).
3C NMR (100 MHz, CDClg) 5 148.7, 138.4, 126.4, 120.3, 119.4, 110.1, 34.5, 31.4.

1-(4-Methoxyphenyl)-1H-pyrrole (1d)

)

N

SN

Prepared according to the general procedure 1 on 10.0 mmol scale and obtained an isolated yield
of 63% (1.09 g) as a white solid. Spectral data is consistent with that of previous reported.”

'H NMR (400 MHz, CDCls) 6 7.27 — 7.20 (m, 2H), 6.92 (t, J = 2.2 Hz, 2H), 6.90 — 6.83 (m, 2H), 6.25
(t, J = 2.2 Hz, 2H), 3.76 (s, 3H).

B3C NMR (100 MHz, CDClg) § 157.7, 134.5, 122.2, 119.7, 114.6, 109.9, 55.6.

1-(4-Fluorophenyl)-1H-pyrrole (1e)

B

N

F
Prepared according to the general procedure 1 on 10.0 mmol scale and obtained an isolated yield
of 83% (1.33 g) as a white solid. Spectral data is consistent with that of previous reported.!”
'H NMR (400 MHz, CDCl;) & 7.46 — 7.30 (m, 2H), 7.23 — 7.09 (m, 2H), 7.05 (t, J = 2.2 Hz, 2H), 6.38
(t, J = 2.2 Hz, 2H).
B3C NMR (100 MHz, CDCl3) & 160.6 (d, Jo.r= 243.4 Hz), 137.16, 122.3 (d, Jc.e= 8.1 Hz), 119.64,
116.3 (d, Jc.g = 22.7 Hz), 110.47.
F NMR (376 MHz, CDCly) § -117.10 (s, 1F).

1-(4-Chlorophenyl)-1H-pyrrole (1f)

B

N

Cl
Prepared according to the general procedure 1 on 10.0 mmol scale and obtained an isolated yield
of 87% (1.54 g) as a colorless solid. Spectral data is consistent with that of previous reported.
'H NMR (400 MHz, CDClg) & 7.42 — 7.34 (m, 2H), 7.34 — 7.28 (m, 2H), 7.04 (t, J = 2.2 Hz, 2H), 6.35
(t, J=2.2 Hz, 2H).
3C NMR (100 MHz, CDCl3) & 139.3, 131.0, 129.6, 121.6, 119.3, 110.8.
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1-(4-Bromophenyl)-1H-pyrrole (1g)

)

N

Br
Prepared according to the general procedure 1 on 10.0 mmol scale and obtained an isolated yield
of 83% (1.85 g) as a white solid. Spectral data is consistent with that of previous reported.
'H NMR (400 MHz, CDCl3) & 7.58 — 7.48 (m, 2H), 7.32 — 7.20 (m, 2H), 7.04 (t, J = 2.2 Hz, 2H), 6.35
(t, J = 2.2 Hz, 2H).
BC NMR (100 MHz, CDCl3) 6 139.8, 132.6, 122.0, 119.2, 118.7, 110.9.

1-(4-(Trifluoromethyl)phenyl)-1H-pyrrole (1h)

)

N

CF;
Prepared according to the general procedure 1 on 10.0 mmol scale and obtained an isolated yield
of 95% (2.00 g) as a white solid. Spectral data is consistent with that of previous reported.
'H NMR (400 MHz, CDCl;) & 7.72 (d, J = 8.4 Hz, 2H), 7.52 (d, J = 8.4 Hz, 2H), 7.17 (t, J = 2.2 Hz,
2H), 6.43 (t, J = 2.2 Hz, 2H).
B3C NMR (100 MHz, CDCly) & 143.2, 127.4 (q, Je.r = 32.7 Hz), 126.9 (q, Jo.r = 3.7 Hz), 124.0 (q, Jcr
=270.1 Hz), 120.0, 119.1, 111.5.
F NMR (376 MHz, CDCl3) § -62.20 (s, 3F).

1-(4-(Trifluoromethoxy)phenyl)-1H-pyrrole (1i)

n

N

OCF;

Prepared according to the general procedure 1 on 10.0 mmol scale and obtained an isolated yield
of 95% (2.15 g) as a white solid.

'H NMR (400 MHz, CDCl3) § 7.46 — 7.32 (m, 2H), 7.27 (d, J = 8.6 Hz, 2H), 7.05 (t, J = 2.1 Hz, 2H),
6.36 (t, J = 2.1 Hz, 2H).

3C NMR (100 MHz, CDCl3) § 146.7, 139.4, 122.3, 121.6, 120.5 (q, Jc.r = 255.7 Hz), 119.2, 110.9.

F NMR (376 MHz, CDCl3) & -58.10 (s, 3F).
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4-(1H-Pyrrol-1-yl)benzonitrile (1))

)

N

CN
Prepared according to the general procedure 1 on 10.0 mmol scale and obtained an isolated yield
of 89% (1.50 g) as a white solid. Spectral data is consistent with that of previous reported.[’!
'H NMR (400 MHz, CDCl3) & 7.79 — 7.61 (m, 2H), 7.57 — 7.37 (m, 2H), 7.13 (t, J = 2.2 Hz, 2H), 6.40
(t, J = 2.2 Hz, 2H).
BC NMR (100 MHz, CDCl3) 6 143.7, 133.8, 120.0, 118.9, 118.5, 112.2, 108.6.

1-([1,1'-Biphenyl]-4-yl)-1H-pyrrole (1K)

)

N

Prepared according to the general procedure 1 on 10.0 mmol scale and obtained an isolated yield
of 82% (1.79 g) as a white solid. Spectral data is consistent with that of previous reported.?

'H NMR (400 MHz, CDCl3) & 7.73 — 7.59 (m, 4H), 7.51 (m, 4H), 7.46 — 7.36 (m, 1H), 7.19 (t, J = 2.2
Hz, 2H), 6.44 (t, J = 2.2 Hz, 2H).

3C NMR (100 MHz, CDCl5) & 140.2, 140.0, 138.6, 128.9, 128.2, 127.4, 127.0, 120.7, 119.3, 110.6.
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Part 3. Synthesis and characterization of products from cycloaddition reactions.

General procedure 2: Synthesis of Diels—Alder reaction products.

To an oven-dried Schlenk tube was added iodonium salts (0.5 mmol, 1 equiv) and substituted
pyrrole (if solid, 2.5 mmol, 5 equiv). The tube was degassed with argon for three times. Then the
tube was placed in an ice bath. Toluene (4.25 mL) and substituted pyrrole (if liquid, 2.5 mmol, 5
equiv) were added sequentially via syringe. After being stirred for approximately 10 minutes,
LiHMDS (0.75 mL (1 M in toluene), 0.75 mmol, 1.5 equiv) was added via syringe and the mixture
was allowed to warm up to room temperature gradually. After TLC indicated that the iodonium
salts were completely consumed, the reaction mixture was quenched by addition of an aqueous
solution of ammonium chloride (5 mL) and extracted with DCM (10 mL) for three times. The
combined organic layers were dried with Na,SO,, filtered and concentrated. The crude products
were purified using flash column chromatography on silica gel to afford the desired product.

9-Phenyl-1,4-dihydro-1,4-epiminonaphthalene (3aa)

)

Prepared according to the general procedure 2 on 0.5 mmol scale and obtained an isolated yield
of 85% (93 mg) as a pale brown solid. Spectral data is consistent with that of previous reported.

'H NMR (400 MHz, CDCls) & 7.26 (m, 2H), 7.17 (m, 2H), 6.97 — 6.88 (m, 4H), 6.87 — 6.78 (m, 3H),
5.43 (t, J = 1.4 Hz, 2H).

BC NMR (100 MHz, CDCl3) 6 148.6, 146.9, 141.9, 128.8, 124.9, 121.5, 120.8, 118.0, 69.3.

HRMS (ESI) calculated for C;gH1,N [M+H]" 220.1126, found 220.1127.

6-Methyl-9-phenyl-1,4-dihydro-1,4-epiminonaphthalene (3ab)

o

Prepared according to the general procedure 2 on 0.5 mmol scale and obtained an isolated yield
of 63% (74 mg) as a pale brown oil.

'H NMR (400 MHz, CDCls) & 7.08 (ddd, J = 13.6, 6.2, 4.8 Hz, 1H), 7.01 (s, 1H), 6.90 — 6.80 (m, 2H),
6.79 — 6.68 (M, 3H), 6.64 (dd, J = 7.2, 0.5 Hz, 1H), 5.36 — 5.24 (m, 2H), 2.16 (s, 3H).

3¢ NMR (100 MHz, CDCls) 6 148.8, 147.0, 145.6, 142.2, 141.7, 134.6, 128.8, 125.0, 122.9, 121.2,
120.8, 118.0, 69.3, 69.0, 21.3.

HRMS (ESI) calculated for C;7HsN [M+H]" 234.1283, found 234.1276.
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6-(tert-Butyl)-9-phenyl-1,4-dihydro-1,4-epiminonaphthalene (3ac)

N |

Prepared according to the general procedure 2 on 0.5 mmol scale and obtained an isolated yield
of 57% (78 mg) as a pale yellow oil.

