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Synthesis of N-substituted phthalimides via Pd-catalyzed [4+1]

cycloaddition reaction
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1. General Information

All chemicals were purchased from Energy Chemical Reagent, Ltd, Zane Chemical
Technology company, Aladdin Ltd, Crystal pure bio-tech company and so forth. Unless
otherwise stated, all experiments were conducted in a seal tube under argon atmosphere.
Reactions were monitored by TLC or GC-MS analysis. Flash column chromatography
was performed over silica gel (200-300 mesh).

'"H-NMR and '*C-NMR spectra were recorded in CDCI; on Nuclear Magnetic
Resonance spectrometer (400 MHz for 1H or 600 MHz for 'H, 151 MHz for '*C) at
room temperature. Chemical shifts were reported in ppm on the scale relative to CDCl3
(8=7.26 for IHNMR, & = 77.00 for '>*C NMR) as an internal reference. High resolution
mass spectra were recorded using ZAB-HS Bifocal high resolution mass spectrometer.

Coupling constants (J) were reported in Hertz (Hz).

2. Synthetic Methods of Starting Materials

0] O

Cl EA/H,0 AT
+ Ar—NH, ___—""2Y
| K,CO3 |

Primary amine (1.5 mmol) was added to a stirred solution of K2COs3 (2.0 mmol) in

ethyl acetate (2 mL) and H,O (1 mL). Then, 2-iodobenzoyl chloride (1 mmol) was

Iz

added dropwise at 0 °C. After that, the residue was stirred at room temperature for 4-6
h. The reaction was completed by TLC monitoring, the organic phase was separated,
dried over NaxSOs4, and concentrated under vacuum. The residue was subjected to
column chromatography on SiO2 with PE-EtOAc as an eluent to give the desired

product. !
3. Characterization Data of Some Starting Materials

2-iodo-N-phenylbenzamide

s

'H NMR (600 MHz, CDCls) 8 7.86 (d, J = 8.0 Hz, 1H), 7.73 (s, 1H), 7.61 (d, ] = 8.0
Hz, 2H), 7.45 (d,J = 7.5 Hz, 1H), 7.38 — 7.32 (m, 3H), 7.16 (t, J= 7.4 Hz, 1H), 7.10 (t,

J=7.7Hz, 1H). BC NMR (151 MHz, CDCl3) § 167.3, 142.0, 139.9, 137.6, 131.4, 129.1,
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128.48, 128.3, 124.9, 120.2, 92.5.
2-iodo-NV-(3-methyphenyl)benzamide

O

'H NMR (400 MHz, CDCl3) § 7.90 (d, J = 9.1 Hz, 1H), 7.50 (d, J = 7.5 Hz, 2H), 7.48
-7.37 (m, 3H), 7.29 - 7.23 (m, 1H), 7.14 (t, /= 7.7 Hz, 1H), 6.99 (d, J = 7.5 Hz, 1H),
2.37 (s, 3H). >*C NMR (151 MHz, CDCl3) § 167.2, 142.2, 140.0, 139.1, 137.42, 131.5,
128.9, 128.5, 128.3, 125.7, 120.7, 117.1, 92.3, 21.5.
2-iodo-N-(3-nitrophenyl)benzamide

"H NMR (400 MHz, CDCl;3) & 8.47 (s, 1H), 8.10 - 8.00 (m, 2H), 7.92 (d, J = 8.0 Hz,
1H), 7.84 (s, 1H), 7.59 - 7.51 (m, 2H), 7.45 (t, /= 8.1 Hz, 1H), 7.18 (td,J= 7.7, 1.8 Hz,
1H). 13C NMR (151 MHz, CDCl3) 6 167.4, 148.6, 141.2, 138.6, 131.98, 130.0, 128.5,
125.7,119.5, 114.8, 92.2.

2-iodo- N-(4-ethylphenyl)benzamide

2 O
(I

|
'H NMR (400 MHz, CDCl3) & 7.90 (d, J = 8.0 Hz, 1H), 7.54 (d, J = 8.5 Hz, 2H), 7.51
(dd, J=17.6, 1.7 Hz, 1H), 7.43 (dd, J= 13.8, 6.4 Hz, 2H), 7.21 (d, J = 8.4 Hz, 2H), 7.14
(td, J=7.7, 1.8 Hz, 1H), 2.65 (q, J = 7.6 Hz, 2H), 1.24 (t, J= 7.6 Hz, 3H). *C NMR
(151 MHz, CDCI3) 6 167.1, 142.2, 141.1, 140.0, 135.1, 131.4, 128.5, 128.5, 128.3,
120.2,92.4 28.4, 15.7.

2-iodo- N-(3-chloro-2-methylphenyl)benzamide
Cl

O

H

|

'H NMR (400 MHz, CDCls) § 7.92 (d, J = 7.9 Hz, 1H), 7.82 (d, J = 7.9 Hz, 1H), 7.53

(d,J=9.3 Hz, 1H), 7.44 (t,J=7.5 Hz, 1H), 7.36 (s, 1H), 7.27 (d, J= 9.2 Hz, 1H), 7.22
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-7.14 (m, 2H), 2.39 (s, 3H). 1*C NMR (151 MHz, CDCI3) § 142.0, 140.1, 136.3, 135.0,
131.6, 128.8, 128.5, 128.4, 127.1, 126.9, 122.4,92.2, 15.0.
N-cyclopentyl-2-iodobenzamide

%

'H NMR (400 MHz, CDCl3) § 7.82 (d, J= 7.9 Hz, 1H), 7.40 - 7.32 (m, 2H), 7.10 - 7.04
(m, 1H), 5.75 (s, 1H), 4.40 (h, J= 7.2 Hz, 1H), 2.06 (dd, J = 12.2, 6.5 Hz, 2H), 1.74 -
1.63 (m, 4H), 1.61 - 1.54 (m, 2H). *C NMR (151 MHz, CDCl3) § 168.9, 142.5, 139.7,
130.9, 128.3,92.4, 51.8, 32.9, 23.8.
2-iodo-N-(quinolin-8-yl)benzamide

O

N |
|H Nx

'H NMR (600 MHz, CDCls) & 10.14 (s, 1H), 8.94 (d, J=9.0 Hz, 1H), 8.76 (dd, J=4.2,
1.7 Hz, 1H), 8.16 (dd, J= 8.3, 1.7 Hz, 1H), 7.94 (d, J = 8.0 Hz, 1H), 7.63 - 7.54 (m,
3H), 7.47 - 7.42 (m, 2H), 7.15 (m, J = 7.7, 1.7 Hz, 1H). 3C NMR (151 MHz, CDCl)
5 167.4, 1483, 142.3 140.3, 138.5, 136.4, 134.3, 131.4, 128.4, 128.3, 128.0, 127.4,
1222, 121.7, 116.9, 92.8.

4. General Procedure for the Synthesis of Product 3

Q (0]
P R Cl Pd(OAc), (10 mol%)
N = DPEphos (20 mol %)
| + AN . N— R
¥ CO3Na K,CO3 (3.0 equiv) 7
I H DMF, 95 °C, Ar, 5h b
1 2 3

A dry sealed tube equipped with a magnetic stir bar was charged with 2-iodo-N-
phenylbenzamides 1 (0.2 mmol), Sodium chlorodifluoroacetate 2 (0.4 mmol, 2 equiv),
Pd(OAc)2 (10 mol%), DPEphos (20 mol%), K2CO3 (0.6 mmol, 3.0 equiv), DMF (2
mL), Ar. The mixture was heated in an oil bath at 95 °C for 5 h. Upon completion of
the reaction, ethyl acetate was added to the mixture, and then washed with saturated
brine. The combined water layers were extracted with ethyl acetate three times. The
combined organic layers were dried over anhydrous MgSOs4. The solvent was
evaporated under reduced pressure and the residue was purified by recrystallization to

give the desired product 3.



5. Control Experiments.

Table S1
(a) Cyclization reaction of 5a and CICF,COONa
(0]
(6]
0
N Fuu, ‘\ Standard Conditions
1 + g coNa = N
,
BrH
5a 2 3aa, 47%

(b) Exploration the role of carbonyl group in amides

l‘-l
N Cl Q
Fil Standard Conditions N
B ———_—
. T coNa

5b 2 6a,0% ©
a
N Fu., Standard Conditions
+
CCT™ + e 2, OO
I
5¢ 2 6b, trace 0

o)
cl Standard
VY e O 4 mgl Cees (TT,
| N 7 “CO,Na N
CF,H

laa 5d 2 6¢, 76%
3aa, 13%

o (6]
(‘31
N Fu, Standard Conditions
| + F/ \COZNa e —— /N
TEMPO

laa 2 @ 3aa, 82%

(e) Isotope labeling experiment

/© cl H,"'%0 (20.0 equiv)
Fo.l Standard Conditions N
+ /' N > '

1 H F* CONa extra dry DMF

82%, 0'%:010=51:49

laa
@ ¢
Cl Standard Conditions v @
» —_—mT
| H F/ “CO,Na extra dry DMF ¢
" o

3aa, 47%

+
el

(f) Gram-scale synthesis

O
Cl
N + Fu.l Standard Conditions @
N
| 7 CO,Na — 1en
I H

laa, 7mmol, 2.37 g 2,2.0 equiv, 2.16 g 3aa, 1.08 g,69%

# Standard conditions: 2 (2.0 equiv), Pd(OAc)2 (10 mol %), DPEphos (20 mol %),
K>CO;3 (0.6 mmol, 3.0 equiv), DMF (2 mL), 95 ° C (oil bath), Ar, 5 h. ® Isolated yields.




Table S2

(a) CICF,COOH instead of CICF,COONa

L [
&T + CICFcoon ~ _Standard Conditions CE%N ~©
1 H &))

laa 3aa, 0%

(b) CICF,COOEt instead of CICF,COONa

2 P
@T 4+  CICF,COOE: _Standard Conditions C[%N«@
I H b

laa 3aa, 40%

 Standard conditions: 1aa (0.2 mmol) 2, Pd(OAc): (10 mol %), DPEphos (20 mol %),
K>CO;3 (0.6 mmol, 3.0 equiv), DMF (2 mL), 95 ° C (oil bath), Ar, 5 h. ® Isolated yields.