'H NMR (400 MHz, CDCly) & 7.27 (d, J = 1.5 Hz, 1H), 7.10 (m, 3H), 6.86 (dd, J = 7.5, 1.7 Hz, 1H),
6.80 (M, 2H), 6.78 — 6.73 (m, 3H), 5.33 (M, 2H), 1.19 (s, 9H).

BC NMR (100 MHz, CDCls) 6 148.5, 148.1, 147.0, 145.4, 141.6, 141.4, 128.8, 121.2, 120.8, 120.6,
119.1, 118.1, 69.6, 69.2, 34.7, 31.6.

HRMS (ESI) calculated for C,oH,,N [M+H]" 276.1752, found 276.1749.

6-Fluoro-9-phenyl-1,4-dihydro-1,4-epiminonaphthalene (3ad)

A

Prepared according to the general procedure 2 on 0.5 mmol scale and obtained an isolated yield
of 77% (92 mg) as a pale yellow oil.

'H NMR (400 MHz, CDCl3) & 7.13 — 7.03 (m, 3H), 6.92 (dd, J = 7.8, 2.3 Hz, 1H), 6.90 — 6.81 (m, 2H),
6.80 — 6.68 (m, 3H), 6.50 (ddd, J = 10.0, 7.8, 2.3 Hz, 1H), 5.38 — 5.24 (m, 2H).

BC NMR (100 MHz, CDClg) 6 160.5 (d, Jo.r= 242.9 Hz), 151.4 (d, Jcr= 9.0 Hz), 146.63, 143.8 (d,
Jo.r= 3.0 Hz), 142.45, 141.44, 128.91, 121.9 (d, Jc.e= 9.0 Hz), 121.07, 117.95, 110.7 (d, Jo.r = 25.0
Hz), 110.4 (d, Jc.r = 22.0 Hz), 69.3 (d, Jc. = 3.0 Hz), 68.78.

F NMR (376 MHz, CDCly) & -117.76 (s, 1F).

HRMS (ESI) calculated for C,gH;sNF [M+H]* 238.1032, found 238.1038.

6-Chloro-9-phenyl-1,4-dihydro-1,4-epiminonaphthalene (3ae)

Prepared according to the general procedure 2 on 0.5 mmol scale and obtained an isolated yield
of 87% (110 mg) as a pale brown oil.

'H NMR (400 MHz, CDCl) § 7.15 (m, 1H), 7.12 — 7.04 (m, 3H), 6.88 — 6.79 (m, 3H), 6.79 — 6.74 (m,
1H), 6.72 (m, 2H), 5.31 (m, 2H).

3¢ NMR (100 MHz, CDCls) 6 150.9, 147.1, 146.5, 142.2, 141.6, 130.6, 128.9, 124.6, 122.5, 122.3,
121.1,117.9, 69.1, 68.8.

HRMS (ESI) calculated for C;H13NCI [M+H]* 254.0737, found 254.0730.
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6-Bromo-9-phenyl-1,4-dihydro-1,4-epiminonaphthalene (3af)

1)
Br

Prepared according to the general procedure 2 on 0.5 mmol scale and obtained an isolated yield
of 96% (143 mg) as a yellow oil.

'H NMR (400 MHz, CDCl3) & 7.30 (d, J = 1.6 Hz, 1H), 7.13 — 7.06 (m, 2H), 7.03 (d, J = 7.5 Hz, 1H),
6.98 (dd, J = 7.5, 1.7 Hz, 1H), 6.90 — 6.81 (m, 2H), 6.80 — 6.74 (m, 1H), 6.74 — 6.69 (m, 2H), 5.35 —
5.24 (m, 2H).

BC NMR (100 MHz, CDCly) 6 151.2, 147.7, 146.4, 142.2, 141.7, 128.9, 127.6, 125.2, 122.8, 121.1,
118.6, 117.9, 69.1, 68.9.

HRMS (ESI) calculated for CygH13NBr [M+H]* 298.0231, found 298.0231.

9-Phenyl-1,4-dihydro-1,4-epiminonaphthalene-6-carbonitrile (3ag)

I
NC

Prepared according to the general procedure 2 on 0.5 mmol scale and obtained an isolated yield
of 71% (87 mg) as a white solid.

m.p.: 187-188 °C.

'H NMR (400 MHz, CDCly) & 7.39 (s, 1H), 7.26 (m, 1H), 7.22 (m, 1H), 7.15 — 7.06 (m, 2H), 6.94 —
6.85 (m, 2H), 6.79 (t, J = 7.4 Hz, 1H), 6.72 (dd, J = 8.6, 0.9 Hz, 2H), 5.54 — 5.10 (m, 2H).

BC NMR (100 MHz, CDCls) 6 154.2, 150.0, 145.9, 142.1, 141.5, 130.8, 129.0, 124.1, 122.0, 121.5,
119.3, 117.8, 108.6, 69.2, 68.8.

HRMS (ESI) calculated for C;7H3N, [M+H]* 245.1079, found 245.1070.

6-Nitro-9-phenyl-1,4-dihydro-1,4-epiminonaphthalene (3ah)

i
O,N

Prepared according to the general procedure 2 on 0.5 mmol scale and obtained an isolated yield
of 70% (92 mg) as a yellow oil.

'H NMR (400 MHz, CDCl3) & 7.97 (d, J = 1.9 Hz, 1H), 7.83 (m, 1H), 7.27 (d, J = 7.8 Hz, 1H), 7.17 —
7.04 (m, 2H), 6.93 (d, J = 2.4 Hz, 1H), 6.89 (d, J = 2.4 Hz, 1H), 6.78 (t, J = 7.4 Hz, 1H), 6.72 (m, 2H),
5.43 (m, 2H).

3¢ NMR (100 MHz, CDCls) 6 156.2, 150.8, 145.9, 145.7, 142.5, 141.4, 129.1, 122.3, 121.5, 121.4,
117.8, 116.5, 69.0, 69.0.

HRMS (ESI) calculated for C;H1;N,0, [M-H]" 263.0821, found 263.0825.
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9-Phenyl-6-(trifluoromethyl)-1,4-dihydro-1,4-epiminonaphthalene (3ai)

I
F3C

Prepared according to the general procedure 2 on 0.5 mmol scale and obtained an isolated yield
of 77% (110 mg) as a pale yellow oil.

'H NMR (400 MHz, CDCl3)  7.39 (s, 1H), 7.24 (d, J = 7.4 Hz, 1H), 7.18 — 7.13 (m, 1H), 7.10 (t, J =
7.9 Hz, 2H), 6.90 — 6.81 (m, 2H), 6.81 — 6.69 (m, 3H), 5.39 (m, 2H).

B3C NMR (100 MHz, CDCl3) & 152.8, 149.8, 146.3, 142.0, 141.6, 129.0, 127.3 (q, Jor = 31.7 Hz),
124.3 (q, Jo.r = 270.5 Hz), 122.9 (q, Jo.r = 4.0 Hz), 121.3, 121.2, 118.1 (q, Jc.r = 4.0 Hz), 117.9, 69.1.
F NMR (376 MHz, CDCl;) & -61.84 (s, 3F).

HRMS (ESI) calculated for C,7H3NF; [M+H]" 288.1000, found 288.1003.

9-Phenyl-6-(trifluoromethoxy)-1,4-dihydro-1,4-epiminonaphthalene (3aj)

I
F5CO

Prepared according to the general procedure 2 on 0.5 mmol scale and obtained an isolated yield
of 88% (134 mg) as a yellow oil.

'H NMR (400 MHz, CDCl3) & 7.14 — 7.07 (m, 3H), 7.05 (s, 1H), 6.87 — 6.80 (m, 2H), 6.80 — 6.75 (m,
1H), 6.75 — 6.66 (m, 3H), 5.34 (M, 2H).

BC NMR (100 MHz, CDCls) 6 151.2, 147.2, 146.5, 146.4, 142.0, 141.6, 129.0, 121.7, 121.2, 120.5 (q,
Jc.r=255.1 Hz), 118.0, 117.1, 115.6, 69.3, 69.0.

F NMR (376 MHz, CDCl3) & -57.88 (s, 3F).

HRMS (ESI) calculated for C,7H,3NOF; [M+H]" 304.0949, found 304.0944.

6,9-Diphenyl-1,4-dihydro-1,4-epiminonaphthalene (3ak)
Iy

Prepared according to the general procedure 2 on 0.5 mmol scale and obtained an isolated yield
of 89% (131 mg) as a yellow oil.

'H NMR (400 MHz, CDCly) & 7.42 (m, 3H), 7.30 (m, 2H), 7.20 (m, 2H), 7.14 — 7.01 (m, 3H), 6.91 —
6.81 (m, 2H), 6.75 (m, 3H), 5.42 — 5.31 (m, 2H).

B3C NMR (100 MHz, CDCls) 6 149.5, 147.6, 146.9, 141.9, 141.8, 141.4, 138.4, 128.9, 128.7, 127.2,
127.1,124.0,121.6,121.0, 120.8, 118.1, 69.4, 69.2.

HRMS (ESI) calculated for Cp,HgN [M+H]" 296.1439, found 296.1432.
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5,9-Diphenyl-1,4-dihydro-1,4-epiminonaphthalene (3al)

i

Prepared according to the general procedure 2 on 0.5 mmol scale and obtained an isolated yield
of 82% (121 mg) as a yellow oil.

'H NMR (400 MHz, CDCly) & 7.44 — 7.35 (m, 2H), 7.35 — 7.27 (m, 3H), 7.17 (dd, J = 5.4, 2.6 Hz, 1H),
7.08 — 7.00 (m, 2H), 6.96 (dd, J = 5.4, 2.2 Hz, 1H), 6.95 — 6.88 (m, 3H), 6.76 — 6.69 (m, 1H), 6.66 (dd,
J=8.6,1.0 Hz, 2H), 5.46 (m, 1H), 5.42 — 5.37 (m, 1H).

B¢ NMR (100 MHz, CDCls) 6 148.7, 146.8, 146.4, 142.2, 141.6, 140.0, 135.9, 128.8, 128.8, 128.3,
127.4,125.2,120.9, 120.5, 118.0, 69.6, 68.4.

HRMS (ESI) calculated for Cy,HgN [M+H]" 296.1439, found 296.1436.

3-Chloro-9-phenyl-5,8-dihydro-5,8-epiminoisoquinoline (3am)

Cl N

I N |
N~

Prepared according to the general procedure 2 on 0.5 mmol scale and obtained an isolated yield
of 80% (102 mg) as a yellow oil.

'H NMR (400 MHz, CDCl3) & 8.07 (s, 1H), 7.14 (s, 1H), 7.14 — 7.08 (m, 2H), 6.91 (m, 1H), 6.85 —
6.76 (m, 2H), 6.70 (m, 2H), 5.40 (m, 1H), 5.34 (m, 1H).

BC NMR (100 MHz, CDCls) 6 162.1, 148.4, 145.6, 143.2, 142.7, 140.5, 140.1, 129.1, 121.7, 118.6,
117.7, 68.6, 66.7.

HRMS (ESI) calculated for Cy5H;N,CI [M-H]* 253.0533, found 253.0536.

9-Phenyl-1,4-dihydro-1,4-epiminonaphthalene-5-carbonitrile (3an)
CN

N |

Prepared according to the general procedure 2 on 0.5 mmol scale and obtained an isolated yield
of 71% (86 mg) as a pale yellow oil.

'H NMR (400 MHz, CDCl3)  7.33 (d, J = 7.1 Hz, 1H), 7.15 — 7.07 (m, 2H), 7.06 — 7.01 (m, 1H), 6.96
— 6.86 (M, 3H), 6.83 — 6.75 (M, 1H), 6.75 — 6.70 (m, 2H), 5.60 (m, 1H), 5.41 (M, 1H).

BC NMR (100 MHz, CDCls) 6 154.3, 150.3, 145.8, 142.8, 141.2, 129.1, 127.0, 126.0, 125.2, 121.5,
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117.8, 117.2, 106.3, 69.5, 68.3.
HRMS (ESI) calculated for Cy;H3N, [M+H]" 245.1079, found 245.1070.

5-Fluoro-9-phenyl-1,4-dihydro-1,4-epiminonaphthalene (3ao)
F

N |

Prepared according to the general procedure 2 on 0.5 mmol scale and obtained an isolated yield
of 78% (92 mg) as a yellow oil.

'H NMR (400 MHz, CDCl5) § 7.12 — 7.03 (m, 2H), 6.95 (d, J = 7.0 Hz, 1H), 6.90 — 6.86 (m, 2H), 6.82
—6.76 (M, 1H), 6.76 — 6.70 (m, 3H), 6.54 (td, J = 8.4, 0.6 Hz, 1H), 5.60 (m, 1H), 5.35 (m, 1H).

3C NMR (100 MHz, CDCly) & 157.4 (d, Jo.r = 244.3 Hz), 152.3 (d, Jc.r = 4.6 Hz), 146.5, 142.3, 141.6,
133.0 (d, Je.r = 20.5 Hz), 129.0, 127.3 (d, Je.r= 6.0 Hz), 121.2, 117.9, 117.7 (d, Jcr= 2.6 Hz), 113.6 (d,
Jor=22.1 Hz), 69.6, 65.7.

F NMR (376 MHz, CDCly) & -121.42 (s, 1F).

HRMS (ESI) calculated for C,gHsNF [M+H]* 238.1032, found 238.1026.

5-Methyl-9-phenyl-1,4-dihydro-1,4-epiminonaphthalene (3ap)

N |

Prepared according to the general procedure 2 on 0.5 mmol scale and obtained an isolated yield
of 60% (70 mg) as a yellow oil.

'H NMR (400 MHz, CDCl3) & 7.08 (m, 2H), 7.00 (d, J = 6.8 Hz, 1H), 6.84 (s, 2H), 6.74 (m, 4H), 6.65
(d, J = 7.7 Hz, 1H), 5.44 (m, 1H), 5.33 (m, 1H), 2.26 (s, 3H).

BC NMR (100 MHz, CDCls) 6 148.2, 147.1, 146.9, 142.0, 141.4, 130.8, 128.8, 126.6, 124.9, 120.8,
119.0, 118.0, 69.7, 67.4, 18.2.

HRMS (ESI) calculated for C,7HsN [M+H]" 234.1283, found 234.1281.

5,7-Difluoro-9-phenyl-1,4-dihydro-1,4-epiminonaphthalene (3aq)
F

N |

Prepared according to the general procedure 2 on 0.5 mmol scale and obtained an isolated yield
of 48% (62 mg) as a yellow oil.
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IH NMR (400 MHz, CDCly) § 7.13 — 7.06 (m, 2H), 6.90 (qdd, J = 5.5, 2.4, 0.4 Hz, 2H), 6.80 — 6.74 (m,
2H), 6.73 — 6.69 (m, 2H), 6.29 (ddd, J = 9.6, 8.2, 1.9 Hz, 1H), 5.62 — 5.49 (m, 1H), 5.38 — 5.25 (m,
1H).

3C NMR (100 MHz, CDCly) & 161.0 (dd, Jo.r = 246.9, 9.2 Hz), 156.4 (dd, Je.r = 246.2, 12.7 Hz),
153.9 (dd, Je.r= 9.4, 6.0 Hz), 146.2, 142.1, 141.8, 129.0, 128.6 (dd, Jc.r = 21.1, 3.2 Hz), 121.4, 117.8,
107.3 (dd, Je.r = 25.0, 4.0 Hz), 100.6 (t, J.r = 26.2 Hz), 69.7, 65.4 (d, Je.r = 1.4 Hz).

E NMR (376 MHz, CDCly) § -113.42 (d, J = 5.6 Hz, 1F), -117.91 (d, J = 5.6 Hz, 1F).

HRMS (ESI) calculated for CysH1,NF, [M+H]* 256.0938, found 256.0947.

5,6-Dimethyl-9-phenyl-1,4-dihydro-1,4-epiminonaphthalene (3ar)

N |

Prepared according to the general procedure 2 on 0.5 mmol scale and obtained an isolated yield
of 62% (76 mg) as a yellow oil.

'H NMR (400 MHz, CDCls) § 7.16 (m, 2H), 6.99 (d, J = 7.1 Hz, 1H), 6.95 — 6.87 (m, 2H), 6.85 — 6.76
(m, 3H), 6.69 (d, J = 7.1 Hz, 1H), 5.52 (m, 1H), 5.37 (m, 1H), 2.25 (s, 3H), 2.15 (s, 3H).

B¢ NMR (100 MHz, CDCls) 6 147.2, 145.6, 142.3, 141.3, 133.6, 130.2, 128.8, 125.6, 120.7, 118.8,
118.0, 69.6, 67.7, 19.6, 15.6.

HRMS (ESI) calculated for C,gH1gN [M+H]" 248.1439, found 248.1448.

5,7-Dimethyl-9-phenyl-1,4-dihydro-1,4-epiminonaphthalene (3as)

N |

Prepared according to the general procedure 2 on 0.5 mmol scale and obtained an isolated yield
of 58% (72 mg) as a yellow oil.

'H NMR (400 MHz, CDCl3) § 7.20 — 7.12 (m, 2H), 6.94 — 6.89 (m, 3H), 6.84 — 6.77 (m, 3H), 6.54 (s,
1H), 5.47 (m, 1H), 5.36 (m, 1H), 2.29 (s, 3H), 2.20 (s, 3H).

BC NMR (100 MHz, CDCls) 6 148.5, 147.2, 143.9, 141.8, 141.7, 134.5, 130.5, 128.8, 126.8, 120.7,
120.4, 118.0, 69.6, 67.1, 21.2, 18.1.

HRMS (ESI) calculated for C;gHgN [M+H]" 248.1439, found 248.1442.
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9-(p-Tolyl)-1,4-dihydro-1,4-epiminonaphthalene (3ba)

)

Prepared according to the general procedure 2 on 0.5 mmol scale and obtained an isolated yield
of 81% (94 mg) as a pale brown solid.

m.p.: 123-125°C.

'H NMR (400 MHz, CDCl3) 6 7.34 — 7.25 (m, 2H), 7.02 (d, J = 8.2 Hz, 2H), 6.99 — 6.93 (m, 4H), 6.78
(d, J = 8.4 Hz, 2H), 5.43 (t, J = 1.3 Hz, 2H), 2.25 (s, 3H).