6. Characterization Data of Product 3

N-Phenylphthalimide (3aa):

@Eé@

The reaction was performed following the general procedure to give 3aa (37.5 mg, 84%
yield). White solid. M.p. 197.2-198.4 °C. (204-205 °C.)*. 'H NMR (400 MHz, CDCl;)
07.95(dd,J=5.5,3.0 Hz, 2H), 7.79 (dd, J=5.5, 3.0 Hz, 2H), 7.51 (t, J=7.7 Hz, 2H),
7.45 (s, 1H), 7.44 - 7.37 (m, 2H). 13C NMR (151 MHz, CDCl3) § 167.3, 134.4, 131.8,
131.7, 129.1, 128.1, 126.6, 123.7.
N-(2- Methoxyphenyl)phthalimide (3ab):

O O/
C-O

©
The reaction was performed following the general procedure to give 3ab (45.0 mg, 89%
yield). White solid. M.p. 130.0-131.4 °C. '"H NMR (400 MHz, CDCl3) § 7.95 (dd, J =
5.5,3.0 Hz, 2H), 7.82 - 7.76 (m, 2H), 7.41 (t,J = 8.1 Hz, 1H), 7.03 (d, J= 8.9 Hz, 1H),
6.97 (d, J = 13.4 Hz, 2H), 3.83 (d, J = 1.1 Hz, 3H). 1*C NMR (151 MHz, CDCl;) §
167.2,160.0, 134.4, 132.7, 131.7, 129.8, 123.7, 118.9, 114.1, 112.3, 55.4.
N-(2-Methylphenyl)phthalimide (3ac):

4

The reaction was performed following the general procedure to give 3ac (40.8 mg, 86%
yield). White solid. M.p. 180.5-181.4 °C. (176.2-178.1 °C.)*. 'H NMR (400 MHz,
CDCI3) 6 7.96 (dd, J = 5.4, 3.1 Hz, 2H), 7.79 (dd, J = 5.5, 3.1 Hz, 2H), 7.37 (s, 2H),
7.36-7.31 (m, 1H), 7.21 (d, J= 7.6 Hz, 1H), 2.22 (s, 3H). 3*C NMR (151 MHz, CDCl;)
0 167.3,136.5, 134.3, 132.0, 131.1, 130.6, 129.4, 128.7, 126.9, 123.8, 18.0.

N-(3- Methoxyphenyl)phthalimide (3ad):*



o

The reaction was performed following the general procedure to give 3ad (46.1 mg, 91%
yield). White solid. M.p. 142.6-144.1 °C. 'H NMR (400 MHz, CDCls) § 7.95 (dd, J =
5.5,3.0 Hz, 2H), 7.79 (dd, J = 5.5, 3.0 Hz, 2H), 7.41 (t, /= 8.1 Hz, 1H), 7.03 (d, J =
7.9 Hz, 1H), 7.00 - 6.93 (m, 2H), 3.83 (s, 3H). 3C NMR (151 MHz, CDCl3) § 167.2,
160.0, 134.4, 132.7, 131.7, 129.8, 123.7, 118.9, 114.1, 112.3, 55.4.

N-(3- Methyphenyl)phthalimide (3ae):*

The reaction was performed following the general procedure to give 3ae (41.7 mg, 88%
yield). White solid. M.p. 176.8-178.3 °C. '"H NMR (400 MHz, CDCls) § 7.94 (dd, J =
5.4,3.1 Hz, 2H), 7.78 (dd, J = 5.5, 3.1 Hz, 2H), 7.39 (t, J = 7.3 Hz, 1H), 7.22 (d, J =
9.8 Hz, 3H), 2.42 (s, 3H). *C NMR (151 MHz, CDCl3) § 167.4, 139.1, 134.3, 131.8,
131.5, 129.0, 128.9, 127.3, 123.8, 123.7, 21 4.

N-(3-Chlorophenyl)phthalimide (3af):

Cl

The reaction was performed following the general procedure to give 3af (34.4 mg, 67%
yield). White solid. M.p. 168.7-169.9 °C. (164.6-165.7 °C.)*. 'TH NMR (400 MHz,
CDCl3) 6 7.95 (dd, J = 5.5, 3.1 Hz, 2H), 7.80 (dd, J = 5.5, 3.1 Hz, 2H), 7.49 (s, 1H),
7.43 (dd, J=9.2, 6.5 Hz, 1H), 7.37 (dd, J = 6.8, 2.0 Hz, 2H). '3*C NMR (151 MHz,
CDCl3) 6 166.8, 134.6, 132.8, 131.5, 130.0, 128.2, 126.6, 124.6, 123.9.
N-(3-Nitrophenyl)phthalimide (3ag):

The reaction was performed following the general procedure to give 3ag (24.1 mg, 45%
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yield). Yellow solid. M.p. 232.1-233.4°C. 'H NMR (400 MHz, CDCls) § 8.43 (s, 1H),
8.27 (d, J=8.2 Hz, 1H), 8.00 (dd, /= 5.4, 3.1 Hz, 2H), 7.85 (dd, J= 5.5, 3.0 Hz, 2H),
7.75 - 7.72 (m, 1H), 7.69 (d, J = 7.0 Hz, 1H). 3C NMR (151 MHz, CDCls) & 166.5,
134.9,132.9, 131.9, 131.4, 129.9, 129.0, 124.1, 122.5, 121 4.
N-(4-Ethylphenyl)phthalimide (3ah):?

The reaction was performed following the general procedure to give 3ah (43.7 mg, 87%
yield). White solid. M.p. 169.9-170.8 °C. "H NMR (400 MHz, CDCl3) & 7.94 (dd, J =
5.4,3.1 Hz, 2H), 7.77 (dd, J= 5.5, 3.0 Hz, 2H), 7.34 (s, 4H), 2.71 (q, J = 7.6 Hz, 2H),
1.27 (t, J = 7.6 Hz, 3H). '3C NMR (151 MHz, CDCl;) § 167.4, 144.3, 134.3, 131.8,
129.2, 128.6, 126.5, 123.7, 28.6, 15.9.

N-(4-Ethoxyphenyl) phthalimide (3ai):*

@Ejg@f

The reaction was performed following the general procedure to give 3ai (49.7 mg, 93%
yield). White solid. M.p. 203.1-204.5 °C. '"H NMR (600 MHz, CDCl3) & 7.93 (dd, J =
5.4,3.0 Hz, 2H), 7.77 (dd, J = 5.5, 3.0 Hz, 2H), 7.33 - 7.29 (m, 2H), 7.01 - 6.98 (m,
2H), 4.07 (q, J = 7.0 Hz, 2H), 1.43 (t, J = 7.0 Hz, 3H). 3*C NMR (151 MHz, CDCls) &
167.6, 158.6, 134.3, 131.8, 127.9, 124.1, 123.6, 114.9, 63.7, 14.8.
N-(4-Fluorophenyl)phthalimide (3aj):

@Eg{w

The reaction was performed following the general procedure to give 3aj (36.2 mg, 75%
yield). White solid. M.p. 190.2-192.1 °C. (184.0-184.9 °C.)*. 'H NMR (400 MHz,
CDCl3) 6 7.95 (dd, J = 5.5, 3.0 Hz, 2H), 7.79 (dd, J = 5.5, 3.1 Hz, 2H), 7.42 (dd, J =
8.9, 4.8 Hz, 2H), 7.19 (t, J = 8.6 Hz, 2H). '3C NMR (151 MHz, CDCl3) § 167.2, 161.9
(d, Jc.r=249.15 Hz), 134.5, 131.6, 128.4 (d, Jc.r = 9.06 Hz), 127.6 (d, Jc.r = 3.02 Hz),
123.8, 116.1 (d, Jc.r = 22.65 Hz). ’F NMR (376 MHz, CDCl3) & -113.1.
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N-(4-Chlorophenyl)phthalimide (3ak):

The reaction was performed following the general procedure to give 3ak (37.0 mg, 72%
yield). White solid. M.p. 187.7-189.2 °C. (193-194 °C.)*. 'TH NMR (400 MHz, CDCls)
0794 (dd, J =54, 3.1 Hz, 2H), 7.79 (dd, J = 5.5, 3.1 Hz, 2H), 7.48 - 7.44 (m, 2H),
7.42 -7.39 (m, 2H). 3C NMR (151 MHz, CDCls) § 166.9, 134.5, 133.8, 131.6, 130.2,
129.3,127.7, 123.8.

N-(4-Bromophenyl)phthalimide (3al):

The reaction was performed following the general procedure to give 3al (32.5 mg, 54%
yield). White solid. M.p. 204.1-205.8 °C. (206.7-208.8 °C.)*. 'H NMR (400 MHz,
CDCI3) 6 7.96 (dd, J=5.5, 3.1 Hz, 2H), 7.80 (dd, J=5.5, 3.1 Hz, 2H), 7.63 (d, /= 8.7
Hz, 2H), 7.36 (d, J= 8.7 Hz, 2H). '3C NMR (151 MHz, CDCls) § 166.9, 134. 6, 132.3,
131.6, 130.7, 127.9, 123.9, 121.8.

N-(4- (Trifluoromethyl)phenyl) phthalimide (3am):?

The reaction was performed following the general procedure to give 3am (27.4 mg, 47%
yield). Yellow solid. M.p. 242.2-244.1 °C. "H NMR (600 MHz, CDCl3) & 7.98 (dd, J =
5.4,2.7 Hz, 2H), 7.82 (dd, J = 5.5, 2.7 Hz, 2H), 7.77 (d, J = 8.2 Hz, 2H), 7.64 (d, J =
8.2 Hz, 2H). 3*C NMR (151 MHz, CDCls) § 166.7, 134.7, 131.5, 126.4, 126.2 (q, Jc-r
=3.92 Hz), 124.0. '°F NMR (376 MHz, CDCl3) § -62.6.

N-( 4- (Trifluoromethoxy)phenyl)phthalimide (3an):*



The reaction was performed following the general procedure to give 3an (34.4 mg, 56%
yield). White solid. M.p. 197.7-198.6 °C. 'H NMR (400 MHz, CDCls) § 7.96 (dd, J =
5.4,3.1 Hz, 2H), 7.81 (dd, J = 5.5, 3.0 Hz, 2H), 7.52 (d, J = 8.9 Hz, 2H), 7.36 (d, J =
8.0 Hz, 2H). 1*C NMR (151 MHz, CDCls) § 167.0, 148.3, 134.6, 131.6, 130.2, 127.8,
123.9, 121.6, 120.4 (d, Jc.r = 256.87 Hz). ’F NMR (376 MHz, CDCls) § -57.9.