BC NMR (100 MHz, CDCl3) 6 148.6, 144.6, 141.8, 130.1, 129.4, 124.9, 121.5, 118.1, 69.5, 20.6.
HRMS (ESI) calculated for Cy;H1gN [M+H]" 234.1283, found 234.1281.

9-(4-(tert-Butyl)phenyl)-1,4-dihydro-1,4-epiminonaphthalene (3ca)

I

Prepared according to the general procedure 2 on 0.5 mmol scale and obtained an isolated yield
of 83% (114 mg) as a white solid.

m.p.: 107-109 °C.

'H NMR (400 MHz, CDCl3) & 7.33 — 7.28 (m, 2H), 7.24 — 7.22 (m, 1H), 7.22 — 7.19 (m, 1H), 6.97 (dd,
J=5.1,3.0 Hz, 2H), 6.95 (t, J = 1.4 Hz, 2H), 6.82 — 6.80 (m, 1H), 6.79 — 6.77 (m, 1H), 5.44 (t, J = 1.3
Hz, 2H), 1.28 (s, 9H).

BC NMR (100 MHz, CDCl3) 6 148.8, 144.3,143.4, 141.8, 125.6, 124.8,121.4,117.7, 69.5, 34.0, 31.4.
HRMS (ESI) calculated for CyoH,,N [M+H]" 276.1752, found 276.1745.

9-(4-Methoxyphenyl)-1,4-dihydro-1,4-epiminonaphthalene (3da)

I

O

Prepared according to the general procedure 2 on 0.5 mmol scale and obtained an isolated yield
of 62% (77 mg) as a yellow oil.

'H NMR (400 MHz, CDCl3) & 7.16 (dd, J = 5.1, 3.0 Hz, 2H), 6.86 — 6.80 (m, 4H), 6.70 — 6.62 (m, 4H),
5.24 (t, J = 1.4 Hz, 2H), 3.61 (s, 3H).

3C NMR (100 MHz, CDCl3) & 154.1, 148.6, 141.7, 140.7, 124.9, 121.5, 119.4, 114.2, 69.9, 55.4.
HRMS (ESI) calculated for C,7HsNO [M+H]" 250.1232, found 250.1233.
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9-(4-Fluorophenyl)-1,4-dihydro-1,4-epiminonaphthalene (3ea)

TN

F

Prepared according to the general procedure 2 on 0.5 mmol scale and obtained an isolated yield
of 82% (97 mg) as a yellow oil.

'H NMR (400 MHz, CDCls) 6 7.20 — 7.10 (m, 2H), 6.87 — 6.82 (m, 4H), 6.78 (t, J = 8.7 Hz, 2H), 6.73
—6.61 (m, 2H), 5.26 (t, J = 1.4 Hz, 2H).

BC NMR (100 MHz, CDCls) 6 157.7 (d, Jc.p = 237.7 Hz), 148.3, 143.3 (d, Jc.r= 2.4 Hz), 141.8, 125.0,
121.6,119.2 (d, Jc.r= 7.6 Hz), 115.4 (d, Jc.¢,= 22.1 Hz), 69.8.

F NMR (376 MHz, CDCl5) & -123.68 (s, 1F).

HRMS (ESI) calculated for C,gH;sNF [M+H]* 238.1032, found 238.1042.

9-(4-Chlorophenyl)-1,4-dihydro-1,4-epiminonaphthalene (3fa)

TN

Cl

Prepared according to the general procedure 2 on 0.5 mmol scale and obtained an isolated yield
of 81% (103 mg) as a yellow solid.

m.p.: 139-141°C.

'H NMR (400 MHz, CDClg) 8 7.21 — 7.14 (m, 2H), 7.06 — 7.04 (m, 1H), 7.03 — 7.01 (m, 1H), 6.90 —
6.81 (m, 4H), 6.70 — 6.66 (M, 1H), 6.66 — 6.64 (m, 1H), 5.29 (t, J = 1.4 Hz, 2H).

3C NMR (100 MHz, CDCls) § 148.2, 145.6, 141.9, 128.8, 125.9, 125.1, 121.6, 119.2, 69.4.

HRMS (ESI) calculated for C;H13NCI [M+H]* 254.0737, found 254.0739.

9-(4-Bromophenyl)-1,4-dihydro-1,4-epiminonaphthalene (3ga)

TN

Br

Prepared according to the general procedure 2 on 0.5 mmol scale and obtained an isolated yield
of 71% (106 mg) as a yellow solid.
m.p.: 147-148°C.
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'H NMR (400 MHz, CDCl;) & 7.35 — 7.06 (m, 4H), 6.98 — 6.77 (m, 4H), 6.64 — 6.61 (m, 1H), 6.61 —
6.59 (m, 1H), 5.29 (t, J = 1.4 Hz, 2H).

3C NMR (100 MHz, CDClg) & 148.2, 146.1, 141.9, 131.7, 125.1, 121.6, 119.6, 113.3, 69.3.

HRMS (ESI) calculated for C,gH,3NBr [M+H]* 298.0231, found 298.0223.

9-(4-(Trifluoromethyl)phenyl)-1,4-dihydro-1,4-epiminonaphthalene (3ha)

TN

CF3

Prepared according to the general procedure 2 on 0.5 mmol scale and obtained an isolated yield
of 90% (129 mg) as a pale yellow solid.

m.p.: 97-99 °C.

'H NMR (400 MHz, CDCls) 6 7.33 (d, J = 8.5 Hz, 2H), 7.20 (dd, J = 5.1, 3.0 Hz, 2H), 6.93 — 6.84 (m,
4H), 6.79 (d, J = 8.4 Hz, 2H), 5.40 (t, J = 1.4 Hz, 2H).

3C NMR (100 MHz, CDCl3) § 149.7, 148.0, 142.0, 126.2 (q, Je.r = 3.7 Hz), 125.2, 124.5 (q, Jo.r =
269.4 Hz), 122.4 (q, Jo.r = 32.4 Hz), 121.6, 117.2, 68.9.

F NMR (376 MHz, CDCl3) & -61.57 (s, 3F).

HRMS (ESI) calculated for C;7H1sNF3 [M+H]* 288.1000, found 288.0992.

9-(4-(Trifluoromethoxy)phenyl)-1,4-dihydro-1,4-epiminonaphthalene (3ia)

TN

OCF,

Prepared according to the general procedure 2 on 0.5 mmol scale and obtained an isolated yield
of 83% (126 mg) as a pale yellow solid.

m.p.: 74-76 °C.

'H NMR (400 MHz, CDCls) § 7.29 — 7.21 (m, 2H), 7.01 (d, J = 8.4 Hz, 2H), 6.98 — 6.90 (m, 4H), 6.81
—6.79 (m, 1H), 6.79 — 6.75 (m, 1H), 5.38 (t, J = 1.3 Hz, 2H).

BC NMR (100 MHz, CDCl3) 5 148.20, 145.71, 143.02, 141.86, 125.09, 121.83, 121.67, 121.56, 119.28,
118.69, 69.45.

BCc NMR (100 MHz, CDCls) 5 148.2, 145.7, 143.0, 141.9, 125.1, 121.7, 121.6, 120.6 (q, Jc.r= 254.4
Hz), 118.7, 69.4.

F NMR (376 MHz, CDCl3) & -58.16 (s, 3F).

HRMS (ESI) calculated for C,7H;sNOF; [M+H]" 304.0949, found 304.0950.
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4-(1,4-Dihydro-1,4-epiminonaphthalen-9-yl)benzonitrile (3ja)

TN

CN

Prepared according to the general procedure 2 on 0.5 mmol scale and obtained an isolated yield
of 93% (114 mg) as a white solid.

m.p.: 191-193°C.

'H NMR (400 MHz, CDCl3) 6 7.47 — 7.42 (m, 1H), 7.42 — 7.39 (m, 1H), 7.31 — 7.22 (m, 2H), 6.98 (t, J
= 1.5 Hz, 2H), 6.94 (dd, J = 5.1, 3.0 Hz, 2H), 6.86 — 6.82 (m, 1H), 6.82 — 6.79 (m, 1H), 5.49 (t, J = 1.4
Hz, 2H).

BC NMR (100 MHz, CDCl3) 6 150.4, 147.8, 142.1, 133.2, 125.3, 121.6, 119.6, 117.3, 103.0, 68.5.
HRMS (ESI) calculated for C17H3N, [M+H]* 245.1079, found 245.1080.

9-([1,1'-Biphenyl]-4-yI)-1,4-dihydro-1,4-epiminonaphthalene (3ka)

i)
»

Prepared according to the general procedure 2 on 0.5 mmol scale and obtained an isolated yield
of 40% (59 mg) as a pale brown solid.

m.p.: 146-148 °C.

'H NMR (400 MHz, CDCl3) & 7.53 — 7.46 (m, 2H), 7.41 (dd, J = 8.6, 1.9 Hz, 2H), 7.35 (m, 2H), 7.29 —
7.25 (m, 2H), 7.25 — 7.21 (m, 1H), 6.98 — 6.91 (m, 4H), 6.88 (dd, J = 8.6, 1.6 Hz, 2H), 5.45 (m, 2H).
BC NMR (100 MHz, CDCls) 6 148.6, 146.3, 142.0, 140.8, 133.6, 128.7, 127.5, 126.6, 125.0, 121.5,
118.3, 69.3.