N-( 4- Nitrophenyl)phenyl)phthalimide (3a0):

» Jot

©

The reaction was performed following the general procedure to give 3ao (28.3 mg, 53%
yield). Yellow solid. M.p. 263.2-265.2 °C. (>250 °C.)*. 'TH NMR (600 MHz, CDCl3) &
8.38 - 8.36 (m, 2H), 8.00 (dd, J=5.4, 3.0 Hz, 2H), 7.85 (dd, J= 5.4, 3.0 Hz, 2H), 7.78
-7.76 (m, 2H). *C NMR (151 MHz, CDCl3) § 166.4, 135.0, 131.3, 126.3, 124.4, 124.2.
N-(4-Acetylphenyl)phthalimide (3ap):

The reaction was performed following the general procedure to give 3ap (27.0 mg, 51%
yield). White solid. M.p. 241.1-242.6 °C. 'H NMR (400 MHz, CDCl3) § 8.10 (d, J =
8.6 Hz, 2H), 7.98 (dd, J=5.4, 3.0 Hz, 2H), 7.82 (dd, /= 5.5, 3.0 Hz, 2H), 7.63 (d, J =
8.6 Hz, 2H), 2.64 (s, 3H). *C NMR (151 MHz, CDCI3) § 197.1, 166.8, 136.0, 136.0,
134.7, 131.6, 129.1, 126.1, 124.0, 26.7.

N-( 4- (Dimethylamino)phenyl) phthalimide (3aq):

@Eg{ﬂ

The reaction was performed following the general procedure to give 3aq (36.2 mg, 68%
yield). Yellow solid. M.p. 237.6-238.9 °C. '"H NMR (400 MHz, CDCl3) § 7.93 (dd, J =
5.4, 3.1 Hz, 2H), 7.76 (dd, J = 5.5, 3.0 Hz, 2H), 7.26 - 7.22 (m, 2H), 6.80 (d, J = 9.0
Hz, 2H), 3.00 (s, 6H). *C NMR (151 MHz, CDCl3) § 167.9, 150.3, 134.1, 132.0, 127.5,
123.5,120.1, 112.5, 40.5.

N-(2,3- Dimethylphenyl)phthalimide (3ar):

10



4

The reaction was performed following the general procedure to give 3ar (47.2 mg, 94%
yield). White solid. M.p. 160.4-161.6 °C. 'H NMR (400 MHz, CDCls) § 7.96 (dd, J =
5.5,3.0 Hz, 2H), 7.79 (dd, J = 5.5, 3.1 Hz, 2H), 7.29 - 7.20 (m, 2H), 7.06 (d, J = 7.6
Hz, 1H), 2.36 (s, 3H), 2.09 (s, 3H). 3*C NMR (151 MHz, CDCl3) § 167.5, 138.4, 135.1,
134.3, 132.1, 131.0, 130.5, 126.3, 123.7, 20.4, 14.6.

N-( 2,6-Diethylphenyl)phthalimide (3as):

C®

©

The reaction was performed following the general procedure to give 3as (45.8 mg, 82%
yield). White solid. M.p. 176.8-178.1 °C. '"H NMR (400 MHz, CDCl3) § 7.97 (dd, J =
5.5, 3.0 Hz, 2H), 7.81 (dd, J = 5.5, 3.1 Hz, 2H), 7.40 (t, J = 7.7 Hz, 1H), 7.25 (d, J =
8.3 Hz, 2H), 2.47 (q, J = 7.6 Hz, 4H), 1.15 (d, J = 7.6 Hz, 6H). *C NMR (151 MHz,
CDCl3) 6 168.0, 142.6, 134.3,131.9, 129.9, 128.5, 126.6, 123.8, 24.6, 14.4.

N-( 2,6- Diisopropylphenyl)phthalimide (3at):*

s

The reaction was performed following the general procedure to give 3at (26.4 mg, 43%
yield). White solid. M.p. 168.3-169.5 °C. "H NMR (400 MHz,) § 7.98 (dd, J=5.5, 3.0
Hz, 2H), 7.82 (dd, J = 5.5, 3.1 Hz, 2H), 7.47 (t, J = 7.8 Hz, 1H), 7.30 (d, /= 7.7 Hz,
2H), 2.72 (p, J= 6.8 Hz, 2H), 1.17 (d, J = 6.8 Hz, 12H). *C NMR (151 MHz, CDCl;)
0 168.2, 147.3, 134.3,131.9, 130.2, 126.9, 124.0, 29.3, 24.0.

N-( 3-Chloro-2-methylphenyl)phthalimide (3au):

11



The reaction was performed following the general procedure to give 3au (34.2 mg, 63%
yield). White solid. M.p. 212.9-214.8 °C. 'H NMR (400 MHz, CDCls) § 7.96 (dd, J =
5.5,3.1 Hz, 2H), 7.81 (dd, J = 5.5, 3.1 Hz, 2H), 7.48 (d, J = 8.0 Hz, 1H), 7.27 (t, J =
8.0 Hz, 1H), 7.14 (d, J = 9.3 Hz, 1H), 2.23 (s, 3H). '*C NMR (151 MHz, CDCls) &
167.0, 135.8, 135.3, 134.5, 131.9, 131.8, 130.3, 127.4, 127.2, 123.9, 15.7.
N-( 2-Methoxy-4-nitrophenyl)phthalimide (3av):

/

O O
OO
The reaction was performed following the general procedure to give 3av (34.6 mg, 58%
yield). Yellow solid. M.p. 173.6-175.1 °C. 'H NMR (400 MHz, CDCl3) § 7.97 (d, J =
3.6 Hz, 1H), 7.96 - 7.93 (m, 2H), 7.90 (d, J = 2.4 Hz, 1H), 7.81 (dd, J=5.5, 3.1 Hz,
2H), 7.45 (d, J=8.5 Hz, 1H), 3.91 (s, 3H). >*C NMR (151 MHz, CDCls) § 166.3, 155.9,
149.1, 134.5, 132.0, 130.5, 126.5, 124.0, 115.9, 56.5.
N-(2,5-Dichlorophenyl)phthalimide (3aw):

The reaction was performed following the general procedure to give 3aw (25.6 mg, 44%
yield). White solid. M.p. 206.5-208.2 °C. '"H NMR (400 MHz, CDCls) § 7.98 (dd, J =
5.4,3.1 Hz, 2H), 7.82 (dd, J=5.5, 3.0 Hz, 2H), 7.50 (d, /= 8.7 Hz, 1H), 7.41 (dd, J =
8.6,2.4 Hz, 1H), 7.37 (d,J=2.4 Hz, 1H). >*C NMR (151 MHz, CDCl3) § 166.2, 134.7,
133.2, 131.8, 131.7, 131.2, 130.8, 130.8, 130.6, 124.1.
N-(3,4,5-Trimethoxyphenyl)phthalimide (3ax):

0 OCH,

S Cpow
4

8) OCHs

The reaction was performed following the general procedure to give 3ax (60.1 mg, 86%
yield). White solid. M.p. 202.4-204.0 °C. (204-206 °C.)°. 'H NMR (400 MHz, CDCl;)
0 7.96 (dd, J=5.4,3.0 Hz, 2H), 7.80 (dd, J=5.5, 3.0 Hz, 2H), 6.64 (s, 2H), 3.88 (d, J
=4.5Hz, 9H). 3*C NMR (151 MHz, CDCl3) § 167.4, 153.5,137.9, 134.5, 131.7, 127.1,
123.7, 104.4, 60.9, 56.2.
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N-(Naphthalen-1-yl)phthalimide (3az):

The reaction was performed following the general procedure to give 3az (38.8 mg, 71%
yield). White solid. M.p. 176.5-178.1 °C. (184.6-186.7 °C)*. '"H NMR (400 MHz,
CDCI) 6 8.03 - 8.00 (m, 2H), 8.00 - 7.92 (m, 2H), 7.83 (dd, J= 5.5, 3.0 Hz, 2H), 7.62
(g, J= 7.8 Hz, 2H), 7.57 - 7.46 (m, 3H). 3C NMR (151 MHz, CDCl5) § 167.8, 134.5,
134.5, 132.0, 130.3, 129.9, 128.6, 128.2, 127.1, 127.0, 126.6, 125.4, 123.9, 122.5.
N-(Pyridin-3-yl)phthalimide (3ba):’

O

40

(0

The reaction was performed following the general procedure to give 3ba (< 10% yield).
White solid. M.p. 172.5-174.3 °C. 'H NMR (400 MHz, CDCl3) & 8.83 (s, 1H), 8.65 (s,
1H), 8.00 (dd, J=5.4, 3.0 Hz, 2H), 7.91 (d, J= 8.1 Hz, 1H), 7.84 (dd, J= 5.5, 3.0 Hz,
2H), 7.53 - 7.48 (m, 1H).

N-(6-Methylpyridin-3-yl)phthalimide (3bb):

0O

The reaction was performed following the general procedure to give 3bb (21.4 mg, 45%
yield). White solid. M.p. 235.0-236.7 °C. '"H NMR (400 MHz, CDCls) & 8.63 (d, J =
2.5 Hz, 1H), 7.97 (dd, J = 5.5, 3.0 Hz, 2H), 7.84 - 7.80 (m, 2H), 7.69 (dd, J = 8.3, 2.6
Hz, 1H), 7.31 (d, J = 8.3 Hz, 1H), 2.63 (s, 3H). 3C NMR (151 MHz, CDCls) § 166.9,
158.0, 146.6, 134.6, 134.0, 131.6, 126.1, 123.9, 123.3, 24.2.

N-( 6-Methoxypyridin-3-yl)phthalimide (3bc):

The reaction was performed following the general procedure to give 3be (26.4 mg, 52%

13



yield). White solid. M.p. 228.7-230.5 °C. 'H NMR (600 MHz, CDCls) & 8.26 (d, J =
3.4 Hz, 1H), 7.95 (dd, J = 5.4, 3.0 Hz, 2H), 7.79 (dd, J = 5.5, 3.1 Hz, 2H), 7.63 (dd, J
=8.8,2.7 Hz, 1H), 6.87 (d, J= 8.1 Hz, 1H), 3.97 (s, 3H). *C NMR (151 MHz, CDCL)
5167.2,163.3, 144.8, 136.8, 134.5, 131.7, 123.8, 122.2, 111.2, 53.8.
N-(Quinolin-8-yl)phthalimide (3bd):

(@]

C®

bN\/

The reaction was performed following the general procedure to give 3bd (29.6 mg, 54%
yield). White solid. M.p. 183.2-185.1 °C. 'H NMR (400 MHz, CDCl3) § 7.27 - 7.25 (m,
4H), 7.21 (dd, J= 7.3, 1.9 Hz, 3H), 6.95 (t, /= 7.4 Hz, 1H), 6.82 - 6.77 (m, 1H), 6.68
(m, J = 8.3, 4.2 Hz, 1H). 3C NMR (151 MHz, CDCls) § 159.3, 159.2, 136.6, 136.5,
134.0, 133.8, 130.1, 128.9, 128.4, 128.3, 128.2, 123.5, 118.0.
Methyl 3-(1,3-dioxoisoindolin-2-yl)thiophene-2-carboxylate (3be)

O

Cp-Os
4
8@0 @)

|

The reaction was performed following the general procedure to give 3be (21.8 mg, 38%
yield). White solid. M.p. 167.9-168.9 °C. 'H NMR (400 MHz, CDCl3) § 7.98 - 7.92 (m,
2H), 7.81 - 7.75 (m, 2H), 7.62 (d, J = 5.3 Hz, 1H), 7.14 (d, J = 5.2 Hz, 1H), 3.77 (s,
3H). *C NMR (151 MHz, CDCI3) § 166.5, 160.8, 134.4, 133.6, 132.1, 130.3, 128.1,
127.2,123.9, 52.2.

N-Cyclohexylphthalimide (3bf):>

@Eg@@

The reaction was performed following the general procedure to give 3bf (34.3 mg, 75%
yield). White solid. M.p. 171.6-172.8 °C. '"H NMR (400 MHz, CDCl3) § 7.80 (dd, J =
5.4, 3.1 Hz, 2H), 7.68 (dd, J = 5.4, 3.1 Hz, 2H), 4.14 - 4.05 (m, 1H), 2.25 - 2.14 (m,
2H), 1.85 (d, J=12.7 Hz, 2H), 1.71 (d, J = 12.4 Hz, 2H), 1.34 (m, J = 26.8, 13.0 Hz,
4H). 3C NMR (151 MHz, CDCl3) 6 168.4, 133.7, 132.1, 123.0, 50.9, 29.9, 26.0, 25.1.
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N-Cyclopentylphthalimide (3bg):

C#-O

®

The reaction was performed following the general procedure to give 3bg (39.7 mg, 69%
yield). White solid. M.p. 138.4-140.0 °C. 'H NMR (400 MHz, CDCls) § 7.80 (dd, J =
5.4,3.1 Hz, 2H), 7.68 (dd, J = 5.5, 3.1 Hz, 2H), 4.61 (p, J = 8.5 Hz, 1H), 2.12 - 2.05
(m, 2H), 1.98 - 1.90 (m, 4H), 1.67 - 1.60 (m, 2H). *C NMR (151 MHz, CDCl3) § 167.1,
135.0, 131.2, 128.5, 126.8, 51.7, 33.3, 23.8.

N-Butylphthalimide (3bh):°

4

o

The reaction was performed following the general procedure to give 3bh (32.5mg, 58%
yield). Yellow oid. '"H NMR (400 MHz, CDCl3) § 7.8 (dd, J = 5.5, 3.0 Hz, 2H), 7.67
(dd, J=5.4, 3.1 Hz, 2H), 3.65 (t, J = 7.3 Hz, 2H), 1.65 - 1.60 (m, 2H), 1.33 (q, J=7.5
Hz, 2H), 0.91 (t, J = 7.4 Hz, 3H). 3C NMR (151 MHz, CDCl;) § 168.4, 133.8, 132.1,
123.1, 37.7, 30.6, 20.2, 13.6.

N-Ethylphthalimide (3bi):

0
»

b
The reaction was performed following the general procedure to give 3bi (21.4 mg, 61%
yield). White solid. M.p. 79.6-80.4 °C. "H NMR (400 MHz, CDCl3) § 7.79 (dd, J=5.5,
3.0 Hz, 2H), 7.67 (dd, J = 5.4, 3.2 Hz, 2H), 3.73 - 3.67 (m, 2H), 1.26 - 1.21 (m, 3H).
3C NMR (151 MHz, CDCl3) § 168.2, 133.8, 132.2, 123.0, 32.8, 13.9.

N-(4-Methoxybenzyl)phthalimide (3bj):
0O

ats

The reaction was performed following the general procedure to give 3bj (41.1 mg, 77%
15



yield). White solid. M.p. 132.3-133.7 °C. (120-122 °C.)®. 'H NMR (400 MHz, CDCl;)
0 7.81(dd,J=5.6,3.0 Hz, 2H), 7.67 (dd, J=5.3,3.2 Hz, 2H), 7.38 (d, /= 8.6 Hz, 2H),
6.83 (d, J = 8.6 Hz, 2H), 4.77 (s, 2H), 3.76 (s, 3H). 1*C NMR (151 MHz, CDCls) &
168.0, 159.2, 133.9, 132.2, 130.1, 128.7, 123.3, 114.0, 55.2, 41.0.
N-(4-Methoxyphenethyl)phthalimide (3bk):

> |

Ve

o \

The reaction was performed following the general procedure to give 3bk (35.4 mg, 63%
yield). White solid. M.p. 137.8-139.2 °C. 'H NMR (400 MHz, CDCl3) & 7.82 (dd, J =
5.4,3.0 Hz, 2H), 7.70 (dd, J = 5.5, 3.0 Hz, 2H), 7.16 (d, J = 8.5 Hz, 2H), 6.81 (d, J =
8.6 Hz, 2H), 3.91 - 3.85 (m, 2H), 3.77 (s, 3H), 2.96 - 2.90 (m, 2H). 3C NMR (151 MHz,
CDCl3) 6 168.2, 158.3, 133.9, 132.1, 130.0, 129.8, 123.2, 113.9, 55.2,39.4, 33.7.
4-Fluoro-2-phenylisoindoline-1,3-dione (3bo):

The reaction was performed following the general procedure to give 3bo (35.5 mg, 74%
yield). White solid. M.p. 150.6-152.1 °C. 'H NMR (400 MHz, CDCl3) § 7.78 - 7.71 (m,
2H), 7.48 (d, J= 7.9 Hz, 2H), 7.41 (d, J = 8.2 Hz, 4H). '*C NMR (151 MHz, CDCls) §
166.1,163.9, 157.8 (d, Jc.r=267.27 Hz), 137.1 (d, Jc.r = 7.55 Hz), 133.9, 131.3, 129.1,
126.6,122.7 (d, Jc.r=19.63 Hz), 120.5, 120.0 (d, Jc.r=4.53 Hz), 117.5 (d, Jc.r=12.08
Hz). "’F NMR (376 MHz, CDCl3) § -112.4.

5-Methyl-2-phenylisoindoline-1,3-dione (3bp):

-0

©

The reaction was performed following the general procedure to give 3bp (39.3 mg, 83%
yield). White solid. M.p. 233.7-135.4 °C. 'H NMR (400 MHz, CDCl3) § 7.82 (d, J =
7.6 Hz, 1H), 7.74 (s, 1H), 7.57 (d, J = 8.3 Hz, 1H), 7.52 - 7.48 (m, 2H), 7.46 - 7.36 (m,
3H), 2.54 (s, 3H). *C NMR (151 MHz, CDCl3) § 167.4, 167.3, 145.7, 135.0, 132.1,
131.8,129.2, 129.1, 128.0, 126.5, 124.2, 123.6, 22.0.
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5-Fluoro-2-phenylisoindoline-1,3-dione (3bq):

The reaction was performed following the general procedure to give 3bq (36.6 mg, 76%
yield). White solid. M.p. 191.4-192.6 °C. 'H NMR (400 MHz, CDCls3) & 7.95 (m, 1H),
7.65-7.60 (m, 1H), 7.50 (m, 2H), 7.42 (t,J=6.1 Hz, 4H). *C NMR (151 MHz, CDCls)
0167.5,166.2,165.8(d, Jc.r=3.02 Hz), 165.7, 134.6 (d, Jc.r=12.08 Hz), 131.5, 129.2,
128.3,126.5,123.2 (d, Jc.r=9.06 Hz), 121.5 (d, Jc.r=23.72 Hz), 111.5 (d, Jc.r = 24.87
Hz). ’F NMR (376 MHz, CDCls) § -101.08.
5-Chloro-2-phenylisoindoline-1,3-dione (3br):

0]

O

©

The reaction was performed following the general procedure to give 3br (34.0mg, 66%
yield). White solid. M.p. 183.5-185.2°C. 'H NMR (400 MHz, CDCl3) § 7.92 - 7.86
(m, 2H), 7.76 - 7.72 (m, 1H), 7.49 (d, J = 7.9 Hz, 2H), 7.45 - 7.40 (m, 3H). ’*C NMR
(151 MHz, CDCI3) & 166.3, 166.0, 141.1, 134.5, 133.4, 131.4, 129.8, 129.2, 128.3,
126.5, 125.0, 124.1.

5-Bromo-2-phenylisoindoline-1,3-dione (3bs):

O

T

©

The reaction was performed following the general procedure to give 3bs (36.7 mg, 61%
yield). White solid. M.p. 218.7-220.4 °C. '"H NMR (400 MHz, CDCI3) § 8.09 (s, 1H),
7.92 (s, 1H), 7.82 (d,J= 7.9 Hz, 1H), 7.50 (d, /= 8.2 Hz, 2H), 7.42 (d, J= 6.0 Hz, 3H).
3C NMR (151 MHz, CDCl3) § 166.4, 165.9, 137.4, 133.4, 131.4, 130.3, 129.3, 129.2,
128.3, 127.1, 126.5, 125.1.