HRMS (ESI) calculated for Cy,HgN [M+H]" 296.1439, found 296.1440.
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Part 4. Synthesis and characterization of products from isomerization reaction.

General procedure 3: Synthesis of N-phenylamine derivatives.

To an oven-dried Schlenk tube was added 9-phenyl-1,4-dihydro-1,4-epiminonaphthalene (0.5
mmol, 1 equiv) and TsOH-H,0 (0.1 mmol, 0.2 equiv). The tube was degassed with argon for three
times. Then DCE (4 mL) was added via syringe under room temperature. The mixture was stirred
at 80 °C until TLC indicated that the starting materials were completely consumed. Then the reac-
tion mixture was cooled down to room temperature and it was quenched with water (20 mL) and
extracted with ethyl ether (10 mL) for three times. The combined organic layers were dried with
Na,SQy, filtered and concentrated. The crude products were purified using flash column chroma-
tography on silica gel to afford the desired product.

N-Phenylnaphthalen-1-amine (4)

L,
I

Prepared according to the general procedure 3 on 0.5 mmol scale and obtained an isolated yield
of 93% (102 mg) as a light gray solid. Spectral data is consistent with that of previous reported.”
'H NMR (400 MHz, DMSO) & 8.30 — 8.08 (m, 2H), 7.89 (m, 1H), 7.59 — 7.44 (m, 3H), 7.40 (t, J = 7.8
Hz, 1H), 7.33 (d, J = 7.4 Hz, 1H), 7.22 (t, J = 7.9 Hz, 2H), 7.13 - 6.99 (m, 2H), 6.82 (t, J = 7.3 Hz,
1H).

BC NMR (100 MHz, DMSO) 6 145.0, 139.4, 134.4, 129.0, 128.1, 127.0, 126.1, 126.0, 125.0, 122.8,
121.4,119.5, 117.0, 114.1.

3-Chloro-N-phenylisoquinolin-5-amine (5)

W

| X

N~

Cl

Prepared according to the general procedure 3 on 0.5 mmol scale and obtained an isolated yield
of 75% (96 mg) as a yellow solid.

m.p.: 157-159 °C.

'H NMR (400 MHz, DMSO) & 9.16 (s, 1H), 8.45 (s, 1H), 8.25 (s, 1H), 7.67 (m, 1H), 7.60 — 7.50 (m,
2H), 7.31 (t, J = 7.9 Hz, 2H), 7.23 — 7.13 (m, 2H), 6.95 (t, J = 7.3 Hz, 1H).

BC NMR (100 MHz, DMSOQ) 6 153.1, 144.0, 143.1, 138.7, 130.4, 129.2, 128.4, 128.3, 121.1, 119.3,
118.5, 115.5, 115.0.

HRMS (ESI) calculated for C15H;,N,Cl [M+H]* 255.0689, found 255.0692.
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Part 5. Synthesis and characterization of products from hydrogenation reaction.

General procedure 4: Synthesis of hydrogenation products.

To a stirred solution of 9-phenyl-1,4-dihydro-1,4-epiminonaphthalene (0.5 mmol) in EtOH (20 mL)
was carefully added wet Pd/C catalyst (0.05 mmol) under argon atmosphere. The tube was de-
gassed with hydrogen for three times. The mixture was stirred at room temperature until TLC
indicated that the starting materials were completely consumed. Then the solid was filtered off and
the filtrate was concentrated in vacuo. The crude products were purified using flash column chro-
matography on silica gel to afford the desired product.

9-Phenyl-1,2,3,4-tetrahydro-1,4-epiminonaphthalene (6)
I

Prepared according to the general procedure 4 on 0.5 mmol scale and obtained an isolated yield
of 63% (70 mg) as a yellow oil.

'H NMR (400 MHz, CDCl3) & 7.29 — 7.19 (m, 2H), 7.19 — 7.05 (m, 4H), 6.94 — 6.81 (m, 2H), 6.81 —
6.70 (m, 1H), 5.06 (dd, J = 2.5, 1.8 Hz, 2H), 2.26 — 2.08 (m, 2H), 1.37 — 1.29 (m, 2H).

BC NMR (100 MHz, CDCl3) 6 147.4, 145.0, 129.0, 126.4, 120.1, 120.1, 117.2, 63.7, 26.0.

HRMS (ESI) calculated for C,gHsN [M+H]" 222.1283, found 222.1277.
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Part 7. Copies of *H, *C, *F NMR and HRMS (ESI) spectra
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A: 'H NMR spectrum of the product recorded at 400 MHz in DMSO-ds at 298K; B: ‘*H NMR
spectrum of the product recorded at 400 MHz in DMSO-dg (major) / D,O (minor) at 298 K.
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'H-'H NOSY spectrum of the product recorded at 400 MHz in DMSO-d; at 298 K
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Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min = -1.5, max = 100.0
Element prediction: Off
MNumber of isotope peaks used for i-FIT =3 N |

Manoisotopic Mass, Even Electron lons

16 formula(e) evaluated with 1 results within limits (up to 1 best isotopic maiches for each mass)
Elements Used:

C:0-44 H:0-57 N:0-3

LM-WANG ECUST institute of Fing Chem 23-Jun-2017
20:56:22
WL-CHG-110 36 (1.183) Cm (36) 1: TOF MS ES+
1.74e+003
100= 234.1276
%_.
1 23513
1 219.1060 2201093 2331250 2361362
L e o L N B o o B B B B B B T B e B B B B el U113
218.0 2200 2220 2240 2260 2250 230.0 2320 2340
Minimum: -1.5
Maximum: 30.0 50.0 100.0
Masa Cale. Maas mDa PEM LDEE i-FIT i-FIT (Norm) Formula
234.1276  Z34.1283 -0.7 -3.0 10.5 35.5 0.0 C17 Hie W
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Elemental Composition Report

Single Mass Analysis

Page 1

Tolerance = 50.0 PPM / DBE: min =-1.5, max = 100.0 N |
Element prediction: Off
Number of isctope peaks used fori-FIT =3 tBu
Monoisotopic Mass, Even Eleciron lons
1 formulale) evaluated with 1 results within limits (up to 1 best isotopic matches for each mass)
Elements Used:
C:0-20 H:0-22 N:0-1
LM-WANG ECUST institute of Fine Chem 28-Jun-2017
22:04:29
WL-CHG-118 86 (0.805) Cm (B5:67) 1: TOF M5 ES+
7.26e+003
100= 276.1749
.
4 276.145!
1 277.1790
1220.0888 245 |
] 242 2583 24> 533 256.2394 | 2632560 304.2312 318.2043
LASA RAABN ALY RARRNREREY RERE WL

Minimum: -1.5

Maximum: 30.0 50.0 100.0

Mass Cale. Masgs mDa PEM DBE i-FIT

276.174% 2768.1752 -0.3 -1.1 10.5 Z41.8 0.0

Elemental Composition Report

Single Mass Analysis

Tolerance =50.0 PPM / DBE: min =-1.5, max = 100.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

2 formulaie) evaluated with 1 results within limits {up to 1 best isctopic matches for each mass)
Elements Used:

C:0-16 H:0-13 N:0-1 F: 041

L-WANG ECUST insfitute of Fine Chem

WL-CHG-113 12 (D.248) Cm (10:12)

100 233.1038
%_

] 2391085

] 240.1100

1 1831103 455 g 218.0882

DR S g

160 17D 130 180 200 210 220 230 240 250 260 270 280 290 300

Minimum: -1.5

Maximum: 30.0 50.0 100.0

Maas Calc. Mass mba PEM DBE i-FIT i-FIT
238.1038 238.1032 0.6 2.5 10.5 213.1 0.0
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i-FIT (Norm) Formula

C20 H22 N
Page 1
N |
F
30-Jun-2017
12:21:47
1: TOF M5 ES+
6.833e+003

271.2810 285 2043 2593092 313.3253 321.2837 344 3542 247 3165
L L L L e O L s G [rlrl[llnlrlrlf[nrrpr L LR e T Eet L GG bl G Ly L L 4
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Elemental Composition Report

Single Mass Analysis
Tolerance =50.0 PPM / DBE: min=-1.5, max = 100.0

Page 1

Element prediction: Off N |
Number of isctope peaks used for i-FIT =3
Monoisotopic Mass, Even Electron lons Cl
7 formulaie) evaluated with 1 results within limits (up to 1 best isotopic matches for each mass)
Elements Used:
C:0-16 H: 0100 N: 01 CLO-1
LM-WANG ECUST institute of Fine Chem 02-Jul-2017
13:51:29
WL-CHG-112 44 (0.629) Cm (43:45) 1: TOF MS ES+
3.55e+003
100 254.0730
] 2880988
UG-
] 219.1033 256.0714 3042615
1 289.1025 350.2664
J167011e 199.0367  213.0842| 220.1060 [256.2635 305.2634 qag.a41g | 3532685 3812975
O=hrrprrerprrpeeteprrrsprroy s e e e ....,....,l....,.'...',...'.,....,........!,' miz
170 130 180 200 210 220 230 240 250 280 270 280 290 300 310 320 330 3 350 360 370 330 380
Minimum: -1.5
Maximum: 30.0 50.0 100.0
Mass Cale. Maas mba PPM LBE i-FIT i-FIT (Norm) Formula
254.0730 254.0737 -0.7 -2.8 10.5 2B8.3 0.0 Cleé H1Z N C1

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min =-1.5, max = 100.0
Element prediction: Off N |
Number of isotope peaks used for i-FIT = 3 Br
Monoisotopic Mass, Even Electron lons
7 formula(e) evaluated with 1 results within limits (up to 1 best isotopic matches for each mass)
Elements Used:
016 H:0-57 N 01 Br 01
LM-WANG ECUST institute of Fine Chem 23-Jun-2017
20:59:51
WL-CHG-111 80 {1.920) Cm (58:60) 1: TOF MS ES+
200,011 2 09e+003
100 295.0231 300
=
] 301.0269
12742784 2961766 ] ( 3042618 83022
L T L L L L B B B B A I LA A B B B A B A A S S BN B B L S
275 2 285. & 95, 300.0 305.0 310.0 3150
Minimum: -1.5
Maximum: 30.0 50.0 100.0
Mass Calc. Mass mba FEM DBE i-FIT i-FIT (Norm) Formula
293.0231  298.0231 0.0 0.0 10.5 4.1 0.0 Cl6 H13 N Br
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 50.0 PPM / DBE: min =-1.5, max = 100.0 N |
Element prediction: Off
Number of isotope peaks used for i-FIT = 3 NC

Monoisotopic Mass, Even Electron lons

G formula(e) evaluated with 1 results within limits (up to 1 best isotopic matches for each mass)
Elements Used:

C: 017 H:0-100 N:0-2

LM-WANG ECUST institute of Fine Chem 02-Jul2017
14:01:35
VWIL-CHG-114 15 (0.250) Cm (15:18) 1 TOF MS ES+
1.40e+003
100 2451070
Ca—
1 256.2829
] 461114 2742745
1167.0116 199.0385 2040112 - 257.2682
] |

L o I e o o o o e o e e R R R RS e e 114

170 175 180 185 180 185 200 205 210 215 220 225 230 235 240 245 230 255 260 265 270

Minimum: -1.5

Maximum: 30.0 50.0 100.0

Mass Calc. Mass mba FEM DBE i-FIT i-FIT (Norm) Formula

245.1070 245.1079 -0.9 -3.7 12.53 17.3 0.0 C17 H13 RNz

Elemental Composition Report Page 1
Single Mass Analysis

Tolerance = 50.0 PPM [/ DBE: min =-1.5, max = 100.0 N |

Element prediction: Off

Number of isotope peaks used for i-FIT = 3 OzN

Monoisotopic Mass, Even Electron lons

13 formula(e) evaluated with 1 results within limits (up to 1 best isotopic matches for each mass)
Elements Used:

C:016 H:0-50 N:0-2 ©:0-2

LM-WANG ECUST institute of Fine Chem 27-Jun-2017
2005631
WL-CHG-115 11 (0.212) Cm (10:11) 1: TOF MS ES-
6.22e+003
100= 263.0825
%_.
1 255.2339 283 2661 311 15ag 221861

339.2008
miz

209.0785 999 goqq 228.0639 297.1538

140 150 160 170 180 180 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340

Minimum: -1.5

Maximuam: 30.0 50.0 100.0

Mass Calc. Mass mDa FEM CBE i-FIT i-FIT (Norm) Formula
263.0B25 263.0821 0.4 1.5 12.5 32.7 0.0 Cleé H11 Nz QG2
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance =50.0 PPM / DBE: min =-1.5, max = 100.0 N |
Element prediction: Off
Number of isotope peaks used for i-FIT =3 F3C

Monoisotopic Mass, Even Electron lons

11 formula(e) evaluated with 1 results within limits (up to 1 best isotopic matches for each mass)
Elements Used:

C:0-17 H:0-100 MN:0-1 F:0-3

L-WANG ECUST institute of Fine Chem O2-uk-2017
13:36:39
WL-CHG-117 29 (D.457) Cm (258:30) 1: TOF MS ES+
1.05e+004
2
100= 283.1003

89.1576 339.2553

318.2384 369.3921380.0823 4132653 4ayoppe 73482

457.3581 508.21 SP
miz

Minimum: -1.5

Maximum: 30.0 50.0 100.0

Mass Calc. Mass mha PEM DBE i-FIT i-FIT (Norm) Formula

258.1003 288.1000 0.3 1.0 10.5 311.5 0.0 C17 H12 N F3

Elemental Composition Report Page 1
Single Mass Analysis

Tolerance = 50.0 PPM / DBE: min =-1.5, max = 100.0 N |

Element prediction: Off

Number of isotope peaks used for i-FIT = 3 F3CO

Monoisotopic Mass, Even Electron lons

20 formula(e) evaluated with 1 results within limits (up to 1 best isotopic matches for each mass)
Elements Used:

C:017 H:0-100 MN: 01 ©O:01 F:0-3

LM-WANG ECUST institute of Fine Chem O2-Julk-2017
13:46:50
WL-CHG-122 4 (0.148) Cm (2:4) 1: TOF M5 ES+
9.69e+002

100 304 0944

304 2600

305.0961

301.1421
. 3062755  320.2482 345.1156

353 2633 360.3246 3731091 a5y 2973 389'085190 0858

250 205 300 305 310 315 320 325 330 335 340 345 350 355 380 365 370 375 380 385 390 385

Minimum: -1.5

Maximam: 30.0 50.0 100.0

Mass Calc. Maas mDa FPM LBE i-FIT i-FIT (Norm) Formula

304.0844 304.0943 -0.5 -1.8 10.5 54.7 0.0 C17 H13 W 0O F3
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 50.0 PPM / DBE: min=-1.5 max = 100.0 N |
Element prediction: Off

MNumber of isctope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

5 formulaie) evaluated with 1 results within limits (up to 1 best isotopic matches for each mass)
Elements Used:

C:0-22 H:0-100 N:D1

LM-WAMNG ECUST insfitute of Fine Chem 02-Jul-2017
14:05:47
WL-CHG-121 34 (D.509) Cm (32:36) 1: TOF MS ES+
5 4264003
100 296.1432
1 288.0993
%d
1 ir]
1 2822783 207 1460
1 - it
1204.0015 2562645 2742747 | 42818 4133033 350.2653366.2333 413.2645 442 2475
O prpremprrr o L LR L L T T L e T e L L s L Lt L e e e prgrmppEt iz

210 220 230 240 250 260 270 280 280 300 30 320 330 340 350 360 370 380 390 400 410 420 430

Minimum: -1.5

Maximum: 30.0 50.0 100.0

Mass Cale. Mass mha PEM DBE i-FIT i-FIT {(Norm) Formula

296.1432 296.1439 -0.7 -Z.4 14.5 18.0 0.0 C2z H18 N

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 50.0 PPM / DBE: min = -1.5, max = 100.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Mongcisotopic Mass, Even Electron lons N |
5 formulale) evaluated with 1 results within limits (up to 1 best isotopic matches for each mass)

Elements Used:

C:0-22 H:0-100 N: 01

LM-WANG ECUST institute of Fing Chem 02-Jul-2017
13:57:32
WL-GHG-120 28 (0.448) Cm (23:31) 1: TOF MS ES+
.056+003

100 295.1436

1 2d5.0955

422 0414
413.2661

2822796

1204.0524 2569635

210 220 230 240 250 260 270 250 280 300 310 320 330 340 330 380 370 350 350 400 410 420

Minimum: -1.%

Maximum: 30.0 50.0 100.0

Mass Calc. Mass mDa PEM DBEE i-FIT i-FIT (Norm) Formula
Z56.1438 296.1439 -0.3 -1.0 14.5 g.6 0.0 c2z H18 W
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Elemental Composition Report Page 1

Single Mass Analysis cl
Tolerance = 50.0 PPM / DBE: min=-1.5 max =100.0 AN
Element prediction: Off | N |
Mumber of isotope peaks used for i-FIT =3 N__~
Monocisotopic Mass, Even Electron lons
4 formulale) evaluated with 1 results within limits (up to 1 best isotopic matches for each mass)
Elements Used:
C:01% H: 010 N:0-2 Cl 0
LM-WANG ECUST institute of Fine Chem 30-Jun-2017
12:11:34
WL-CHG-116 31 (D.752) Cm (31:32) 1: TOF MS ES-
9.17e+003
100 253.0538 1952334
o=
1 255.2374
1221.0224 261.1873 267.0974
1 2331536 248.9612 | 255-|1 483 272.0439
Tt T T e e e e e e et b e e e e MEE
225, 2300 2350 2400 2450 2500 255.0 260.0 265.0 2700
Minimum: -1.5
Maximum: 30.0 50.0 100.0
Masa Cale. Maas mDa PEM DBE i-FIT i-FIT (Norm) Formula
253.0536  253.0533 0.3 1.2 11.5 38.2 0.0 C15 H10 N2 C1
Elemental Composition Report Page 1
Single Mass Analysis CN