5-Fluoro-2-phenylisoindoline-1,3-dione (3bt):

O

©
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The reaction was performed following the general procedure to give 3bt (34.7 mg, 72%
yield). White solid. M.p. 188.7-189.8 °C. 'H NMR (400 MHz, CDCl3) § 7.95 (m, 1H),
7.61 (m, 1H), 7.53 - 7.48 (m, 2H), 7.42 (m, 4H). *C NMR (151 MHz, CDCl3) § 167.4,
166.2, 165.8 (t, Jc.r = 18.12 Hz), 134.6 (d, Jc.r = 9.06 Hz), 131.5, 129.1, 128.2, 127.5
(d, Jc.r=3.02Hz), 126.5,126.2 (d, Jc.r=9.06 Hz), 121.5(d, Jc.r = 24.16 Hz), 111.5(d,
Jer=25.67 Hz). ’F NMR (376 MHz, CDCl3) § -101.14.
4-Methyl-2-phenylisoindoline-1,3-dione (3bu):

The reaction was performed following the general procedure to give 3bu (37.4 mg, 39%
yield). White solid. M.p. 151.6-152.9 °C.'H NMR (400 MHz, CDCl3) § 7.81 - 7.74 (m,
1H), 7.62 (t,J = 7.6 Hz, 1H), 7.53 - 7.40 (m, 6H), 2.75 (d, J = 11.4 Hz, 3H). 3C NMR
(151 MHz, CDCls) 6 168.0, 167.3, 138.5, 136.7, 133.9, 132.2, 131.8, 129.0, 128.4,
128.0, 126.6, 121.3, 17.7.

N-(2-((Difluoromethyl)thio)phenyl)-2-iodobenzamide (4a)

oy

The reaction was performed following the general procedure to give 4a (56.7 mg, 70%
yield). White solid. M.p. 122.3-123.7 °C. '"H NMR (400 MHz, CDCls) & 8.65 (d, J =
8.2 Hz, 1H), 8.54 (s, 1H), 7.95 (d, J=9.1 Hz, 1H), 7.66 (d, J = 9.3 Hz, 1H), 7.55 (dd,
J=19.6,9.0 Hz, 2H), 7.46 (t,J=7.5 Hz, 1H), 7.19 (m, J= 7.6, 3.5, 1.6 Hz, 2H), 6.75
(t,J=56.6 Hz, 1H). 3C NMR (151 MHz, CDCl3) § 167.2, 141.7, 141.0, 140.4, 138.3,
132.5,131.7,128.4,128.1,125.0,122.2,121.3,120.3, 118.5,92.4. "’F NMR (376 MHz,
CDCls3) 6 -90.9, -91.0.

1-(Difluoromethyl)-1H-indole (6¢):

o

The reaction was performed following the general procedure to give 6¢ (25.4 mg, 76%
yield). Brown solid. M.p. 79.1-81.1 °C. 'H NMR (400 MHz, CDCl3) 6 8.15 (d, ] =9.4
Hz, 1H), 7.87 - 7.83 (m, 2H), 7.72 (s, 1H), 7.66 (d, J = 8.2 Hz, 1H), 7.56 - 7.48 (m,
2H).1*C NMR (151 MHz, CDCl3) § 146.43, 129.94, 129.46, 125.56, 120.42, 116.40,
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112.91, 111.25, 110.74, 109.59.
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5-Bromo-2-phenylisoindoline-1,3-dione (3bs)
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5-Fluoro-2-phenylisoindoline-1,3-dione (3bt)
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4-Methyl-2-phenylisoindoline-1,3-dione (3bu)
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N-(2-((difluoromethyl)thio)phenyl)-2-iodobenzamide (4a)
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2-(4-methoxyphenethyl)isoindoline-1,3-dione (6¢)
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9. HRMS Spectra Copies of Products

Product 3aa and O'8
HRMS (ESI) m/z calcd for C14H9N1602+, (M+H) 224.0706, found 224.0706.
HRMS (ESI) m/z calcd for C15H8N0180+, (M+H) 226.0749, found 226.0749.

100

Relative Abundance
@
S

2240708

246 0527

238.0863

NL.

177E8

DZHY-
HUCHENGXIAN-
H20041 RT-000 AV
1T FTMS + pESIFul

lock ms
[50.0000-750.0000]

2121183
30 211 2230110
1950918 198 0916 2010090 2050033 208 0115 2150878 2200030 2250740 230 0875 2390897 2450871 | 247 0560
100 e 852E5
C14HgNOg +H
90 C1aHwN1 02
pa Chrg 1
80-
70
60
50- 1
40
30
19‘5 I2UID‘ T ‘EDS 21‘0 I2|5 ‘22‘0‘ ' 255 21;0 21‘35I o I?AU 255 25‘0
DZHY-HUCHENGXIAN-O18 #16-63 RT: 0.07-0.28 AV: 48 NL: 5.21E6
T: FTMS + p ESI Full lock ms [60.0000-750.0000]
226.0749
224.0708 C14 H1o O 180 N = 226.0749
- C1aHip 02 N =224.0706 0.3623 ppm
100: 0.6575 ppm
904
80
70
8 A
c -
£ 604
2 7
5 -
< 50
Py -
Z 2
o 40—
o] 7
[ 7
30
. 228.1020
207 225.0740 227.0783
104 223.0637
1222.0915 227.9655
147 2252214
4 | 222.5541 h22&3620 N 2247415 | — )
e L L R Ly LA R L Al RS A B s L R LA LA L LAl ) R LRSS S AL LS AR AR
222 223 224 225 226 227 228
miz
DZHY-HUCHENGXIAN-0O18#16-63 RT: 0.07-0.28 AV: 48
T: FIMS + p ESI Full lock ms [60.0000-750.0000]
m/z= 221.9219-228.3685
m/z Intensity Relative Charge Theo. Delta Composition
Mass (ppm)
224.0708 5059857.5 96.98 1.00 224.0706 0.66C1aH1002N
225.0740  755117.8 14.47 1.00
226.0749 5217652.5 100.00 1.00 226.0749 0.36/C1sH1001%0N
227.0783 789955.8 15.14 1.00
228.1020 963080.9 18.46 1.00
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Product 3ab

HRMS (ESI) m/z caled for CisH11NOs*, (M+K) 7292.0371, found 292.0371.

@

NL
12 1.65E8
DZHY-HUCHENGXIAN-
" H214#22 RT:0.10
10 AV:1T-FTMS +p ESI
Fulllock ms
o 9 [50.0000-750.0000]
c 8
S
ST
RN 292.0371
2
55
@ 4
3
2 201.0612 203.0406
! 200.8393 M 2029248
X
0 2920371 253.0404 NL.
12 7.84E5
11 C1sH11 NO3 +K
C15H11N1 03K+
10 pa Chrg 1
9
8
7
6
5
4
3
2
1
0 e R T [ e e e e e e e
2906 290.8 291.0 2912 2914 2916 2918 2920 2922 2924 2926 2928 293.0
mz

Product 3ac

HRMS (ESI) m/z caled for CisH11NO>", (M+H) "238.0863, found 238.0863.

©
NL:
24 1.79E9
238.0864 DZHY-HUCHENGXIAN-
22 H248#68 RT. 0.30
20 AV: 1T:FTMS +p ES|
Fulllock ms
» 18 [50.0000-750.0000]
£16 240.0849
3
S 14
3
<12
2
510
R
6
4
2
o 2371025 2391859 241.0883 242.2840
238.0863 NL:
24 8.43E5
Ci5H11NOZ +H
22 C15H12N1 02
20 pa Chrg 1
18
230.0896
16
14
12
10
8
6
4
2 240.0930 T
o 241.0938 242.0972
T T T T R et T T T Tt
2365 237.0 2375 238.0 2385 239.0 2395 2400 2405 2410 2415 2420
miz
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Product 3ad
HRMS (ESI) m/z calcd for CisHiiNO3", (M+H) 7254.0812, found 254.0812.

Relative Abundance

2490379

251.1025

2521020

2531053
|

2540812

2550845 258.0317

J 2 ?967 2571000

NL:
127E8

HUCHENGXIAN-
H202#8 RT:0.04 AV
1T:FTMS + p ESI Full
lock ms
[50.0000-750.0000]

2590350
1

2540812

255.0845

256.0879 2570888
T T

258.0921
T

NL:

8.41E5
CisH11NO3 +H
C1sH12N1 03
pa Chrg 1

259.0955
T

Product 3ae
HRMS (ESI) m/z caled for CisH11NO>", (M+H) "238.0863, found 238.0863.

Relative Abundance

256

257 258

259

246.0527 NL:

100 1.30E8

90 -
HUCHENGXIAN-

80 H203#1 RT:0.00 AV-
1T FTMS +p ESIFull

70 - lock ms

220068 [50.0000-750.0000]

60

50

40

30

225,0740
20 247.0560
103 | 2260177 239.0897
TGO 2300875 e . 245.0871 2490380 551 a0y

o i | . 122 I |

100 736.0603 NL:
8.43E5

90 G5 H11 NO2 +H
Ci1sH12N1 02

80 pa Chrg 1

70

60

50

40

30

20 230.0896

10

2400930 2420072  244.1039
L e e e i att e e e e L T e
226 228 230 232 234 236 238 240 242 244 246 248 250
miz
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Product 3af

HRMS (ESI) m/z caled for Ci14HgCINO,", (M+H) *258.0316, found 258.0316.

Product 3ag

NL
34 1.22E7
E 258.0316 3
32 HUCHENGXIAN-
] H204#1 RT:0.00 AV:
30 1T: FTMS +p ESI Full
.. 1 lock ms
£ 28 [50.0000-750.0000]
51
£ 26]
2.1
@ 24
= 4
3227
© 4
20
189
16 2560637 2581033 2590354
256.0316 NL
34 6.46E5
] C14Hg CINO +H
324 C14Hg Cl1N7 02
] a Chrg 1
e pa Chig
28
26
24
22
20
189
16 259.0350
Baae! T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
256.5 2570 2575 258.0 2585 2590 2595
miz

HRMS (ESI) m/z calcd for C14HsN204", (M+H) ©269.0557, found 269.0557.

@
2700736 NL:
100 1945
90 270.9777 DZHY-HUCHENGXIAN-
H205#21-36 RT.
80 009016 AV- 16T
FTMS +p ESI Fulllock
9 70 ms [80.0000-750.0000]
3
g
£ 60 2690556
5
B
2
g 40
3
& 30 2688704
2
10 2708688 | 2710625
267.0321 o ) 2702504 4088 | 2110625 5714497
- 2690557 NL
845E5
%0 CiaHg Nz Og +H:
CisHg Nz Os
80 pa Chrg 1
70
60
50 1
2
30
20 270.0590
10
o 2710624
o — —— i e — A
2670 2675 2680 2685 2600 2605 2700 2705 2710 2715
miz
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Product 3ah
HRMS (ESI) m/z calcd

for C1sHi13NO>", (M+H) "252.1019, found 252.1019.

Product 3ai
HRMS (ESI) m/z caled

2521019 NL:
1009 2.28E8
904 HUCHENGXIAN-
| H209#2 RT: 001 AV:
] 1 T: FTMS +p ESIFull
» 807 lock ms
E | [50.0000-750.0000]
S 709
S ]
2 3
o 607 2460527
2 607
5 7
& 509
403
| 238.0863
1 2541288 2560068  260.0682
307 2300875 232,0848  236.1070 2390897 2450872 | 247.0560 2510337 J | 257.1001 | 261.0714 266.1288 2701125
1004 2521019 NL:
3 8.33E5
] C14sH43NO2 +H
90 C15H14N1 02
q pa Chrg 1
80
70
60
507
40
307 -
aaw ant T L iatiened antioncs dnns teachesed nees T P Laansdnsne {ltasintas ioand Mant T T
230 235 240 245 250 255 260 285 270
miz

for C1sHi13NOs3", (M+H) "268.0968, found 268.0969.

NL:
E 570E7
28 3
26 HUCHENGXIAN-
E H210#6 RT: 0.03 AV:
244 1T:FTMS +p ESI Full
P lock ms
222 [50.0000-750.0000]
2 207
3184 AREH 2711158
2169
e
84
12
104
8
E 265.0464 266.1288 267.0889 269.0998 270.2790 272.0916
2680968 NL:
E 831E5
283 G 18 H12NO3 +H
26 CgH1aN1 03
E| pa Chrg 1
24
22
20
18 269.1002
16
14
12
104
8 €
B o s e e s S L e s e s e s e e s e L e s e e s s L e s s s s s e
2645 2650 2655 2660 2665 2670 2675 2680 2685 2690 2695 2700 2705 2710 2715 2720
miz
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Product 3aj
HRMS (ESI) m/z calcd for CisHsFNO:", (M+H) ©242.0612, found 242.0613.

@
2420613 NL:
1005 2097
903 HUCHENGXIAN-
E H213#1 RT- 0,00 AV:
803 1T FTMS + p ESI Ful
» | lock ms
2 709 [50.0000-750.0000]
< 7
g 3
3 604
< E
2 509
£
o ]
& 403
303
3 2422843
209 2400027
E | 2430647 5432878 2440530
2420612 NL:
100 852E5
%0 14 Hg FNO +H
Cu&hﬁwNsz
a ¢
- pa Chig
70
60
50
40
30
20 2430645
s e LA e e el s e et e AL A a1 T
2400 2405 2410 2415 2420 2425 2430 2435 2440 2445
miz

Product 3ak
HRMS (ESI) m/z caled for Ci14HgCINO,", (M+H) *258.0316, found 258.0317.

@
100 2680317 NL
255.0846 231E7
DZHY-HUCHENGXIAN-
%0 H207#13 RT-0.06
AV-1T-FTMS +p ESI
80 Fulllock ms
» [50.0000-750.0000]
2 70
]
g
5 60
3
=T
2 50
: 260.0289
& 40 .02
30
20 2590349
2562635 257.0999
258.0316 NL:
100 6.46E5
90 N C14Hg CINOZ +H
C14Hs Cl1N7 O,
80 pa Chrg 1
70
60
50
40
260.0287
30
20 2590350
\\\\\\.\\\\\\\\.\\\.\\\\\\\\.\\\\\\\\\\\\\\\‘\\uw\\uww\
2550 2555 256.0 2565 2570 2575 2580 2585 2590 2595 260.0
miz
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Product 3al
HRMS (ESI) m/z calcd for Ci14sHsBrNO, ", (M+H) *301.9811, found 301.9811.

Relative Abundance
en
2

3008671

301.0754
3011549 301.9811

3032299

3029846

303.9790

304.2607

305.1572

3056068

3019811

3029845

303.9791

3049824

T
3005

A Mt s s e R M Rt et M e
3010 3015 3020

Product 3am
HRMS (ESI) m/z calcd for CisHsF3sNO,", (M+H) *292.0580, found 292.0580.

2908459 n

i e s
3025 3030
miz

M e et st o e e o e et et e
3035 3040 3045 305.0 3055

2920925

2920580

292

2930613

LAY A Ataes latedhcies aad s tatet s aad s Mnd st aad ot
2908 2910 2912 2914

T B e i s
2916 2918 292.0

miz

T
2922

76

LAMAAM At s At sonad etod Mo Astes Asad Mt Mo anes st east Mot
2924 2926 2928 293.0

T
2932

NL:
3.25E6

HUCHENGXIAN-
H208#1 RT:-0.00 AV:
1 T:FTMS + p ESI Full
lock ms
[50.0000-750.0000]

NL:

4.32E5

C14Hg BrINO2 +H:
C14HgBriN; 0y
paChrg 1

NL:

6.34E6

DZHY-
HUCHENGXIAN-
H211#123 RT: 055
AV T:FTMS +p
ESI Fullms
[120.0000-750.0000]

NL:

8.43E5

C15Hg F3NOz +H:
C1sHoF3N102
pa Chrg 1



Product 3an
HRMS (ESI) m/z calcd for CisHsF3sNO, ", (M+H) *308.0529, found 308.0529.

Relative Abundance

@
NL

j 8347

] DZHY-HUCHENGXIAN-

] H212432 RT 014
145 AV 1T FTMS + p ESI

1 082 Fulllock ms

] [50.0000-750.0000]
1404
135
13.0
125

] 307.1442 3081472 3082049 308.8993

3080 NL

j 84165

] C15Hg FaNO3+H

] CisHoFaN1 03
14.5 pa Chrg 1
1404
135
13.0
125

B Satas tasee: T T T e e e b e e A A T T

307.0 307.2 307.4 3076 307.8 308.0 3082 308.4 3086 3088 309.0
miz

Product 3ao
HRMS (ESI) m/z caled for Ci14HgN204", (M+H) ©269.0557, found 269.0557.

Relative Abundance

&
269.0557 NL:
100 1.45E6
© DZHY-HUCHENGXIAN
H21541 RT:0.00 AV-
80 1T:FTMS +p ESIFul
266.1286 lock ms
70 [150.0000-750.0000]
60 271.0844
50
0
30
20 267.1208 270.0590
268.0947 2712629
10 266.9584 | 767 2683 270.9794 | 2720874
o | L i1
760 0657 NL:
100 8.45E5
%0 C14HgN2 04 +H
C14HgN2 04
80 pa Chrg 1
70
60
50
40
30
20 270.0590
10
271.0624 2720633
O e T (M e T T e e o AT T T
266.5 267.0 2675 268.0 2685 269.0 2695 2700 2705 2710 2115 2720
miz
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Product 3ap
HRMS (ESI) m/z caled for CisH11NOs*, (M+Na) *288.063 1, found 288.0632.

@
N
503 2007
45 DZHY-
E HUCHENGXIAN-
407 122441 RT- 000 AV-
E 1T FTMS + p ESI Ful
@ 359 lock ms
AE 2880097 [50.0000-750.0000]
5
€307
2
S
2257
g, 7
EPYE 2880632
O
159
104
=
o l
P 7880637 N
3 8.32E5
457 G5 H11NO3 +Na
3 C15H11N103Na+
404 pa Chrg 1
355
303
25
204 289.0665
1589
10
=
S S N
2872 2874 2876 2878 2880 2882 2884 2886 2888 2890 2802 2894 2896 2898
miz

Product 3aq
HRMS (ESI) m/z calcd for Ci16H14N202", (M+H) "267.1128, found 267.1130.

[}
267 1130 NL-
1003 1.15E9
N DZHY HUCHENGXIAN-
E H227#131 RT 058
803 AV 1T FTMS +p ESI
E Fulllock ms
2 703 [50.0000-750.0000]
I
£ 604
2 909
S
£ 509
g,
T 40y
< |
o 303
203 2720473
104 2600683 299 1362
011760708 1850845 2121184 2240709 (2380805 252]021‘ ‘ 2601334 3021153 3210484 3383410 33045 g0 00,
100 767 1128 N
E| 8.30E5
907 C1eH1aN205+H
3 C16H1sN202
80 pa Chrg 1
703
607
503
407
307
207
10
OE 2721271
T TP e P e e e e e
180 200 220 240 260 280 300 320 340 360
miz
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Product 3ar
HRMS (ESI) m/z caled for CisHi3sNO:>", (M+H) ©252.1019, found 252.1019.

@
2521020 NL
1009 189E8
0] DZHY-
E HUCHENGXIAN-
80 H218#1 RT-0.00 AV-
E 1T:FTMS +p ESI Ful
® 703 lock ms
I [50.0000-750.0000]
5
< 60
g 504
S
3 509
e 3
Z 0]
o) E
o 304
207 2631053
103 2540812
o 12400978 2499628 2510338 2519797 i 2550843 256.0970
100 757 1070 NL
3 8.33E5
90} T 16 H1a NOg +H:
] CgH1aN102
804 pa Chrg 1
703
607
509
E
30
20 2631053
10
E| 2541086 255.1095 256.1129
A A e - ey R
2490 2405 2500 2505 2510 2515 2520 2525 2530 2535 2840 2545 2550 2555 2560

miz

Product 3as
HRMS (ESI) m/z caled for CisHi7NO:", (M+H) "280.1332, found 280.1332.

2801332 NL
1005 3.68E8
1 DZHY-
90 HUCHENGXIAN-
1 H216#1 RT:0.00 AV-
1 ZC D 4 T-FTMS + p ESI Ful
o 804 lock ms
2 ] [50.0000-750.0000]
-
2 709
2 ]
< 1
2 604
5 7 2521020
© 503
E 302.1151
409 288.0094
] 2490376 264.0434 279.0934 289.1028 3040735
0 2380864 2450682 | 2531053 2580315  \  [2671209 2740838 | 2841281 2930725 2971598 /3081645 3161180
2801332 NL
1003 815E5
Cg Har NO +H:
90 C1gHgN1 02
E pacChrg 1
80
705
60
50 T
40
30-1

UL L et e e e e e ) e ) S 0L B s e
235 240 245 250 265 260 265 270 275 280 285 290 295 300 305
miz
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Product 3at

HRMS (ESI) m/z caled for C20H21NO>", (M+H) *308.1645, found 308.1645.