Tolerance = 50.0 PPM /| DBE: min = -1.5, max = 100.0
Element prediction: Off
MNumber of isotope peaks used for i-FIT =3

N |
Monoisotopic Mass, Even Electron lons
1 formula(e) evaluated with 1 results within limits (up to 1 best isotopic matches for each mass)
Elements Used:
C:017 H:013 N:0-2
LM-WANG ECUST institute of Fine Chem 28-Jun-2017
21:57:35
WL-CHG-118 31 (D.473) Cm (30:33) 1: TOF M5 ES+
1.52e+005
100- 2451070
%_

2461116

2180828 228.0789 2471140 2742743 2790844 302.3055 83011,

200 205 210 215 220 225 230 235 240 245 250 255 260 265 270 275 280 235 280 255 30D 305 31D 315

244 0985

Minimum: -1.%

Maximum: 30.0 50.0 100.0

Maas Calc. Mass mha PEM CBE i-FIT i-FIT (Morm) Formula
245.1070 245.107% -0.9 -3.7 12.5 373.8 0.0 C17 H13 Nz
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 50.0 PPM / DBE: min = -1.5, max = 100.0

Element prediction: Off

Number of isotope peaks used for i-FIT = 3 F

Moncisotopic Mass, Even Electron long

13 formulaie) evaluated with 1 resulis within limits (up to 1 best isotopic maiches for each mass)

Elements Usad: N |
C:0-16 H:0-50 N:01 F:0-2

LM-WANG ECUST institute of Fine Chem 08-Jul-2017
13:29°46
WL-CHG-124 7 (0.29%) Cm (5:8) 1: TOF M5 ES+
1.31e+003
100— 2351026
ﬂl,.a_
1 el 239 1067
1 34 1941 1381833 2412276
D ww e e e e v p e e et e e ey miz
4.00 235.00 236,00 237.00 9 240.00 241.00
Minimums: -1.5
Maximum: 30.0 50.0 100.0
Maas Calc. Masas mDa PEM LEBE i-FIT i-FIT (NMorm) Formula
238.1026  238.1032 0.6 -2.5 10.5 25.1 0.0 Clé HI3 N F
Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 50.0 PPM / DBE: min =-1.5, max = 100.0
Element prediction: Off

Number of isotope peaks used for i-FIT =3

Moncisotopic Mass, Even Electron lons N |
5 formula(e) evaluated with 1 results within limits (up to 1 best isotopic matches for each mass)

Elemenis Usad:

C: 017 H:0-50 N:041

LIM-WANG ECUST institute of Fine Chem O8-Jul-2017
13:39:43
WL-CHG-125 12 (0.448) Cm (11:12) 1: TOF M5 ES+
3.24e+003
100~ 2341281
=
1 2351331
_{218:53 230.2510 1336912 | 236.1377 2412326
D o B B B L e e R e R R R a ey R e e
2150 220.0 2220 2240 226.0 228.0 230.0 2320 2340 236.0 238.0 240.0
Minimum: -1.5
Maximuam: 30.0 50.0 100.0
Masa Cale. Mass mDa PPM LEE i-FIT i-FIT (Norm) Formula
234.1281 2341283 -0.2 -0.9 10.5 24.3 0.0 C17 Hle N
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Elemental Composition Report Page 1

Single Mass Analysis F
Tolerance =50.0 PPM / DBE: min =-1.5, max = 100.0

Element prediction: Off

Number of isotope peaks used for i-FIT =3 N |

Monoisotopic Mass, Even Electron lons F
25 formula(e) evaluated with 1 results within limits (up to 1 best isotopic matches for each mass)
Elements Used:

C:016 H:0-50 N:0-3 F:0-2

LM-WANG ECUST institute of Fine Chem 08-Jul-2017
13:09:32
WL-CHG-123 47 (1.528) Cm (47:43) 1: TOF MS ES+
1.45e+003
100= 2560247
%_
1 2471268 257.0885
_ 2451293 2551263 258 2830 262.2299
o i h 1 i L miz
T B e e ot TR B B B e e B I o I L B B B e e o B B e e LA 2 B B B
2450 2500 25210 2540 255.0 2550 260.0 2620
Minimum: -1.5
Maximum: 30.0 50.0 100.0
Mass Calc. Mass mba PEM DBE i-FIT i-FIT (Norm) Formula
256.0947 256.0938 0.9 3.5 10.5 46.8 0.0 Cle H1Z N F2
Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 30.0 PPM /| DBE: min =-1.5, max = 100.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Moncisotopic Mass, Even Electron lons N |
1 formulaie) evaluated with 1 results within limits (up to 1 best isotopic matches for each mass)

Elemenis Used:

C:018 H:0-23 N: 01

LM-WANG ECUST institute of Fine Chem 22-Jul-27
12:56:26
WL-CHG-126 17 (0.620) Cm (17-13) 1: TOF M5 ES+
5.17e+003
100= 2451445
Ot
1 2451443
l 245.2439 2482137
L L e e e e T o o T B S A o e o B B e B e e e B B o I L B e e B I e e e el 1114
246.00 246.50 247.00 247.50 243.00 24550 245.00
Minimum: -1.5
Maximum: 30.0 30.0 100.0
Masa Cale. Mass mDa PEM DBE i-FIT i-FIT (Nerm) Formula
243.1443 243.14389 0.9 3.8 10.5 39.7 0.0 Cle H1E N
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 30.0 PPM / DBE: min = -1.5, max = 100.0

Element prediction: Off

Number of isotope peaks used for i-FIT = 3 N |

Monoisotopic Mass, Even Electron lons

1 formulale) evaluated with 1 results within limits (up to 1 best isotopic matches for each mass)
Elements Used:

C:018 H:0-23 N: 041

LM-WANG ECUST institute of Fine Chem 22-Julk2017
12:52:02
WL-CHG-127 5 (0.251) Cm (4:6) 1: TOF M3 ES+
1.20e+004
100- 2481442
DI,-E_
1 249 1504
1 245.2075 -
1 246.2427 248 6478 |
L o B B e B B e o o T AL e e e e e e o A e B B B S S A LA [ s e e el 114
246.00 245.50 247.00 247.50 245.00 243.50 248.00
Minimuam: -1.5
Maximum: 30.0 30.0 100.0
Maas Calc. Mass mDa PEM LDBE i-FIT i-FIT {(Norm) Formula
248.1442  248.1439 0.3 1.2 10.5 52.3 0.0 ClE HIE N
Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 50.0 PFM [ DBE: min =-1.5, max =100.0

Element prediction: Off N |
Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

5 formulale) evaluated with 1 results within limits (up to 1 best isetopic matches for each mass)
Elements Used:

C:017 H:0-50 N:01

LM-WANG ECUST institute of Fine Chem 08-Jul-2017
13:35:03
WL-CHG-160 27 (D.917) Cm (26:28) 1: TOF MS ES+
4.05e+003

100— 2341231

1. 7336942
1 2182147 240 2288 2361372 2381030 2417058 2122843 2482435

218.0 220.0 2220 2240 260 2260 230.0 2320 2340 236.0 238.0 240.0 2420 2440 246.0

Minimum: -1.5

Maximam: 30.0 50.0 100.0

Mzas Calec. Mazs mDa PEM CEE i-FIT i-FIT (Norm) Formula
Z234.1281 Z234.1283 -0.2 -0.9 10.5 30.9 0.0 C17 Hle N
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 50.0 PPM / DBE: min =-1.5, max = 100.0

Element prediction: Off N |
Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

3 formula(e) evaluated with 1 results within limits (up to 1 best isotopic matches for each mass)
Elements Used:

C:0-20 H:0-25 N:0-2

LM-WANG ECUST institute of Fing Chem 08-Jul-2017
t 16:44:59
WL-CHG-162 5 (0.251) Cm (5%6) Bu 1: TOF MS ES+
9.81e+003
100— 2761745
=
1 276.2286
1 2750741 ¢ LTEBLT 75 7ar4 i
275.00 27520 27540 27560 27580 276.00 276.20 276.40 27660 27680
Minimum: -1.5
Maximuam: 30.0 50.0 100.0
Mzas Calc. Mass mba PEM LEBE i-FIT i-FIT {(Norm) Formula
278.1745 278.1752 -0.7 -2.% 10.5 9z.1 0.0 C20 H2z N
Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 50.0 PPM / DBE: min = -1.5, max = 100.0

Element prediction: Off

Mumber of isotope peaks used for i-FIT = 3 N |

Monoisotopic Mass, Even Electron lons

1 formula(e) evaluated with 1 results within limits (up to 1 best isctopic matches for each mass)
Elements Used:

C:0-17 H:0-20 N:0-1 0©:04

LM-WANG ECUST insiitute of Fine Chem 11-Juk2017
22433
WL-ZZA-161 20 (0.348) Cm (20:23) 0o 1: TOF M5 ES+
~ 473e+003
100 250.1233
%_
I 251.1254
ITA0802 455 0006 196,931 206.0698 2191074 2381050.2422838 || 22139 2742778 <he28a2 w1451
WA -8 S A L B N | VN .= - B S
180 150 200 210 220 240 250 260 270 280 280
Minimuam: -1.5
Maximum: 30.0 50.0 100.0
Mass3 Cale. Maas mDa PPM CDEE i-FIT i-FIT (Norm) Formula
250.1233  250.1232 0.1 0.4 10.5 124.5 0.0 €17 H16 N O