307 1605
3 308 1645
2
kel
2
3
<
2
H 3070880
3
w
3061739
— 308.8790 3101792
305 5563 306.2765 ]A 309.1682
306 1645
3091679
3101712 311.1746 3121755
— I I B oL LA o I L T A B o e T
3055 306.0 3070 3075 3080 3085 309.0 3095 3100 3105 3110 5 3120

Product 3au

®
NL:
3.98E6
DZHY-HUCHENGXIAN-

H217#12 RT. 0.05
AV:1T:FTMS +p ESI
Fulllock ms
[150.0000-750.0000]

NL:

T98E5

Cog H21NO2 +H:
CagH22N1 02
pa Chrg 1

HRMS (ESI) m/z caled for CisHioCINO,", (M+H) " 272.0473, found 272.0473.

2
T

©
=3

267.1209

Relative Abundance
[T T R )
s 8 8 38 3 8

2681246

>

=3

269.1282
|

270.1123
L

272.0473

2711159

2740838

274

273.0507 ‘

2750871

2733 276.0636
.

2770372
i

278.0559
1

1005

2721

2740443

2730506

275.0477
| 276.0510
T

277.0519
T

2780553

80

T T T T
275 276

217

T
278

NL:

6.21E7
DZHY-HUCHENGXIAN-
H220#11 RT. 0.05

AV 1T:FTMS +p ESI
Fulllock ms
[50.0000-750.0000]

NL:

6.39E5

C15H10 CINO2 +H,
C15H11Cl4 N4 O2
paChrg 1




Product 3av
HRMS (ESI) m/z caled for C1sHioN20s ", (M+H) ©299.0662, found 299.0665.

Relative Abundance

2991393 NL
1009 993E7
907 DZHY-HUCHENGXIAN-
E H224433 RT-0.15
803 AV 1T:FTMS +p ESI
E 299.0665 Full lock ms
70 [50.0000-750.0000]
60
50
407
303
E 2981315
20 3001427
3 300.0698
109 298.08\14
0! 299.0662 NL
1009 833E5
90 C15H1o N2 O5+H:
E C15H11N2 05
80 e pa Chrg 1
70
60
50
403
303
20 3000696
103
e N e e ; e !
2978 298.0 2982 298.4 2986 2988 299.0 2992 2994 2996 2998 3000 3002 300.4 3006
miz

Product 3aw
HRMS (ESI) m/z caled for C14H7CINO,", (M+H) 291.9927, found 291.9927.

Relative Abundance

NL
3 1.78E6

073 DZHY-HUXINGCHEN-
B H219#17-127 RT:

E 0.08-0.57 AV: 111T:
0.6 FTMS + p ESIFul ms
E [65.0000-750.0000]

0.5 291.9308
E 291.9927 2920970 202.3637
044 PR /22,1560 2023890
03]
0.2
0.19
00 7579527 NL
El I 4.89E5
0.7 C1sH7 Cl2NO2 +H
] C1sHg ClaN1 02
| a Chrg 1
06 pa Chrg
0.5
0.44
0.3
027
0.1
0.0 rrrrrrerprerpeeey T T T T T LA RALARAS ate Mtassony oo hess Aens hoas ot Moaniaas tna e e e Mat s e
2915 2916 2917 2918 2919 2920 2921 2922 2923 2924
miz

81




Product 3ax

HRMS (ESI) m/z calcd for C17H1sNOs", (M+H) *314.1023, found 314.1021.

©
3141021 NL:
100 1.96E5
90 DZHY-HUCHENGXIAN-
H222#13-21 RT.
80 0.06-0.09 AV:9T: FTMS
+p ESIFulllock ms
o 70 [60.0000-750.0000]
&
© 60
2
5
< 50
2 3109066
2 10.€
= 40
o]
o 30
3149014
20
311.0765 312.9230 315.0540 316.9105
313.2738
1 M l ‘ 316.2681
o | I i i
3141023 NL:
100 8.18E5
90 C17H15NOs +H
C17H1N1 05
80- pa Chrg 1
70
60
50
40
30
20 315.1057
10
316.1090
0 T T T T T T T T T e T T
310 315 3120 3125 3130 3140 3145 3150 3155 316.0 3165 3170
miz

Product 3az

HRMS (ESI) m/z caled for CisHii1NO,", (M+H) "274.0863, found 274.0863.

82

274.0863 NL
1009 3.97E6
903 DZHY-
E HUCHENGXIAN-
I H236#1 RT-0.00 AV
3 1T FTMS +p ESI Full
o 70 lock ms
S [60.0000-750.0000]
§
T
2 604
S
2 50
PR
e 3
5 403 2821125
)
304 2790935
F 2769462 23099;30 s062
3 51750 2750900 AR '
109
E 267.2685 2730:86 : ILI 2700520 | { «I J ‘
E| L I
108 2740863 L
E 8.16E5
905 Cig Ha1 NO2 +H
] C1gH1zN102
80 pa Chrg 1
70
60}
503
10 T
30
204 2750896
10
E| 276.0930 57710063 278.0972 279.1006
L L ey L I e LU e e
265 266 267 268 269 270 271 272 273 274 275 276 277 278 279 280 281 282
miz




Product 3ba
HRMS (ESI) m/z calcd for Ci3HsN2O, ", (M+H) *225.0659, found 225.0659.

225 0650 NL
100 340E7

HUCHENGXIAN-

80 H233#1 RT.0.00 AV:
1T.FTMS + p ESI Full
70 lock ms
[60.0000-750.0000]

Relative Abundance
o
=)

226.0692

22:/01 08 2217?51 6 223.0635 224‘,?71 0 2251964 226 ?565 228,?157 2289539

2250659 NL:
100 8.58E5
90 Cq3aHgN2 0z +H:
C13HoN2 02
80- pa Chrg 1

226.0692 -+

2270728 228.0735
L o e e . A e s s e e e L e e e L N L e e
2210 2215 2220 2225 2230 2235 2240 2245 2250 2255 2260 2265 227.0 2275 2280 2285
miz

Product 3bb
HRMS (ESI) m/z caled for C14H10N202", (M+H) ©239.0815, found 239.0816.

2390816 NL:
1.81E9

HUCHENGXIAN-
- H232#1 RT-0.00 AV
1 T:FTMS + p ESI Full

lock ms
[50.0000-750.0000]

Relative Abundance
o
3

30 237.1026
2714077
20 241.0883
10 2310834
1781590 188.9845 2050850 2170472 2240707\, 2491002 | | 2129,
100 239.0875 NL:

8.49E5
90 C1sH1gN2 Oz +H:
C14H11N202
80: pa Chrg 1

260.0682 288.0324 3100143
219 ?933 2930724 3010751 _314.9920

2430925

O e e e e s S e
190 200 210 220 230 240 250
miz

T T T
260 270 280 290 300 310

83




Product 3bc

HRMS (ESI) m/z caled for Ci14HioN2O3", (M+H) 7255.0764, found 255.0765.

2550765 NL:
100 551E7
% DZHY-HUXINGCHEN-
H230#39-80 RT;
80 017036 AV 42T
FTMS + p ESI Fullms
s 70 [65.0000-750.0000]
5
< 60
g 4
S
£ 50
©
2 2541289
ERU
&
30 2521232
20 2530311 2560799
103 251.9089 253 1260 2548794
0 N 2526283 | 2540334 | 2545303 ||| 2555379 2565046 2570829 2580776 2589829
100 55,0764 NL:
847E5
90 C14H1oN2 O3 +H
C14H11N203
80 pa Chrg 1
70
60
50
40
30
20 2560798
10
0 257.0831 258.0840 2590874
——— T T T T T T T T T T T T
2620 2625 2530 2535 2540 2545 2850 2855 2560 2565  25/0 2575 2680 2885 2500
miz

Product 3bd

HRMS (ESI) m/z caled for C17H10N202", (M+H) "275.0815, found 275.0808.

©
NL:
2 3.22E4
DZHY-HUCHENGXIAN-
28 H250416-81 RT:
o7 0.07-0.36 AV: 66 T:
AT FTMS + p ESI Full ms
o 26 [60.0000-750.0000]
§25
S
524
ES
P 23 275.0612 2754522
522 274.8413
& 21 2754858
20
19
18
" 275.0815 NL:
e 8.22E5
2 C17H1N202+H
28 G17H11N202
27 pa Chrg 1
26
25
24
23
22
21
20
19
18
e o e e I B e B B o S A e e B e o e B
27480 27485 274.90 274.95 275.00 275.05 275.10 27515 27520 275.25 275.30 27535 27540 27545

miz

84




Product 3be

HRMS (ESI) m/z caled for Ci14HoNO4S™, (M+H) *288.0325, found 288.0324.

2721110

Relative Abundance
o
3

2742737 276.0424
I L L

279.0933

278.1651 | 280.0967
I

2821853

284.2952

2880324

2890359

290.0281
i

2930724

‘ 2940756
i

297.0824
I

NL:
157E8

DZHY-
HUCHENGXIAN-
H234#1 RT:0.00 AV-
1T:FTMS + p ESI Full
lock ms
[50.0000-750.0000]

301.0751 305.0726
I L

0%

288.0325

289.0359
290.0283

296.0385
T

NL:

8.05E5
C14HgNO4S +H
C14H10N104S,
pa Chrg 1

LB e s e
272 274

Product 3bf

T
276

LB e s
278 280

T
282

T
284

286

BRI e s e o s
290

288
miz

1 2920350 294.0393
4

T
292 29:

T
296 298

T
300

L B s
302 304 306

HRMS (ESI) m/z caled for Ci14HisNO:>", (M+H) "230.1176, found 2230.1177.

Relative Abundance

2325

228.9539
L

2300112

2301177

229.9434

230.2480
i

2311210

|

NL:
1.02E7

HY-
HUCHENGXIAN-
H238#1 RT:0.00 AV:
1 T:FTMS +p ESIFull
lock ms
[60.0000-750.0000]

232.0113

30,1176

2311209

NL:

8.51ES
C14H1sNO2+H
C1sH1sN1 02
pa Chrg 1

85

2321243
|ANad naaas s T

T
2320




Product 3bg
HRMS (ESI) m/z caled for Ci3Hi3sNO:>", (M+H) "216.1019, found 216.1021.