S80



Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 50.0 PPM | DBE: min =-1.5, max = 100.0
Element prediction: Off

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons
2 formula(e) evaluated with 1 results within limits (up to 1 best isotopic matches for each mass) N |
Elements Used:

C:0-16 H:0-20 N:0-1 F: 01

LM-WANG ECUST institute of Fing Chem 11-Juk2017
223332
WL-ZZA-163 37 (0.560) Cm (37:38) 1: TOF M3 ES+
5.97e+003
10— 238 1042 F
%_
1 2391080
12182160 237.0082 [ 2401112 46,2439 268
O S o B L o A L A A B e e e B e e e o BRI
: 225 2 250.0 2550
Minimums: -1.5
Maximum: 30.0 50.0 100.0
Mass Calc. Mass mDa PEM DBE i-FIT i-FIT (Meorm) Formula
238.1042  233.1032 1.0 4.2 10.5 32.8 0.0 Clé HI3 N F
Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 50.0 PPM [ DBE: min =-1.5, max=100.0 N |
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

5 formula(e) evaluated with 1 results within limits (up to 1 best isotopic matches for each mass)
Elements Used:

C:016 H:0-35 N:01 ChOA

LM-WANG ECUST institute of Fine Chem 11-Juk2017
CI 231121
WL-CHG-184 13 (0.227) Cm {18:19) 1. TOF M3 ES+
1.75e+003
100 254 0738
kLl 2560727

] 219.1052
12059931 2201094 925 ppT3 2427 250.1266

257.0778 2742745

miz

2100 2150 2200 225.0 2300 2350 240.0 2450 250.0 2550 2600 2650 2700

Minimum: -1.5

Maximam: 30.0 50.0 100.0

Mass Calc. Maas mDa FPM LBE i-FIT i-FIT (Norm) Formula
254.0739 254.0737 0.2 0.8 10.5 29.% 0.0 Clé H13 N C1

S81



Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 50.0 PPM [ DBE: min =-1.5, max = 100.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

N |
Monoisotopic Mass, Even Electron lons
5 formula(e) evaluated with 1 results within limits (up to 1 best isotopic matches for each mass)
Elements Used:
C:0-16 H:0-35 N:0-1 Br DA
LM-WANG ECUST institute of Fine Chem 11-Jul-2017
231423
WL-CHG-165 23 (0.378) Cm (23:25) 1: TOF M5 ES+
P Br 3.012+003
100~ : 300.0206
%h—
] 302.3050
1 5
| 16291 363084  290.2678 206.2578 J l 303.3098 312.2521
L B I A A L A o B B I B A B B e B o o B B e o B I B B B S B S S S v V-4
280.0 2850 260.0 205.0 3000 305.0 310.0
Minimuam: -1.5
Meximum: 30.0 50.0 100.0
Maas Cale. Mass mDa PEM LDEE i-FIT i-FIT (Morm) Formula
298.0223  298.0231 -0.8 -2.7 10.5 16.1 0.0 Cle H13 N Br
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 30.0 PPM / DBE: min = -1.5, max = 100.0
Element prediction: Off N
Number of isotope peaks used for i-FIT =3
Mongcisotopic Mass, Even Electron long
& formula(e) evaluated with 1 results within limits (up to 1 best isotopic matches for each mass)
Elemenis Used:
C:0-17 H:0-15 MN:0-1 F:0-3
LM-WANG ECUST institute of Fing Chem CF3 22-Julk-2017
12:48:21
WL-CHG-166 13 (D.455) Cm (13:15) 1: TOF M5 ES+
5.30e+002
00— 2880982
Be—
. 287 2088 283 1851 288.2867
L I N I I e LML S A o A o B B e B B e B B o e B o S e ol 114
287.20 23740 28780 287.80 255.00 285.20 25540
Minimum: -1.5
Maximuam: 30.0 30.0 100.0
Mass Calc. Mass mDa FPPM DBE i-FIT i-FIT (Neorm) Formula
283.0992  Z83.1000 -0.8 -2.8 10.5 35.0 0.0 C17 H13 N F3

582



Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 30.0 PPM [/ DBE: min =-1.5, max = 100.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Elecfron lons N |
13 formula(e) evaluated with 1 results within limits (up to 1 best isotopic matches for each mass)
Elements Used:
C:0-18 H:0-23 N:0O1 0O:01 F0-3
LM-WANG ECUST institute of Fing Chem 22-Julk2i7T
12:54:20
WL-CHG-167 9 (0.374) Cm (2:10) 1: TOF MS ES+
OCF 3.31e+003
00— 304.0850 3
%_
J 303.4145 3041804 ap4 o047 304 3490
L I LT A A I B SR T I B I S A S A IO S A A B B L A S . B B e e e L 4
303.20 303.40 30360 303.80 304.00 204.20 304.40 204,
Minimum: -1.5
Maximum: 30.0 30.0 100.0
Maas Calc. Mass mDa PEM DBE i-FIT i-FIT (MNorm)} Formula
304.0950  304.0949 0.1 0.3 10.5 52.4 0.0 Cl17 H13 N O F3
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 30.0 PPM / DBE: min =-1.5, max=100.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
N
Monoisotopic Mass, Even Eleciron lons
1 formula(e) evaluated with 1 results within limits (up to 1 best isotopic matches for each mass)
Elements Used:
C:017 H:0-13 N:0-2
LM-WANG ECUST institute of Fing Chem 13-Sep-2017
230832
WL-CHG-1711 104 (1.366) Cm (102:107) 1: TOF M3 ES+
1.18=+004
00— 2451080 CN
%_

2461120

- ;-36.(]695 267.0824 2722537
[ miz

218.2132 2200446 2302432
2100 2150 2200 2250 2300 2350 2400 2450 2500 2550 2600 2650 2700

Minimum: -1.5

Maximum: 30.0 30.0 100.0

Maas Cale. Mass mba PEM LDEE i-FIT i-FIT (Necrm) Formula
245.1080 245.107% 0.1 J.4 12.5 187.9 0.0 C17 H13 Nz

S83



Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 30.0 PPM /| DBE: min=-1.5 max=100.0 N |
Element prediction: Off

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

12 formula(e) evaluated with 1 results within limits {up to 1 best isotopic matches for each mass)
Elements Used:

C:0-27 H:0-81 MN:0-2

LM-WANG ECUST institute of Fine Chem 20-Jul-2017
181814
WL-CHG-183 10 (0.227) Cm (10:12) 1: TOF M5 ES+
5.14e+002

100— 296.1440

304 2604

1 341.3534
1 2059967 oqgo73a 2742752 3532582

miz
200 210 220 230 240 250 260 270 280 280 300 30 320 330 340 350 360

Minimum: -1.5

Maximum: 30.0 30.0 100.0

Maazs Calec. Maas mDa PPM LDEE i-FIT i-FIT (Necrm) Formula

296.1440 296.1439 0.1 0.3 14.5 15.9 0.0 Cz2 H1E N

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 30.0 PPM / DBE: min = -1.5, max = 100.0

Element prediction: Off

Number of isotope peaks used for i-FIT = 3 NH

Monoisotopic Mass, Even Electron lons

T3 formulaie) evaluated with 3 results within limits (up to 1 best isotopic matiches for each mass) X

Elements Used: |

C:0-38 H:0-82 N:0-4 Cl:0-4 N _~

LIM-WANG ECUST institute of Fine Chem 22-Sep-2017

14:40:59

WL-CHG-182 192 (2.440) Cm (188:184) 1: TOF MS ES+
1.85e+003

100- 255.0682

%1 257.0670
-204.0008  210.0363 2250145  231.0493 2330862 280705 274.2779

miz

205.0 2100 2150 220.0 2250 230.0 2350 2400 2450 250.0 2550 260.0 265.0 270.0

Minimum: -1

Maximum: 30.0 30.0 100.0

Mass Calc. Mass mha PEM DBE i-FIT i-FIT (Norm) Formula
255.0692 255.0689 0.3 1.2 10.5 zzZ.8 0.0 Cls H12 N2 Cl1

S84



Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 30.0 PPM / DBE: min = -1.5, max = 100.0

Element prediction: Off N
Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

19 formulale) evaluated with 1 results within limits (up to 1 best isotopic matches for each mass)
Elements Used:

C:0-38 H:0-82 N:0-4

LM-WANG ECUST insfitute of Fine Chem 22-Zep-2017
14:47:42
WL-CHG-1861 45 (0.688) Cm (43:30) 1: TOF M5 ES+
9.67e+002
100— 2221277
=
] 2231310
. 11290706 1550611 167.0116 210.023589 31847 2422333 245 2424 550729
130 140 150 160 170 180 180 200 210 220 230 240 250 260
Minimum: -1.5
Maximuam: 30.0 30.0 100.0
Mass Calc. Mass mDa PEM CBE i-FIT i-FIT (Norm) Formula
222.1277 222.1283 -0.& -2.7 9.5 24.4 0.0 Cle H1e N

S85