Relative Abundance

©
216.1021 NL
100 643E6
90 HUCHENGXIAN-
80 H238#1 RT-0.00 AV
1T-FTMS + p ESI Ful
70 lock ms
[60.0000-750.0000]
60
50
217.9564
40
30
20 21710852
. 214.0388 2150114
213.0012 ' 216.0079 h 219.0069
o Al ) | 1 / | i
100 716.1019 NL
861E5
% C13H13NOg +H:
CaaH1aN1 02
80 pa Chrg 1
70
80
50
40
30
2 21710853
10
2181086 2191095
L T T T L T I T S T A S T T T T L A O A
2125 2130 2135 2140 2145 2150 2155 216.0 2165 217.0 2175 2180 2185 2190
miz

Product 3bh
HRMS (ESI) m/z calcd for Ci12Hi3NO,*, (M+H) *204.1019, found 204.1019.

Relative Abundance

2041019 NL:
100 227€7
2 DZHY-HUXINGCHEN-
H244#1 RT: 000 AV
80 1T FTMS +p ESI Ful
lock ms
70 [65.0000-750.0000]
60
50
40
30 2050032
20
2030325 205.1055
10 202 0351 | l 206.0600
0 | N | |
2041019 NL:
100 8.70E5
9 C12H13NOz+H
C12H14N1 02
80 pa Chrg 1
70
60
50
40
30
20
2051053
10
o 206.1086
: e et B A A el i i i i I, el
2020 2025 2030 2035 2040 2045 2050 2055 2060
miz
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Product 3bi
HRMS (ESI) m/z caled for C1oHoNO:2", (M+H) *176.0706, found 176.0708.

Relative Abundance

100
%0
80
70
60
50
40
30
20
10

0

1671046

169.0111

173.0124

171.1492 172,(‘)?35

174.1604

A

175.0454

176.0708

177.0742

| o]

1791181

181.0008 181'?798 183.0927
! Xt

NL:
1.88ET7

HUCHENGXIAN-
H240#1 RT- 0.00 AV:
1T:FTMS +p ESI Full
lock ms
[50.0000-750.0000]

184.9841 1859303
n 1 I

100
90
80
70
60
50
40
30
20
10

0y

176.0706

177.0740

178.0

73 179.0782 180.0840

NL:

8.89E5
C1gHgNO2 +H:
CiwHwN102
pa Chrg 1

182.0858

167

168

169

Product 3bj
HRMS (ESI) m/z caled for CisHiiNO,", (M+K) "276.0421, found 276.0423.

Relative Abundance

1004

» @
T

~
=

a2 o o
3 2.8

Noow
S 3
T T oL T

>

T
170

T
171 172

173

2756818

174

175

176

e
177
miz

276.0423

2759870

179 180 181

T
182 183

184

185

NL:

6.25E4
DZHY-HUCHENGXIAN-
H245#19-39 RT:
0.08-0.17 AV:21T.
FTMS + p ESI Full ms
[80.0000-750.0000]

277.0385

2765383

o N @ o 2
g5 3 3 8o

[SEETIN
S & 3

o
3
DTt oD Do T o,

>

=}

276.0421

NL:

7.86E5
C15H11NO2 +K
C15H11N102Ky
pa Chrg 1

277.0455

87




Product 3bk

HRMS (ESI) m/z caled for C17H1sNO3", (M+H) ©282.1125, found 282.1125.

Relative Abundance

100
%0
20
70
60
50
40
30
20

280.0948

280.6589 2808962

2821125

231.9119 2822791
281.0974

2831158

2828936 l

2831805

2841841

284.8906

0
100
%0
20
70
60
50
40
30
20

2821125

2831158

2841192
prreryere

P
2800

Product 3bo
HRMS (ESI) m/z caled for Ci4HsFNO,", (M+H) *242.0612, found 242.0612.

LAe Mt bt e
2805

Bt e e e et e et asat s e ettt
2810 2815 2820 2825

T
2830

P
2835

e T
2840 2845

NL:

2.22E6

DZHY-
HUCHENGXIAN-
H237#1 RT-0.00 AV-
1T-FTMS + p ESI Ful

lock ms
[60.0000-750.0000]

NL:

822E5

Ca7H1s NO2 +H:
C47H1sN1 03
pa Chrg 1

Relative Abundance

2432876
2420612
2400870 2421177 2420400
29
o 220572
] 243.0645
6]
e
29
O e T T e e T e ——
2410 2412 2414 216 218 2420 2422 2424 24256 2428 2430 2432
miz

88

NL:

453E7
HUCHENGXIAN-
H276#46 RT:0.20
AV-1 T FTMS +p
ESIFulllock ms
[50.0000-750.0000]

NL:

852E5

C14Hg FNO2 +H
C1aHaF1N102
pa Chrg 1



Product 3bp
HRMS (ESI) m/z caled for CisHiiNO2", (M+H) *238.0863, found 238.0863.

238.0863 NL
1003 5 60E7
a0 HUCHENGXIAN-
3 H270#43 RT-0.19
80 AV: 1 T-FTMS +p
E ESI Full lock ms
» 709 4 [50.0000-750.0000]
g
S 60
g
S
£ 509
2 3
3 40
] |
© 30
207 239.0895 241.9368
103
] 2351418 236.1071 237.9825 239.9837 2409873 |
iE! L N il | N L |
2380883 NL
1009 8.43E5
90 Ci5H11NO2 +H:
E C15H1z2N1 02
809 pa Chrg 1
704
607
50
404
30
20 239.0896
10
OE 240.0930 241.0939 2420972
A e o L B A e L L L L B e e AR S
2350 2355 236.0 2365 2370 2375 238.0 2385 239.0 2395 2400 2405 2410 2415 2420
miz

Product 3bq
HRMS (ESI) m/z calcd for CisHsFNO:", (M+H) ©242.0612, found 242.0613.

2439345 NL
100 115E7
%0 24036 HUCHENGXIAN-
H271#1 RT: 0.00
80 AV- 1T FTMS +p
PRATE ESI Full lock ms
| 50.0000-750.0000
g7 2422841 [ ]
S 60
5
£ 50
2
£ 40
]
o 30
20
10 2“40-;925 240 |987“ 242_T399 2432880 2449383
|
0
T20612 NL
100 8.52E5
90 C1aHg FNO2 +H
C1aHaF1N1 02
80 pa Chrg 1
70
60
50
40
30
20 2430645
10
2440679 2450688
O e e e e e e e e e e e ey et 00d gt e ol Mane e sed bt oot ens Ly et M ot enns s et Mot el Meand Mt Mast et ot ancs L i
2400 2405 2410 2415 2420 2425 2430 2435 2440 2445 2450
miz
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Product 3br
HRMS (ESI) m/z caled for C14HsCINO:", (M+H) ©258.0316, found 258.0316.

NL:

176E7
HUCHENGXIAN-
H272424 RT:0.11
AV 1 T:FTMS +p
ESI Full lock ms

@ 256.9506 [50.0000-750.0000]
I
S
2
5
2
<
@
=
= 2580316
14 259.0576
0= 258.0316 259.0350 NL:
12 6.46E5
C14Hg CINOZ +H:
11 C14Hg Cly N4 Oz
10- pa Chrg 1
9
8
T
6
5
4
3
2
1
OF e |
A e o e e N s e e s g A AR e e e e Atk e e e AR s bt Mo s
2570 2572 2574 2576 2578 2580 2582 258.4 2586 2588 2590
miz

Product 3bs
HRMS (ESI) m/z caled for Ci14HgBrNO, ", (M+H) "301.9811, found 301.9815.

NL:

957E6
HUCHENGXIAN-
H273#32 RT: 0.14
AV-1T:FTMS +p
304.1525 ESI Fulllock ms
° [50.0000-750.0000]
3
5 303.9790
2
3
<
2
5 302.3052
e Sk 304.5546
6 =
4
25
0 07T 98T 039797 NL
E 4.32E5
C14Hg BINO +H
C14HgBrqiN1 0z
pa Chrg 1
302.9845
E
43
2
Oy 160t et s My mnns ot eacd et et s oced s M A Lot ot st ot gt Mt Rt Mt e Rt ke et el Mt Mt M i Mt el koot ot ot oos Moos MMt e e unt
3016 3018 302.0 3022 3024 3026 3028 303.0 3032 3034 3036 3038 304.0 3042 3044
miz

90



Product 3bt
HRMS (ESI) m/z calcd for CisHsFNO:", (M+H) " 342.0612, found 342.0613.

Relative Abundance

100
%0
80
70
60
50
40
30
20

2419367

242

240.0925 2409874

|

2422841

0613

2429399 ~ 243.2880

2439345

100

2421

612

243.0645

244 0679

Product 3bu
HRMS (ESI) m/z caled for CisHii1NO>", (M+H) *238.0863, found 238.0862.

Relative Abundance

100
<
80
70
60
50
40
20
20

232.1542
P

2330181 e 2351417 2361070 2371007

T T B Rt e e et
2405 2410 2415 2420

2380862

2390895

T
2435

b
2440

2419367 2439345

2400925 2409874 i | \ 2432880

100
%
80
70
60
50
40
30
20

239.0896

232 233 234 235 236 237

240 241 242

238 239
miz

91

240.0930 241.0939
T

242.0!
T

972 2431006 2441039
T

243 244

NL:

1.15E7
HUCHENGXIAN-
H275#1 RT: 0.00
AV:1T:FTMS +p
ESIFull lock ms
[50.0000-750.0000]

NL:

8.52E5

C14Hg FNO +H:
C14HoF1N102
pa Chrg 1

NL:

1.02E8
HUCHENGXIAN-
H274#1 RT-0.00
AV 1T FTMS +p
ESI Fulllock ms
[50.0000-750.0000]

NL:

8.43E5
GC1sH11NO2 +H
CisH1a2 N4 O2
pa Chrg 1



Product 4a

HRMS (ESI) m/z calcd for C14H10F2INOS™, (M+H) ©405.9569, found 405.9554.

Relative Abundance

1005

404.0667

405.0604

4059554

407.0577

408.0606

405 9569

406 9602

4079527
)

L)
4040

T T
4045 4050

Ty
4055

T
4060
mz

92

T
4065

T
4070

T

T
4075

T
4080

@
NL
253E6
DZHY-HUGHENGXIAN-
H225#1 RT 0.00 AV: 1
T-FTMS +p ESI Ful ms
[60.0000-750.0000]

NL:

811ES
C1sH10F2INOS +H
C1aH1F2l1N1018q
pa Chrg 1




