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Part 1. Experimental Procedures and Analytical Data
General Methods:

All experiments were conducted in air, utilizing commercially available analytical
reagents and solvents that do not require further purification. The 'H NMR and '3C
NMR spectra were recorded at 400 MHz and 101 MHz, using a Bruker Ascend 400
MHz NMR spectrometer. TMS was employed as the reference for chemical shifts.
High-resolution mass spectrometry (HRMS) was performed on an Agilent
Technologies LC-TOF instrument. X-ray crystallography of compound 3a was carried
out using a Bruker Smart Apex CCD area detector diffractometer with graphite-

monochromated Mo Ka radiation at a temperature of 23(2) °C.

General procedure for the synthesis of product 3 and 5:
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NBS or NPS (2 mmol) were added to a solution of substrate (I mmol) in
dichloromethane (4 mL), and the solution was stirred at 120°C for 12 hours. After the
reaction completed, extract the mixture with saturated sodium bicarbonate solution (30
mL x 3 times). Dry the combined organic layers over anhydrous sodium sulfate.
Remove the solvent under reduced pressure to obtain the crude product. Purify the
crude material by flash silica gel column chromatography to isolate product 3 (PE:EA
=30:1 — 10:1) and Product 5 (PE:EA =10:1 — 2:1).

Procedure for the synthesis of compound 6 and 7:
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To the solution of product 3a or 3b in ethanol/dichloromethane (2 mL / 0.4 mL),
add hydrazine hydrate (65 wt%, 104 uL, 1.4 mmol). Stir the resulting mixture at 25 °C
for 20 minutes. A white precipitate is observed upon reaction completion. After the
reaction is complete, add 1 mL of H2O and extract with diethyl ether (30 mL % 3). Dry
the combined organic layers over anhydrous sodium sulfate and concentrate under
reduced pressure. Purify the target compound by flash silica gel column
chromatography using ethyl acetate/petroleum ether (10:1 — 3:1) to obtain product 6

or7.

Radical trapping experiments

AN . BN
TEMPO (2 equiv) _N =N N
or BHT (2 equiv) S
OO R T !
=N DCM, 120 °C

8, 9, 10 were detected by HRMS

Isoquinoline (1 mmol, 1 equiv), 2-bromoisoindoline-1,3-dione (2 mmol, 2 equiv),
2,2,6,6-tetramethylpiperidin-1-oxyl (TEMPO) (2 mmol, 2 equiv) or 2,6-di-tert-butyl-4-
methylphenol (BHT) (2 mmol, 2 equiv) and DCM (4 mL), were added in a Schlenk
tube, and the mixture was stirred for 12 hours at 120 °C using a heating mantle under

nitrogen atmosphere. The target compound was detected by HMRS.
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Part 2. NMR Spectra of New Compounds and Selected Known Compounds
'H and 3C NMR data

Br

2-(4-Bromoisoquinolin-1-yl)isoindoline-1,3-dione (3a). Product 3a was synthesized according to
General procedure, yellow solid (316 mg, 0.90 mmol, 90% yield), mp 186-187 °C. "TH NMR (400 MHz,
CDCls) 6 8.79 (s, 1H), 8.28 (d, /= 8.5 Hz, 1H), 8.03 (dd, /= 5.5, 3.1 Hz, 2H), 7.90-7.83 (m, 4H), 7.72—
7.66 (m, 1H). BC{'H} NMR (101 MHz, CDCl;) § 167.1, 144.9, 143.7, 136.8, 134.8, 132.3, 132.0, 129.3,

127.1, 126.8, 125.1, 124.2, 121.3. HRMS (ESI) m/z [M+H]" caled for C;;H;(BrN,0;: 352.9926; found:

352.9925.
Br
Br: N
N
OO0

2-(4,6-Dibromoisoquinolin-1-yl)isoindoline-1,3-dione (3b). Product 3b was synthesized according to
General procedure, yellow solid (350 mg, 0.81 mmol, 81% yield), mp 168—-169 °C. TH NMR (400 MHz,
CDCly) 6 8.80 (s, 1H), 8.45 (d, /= 1.8 Hz, 1H), 8.02 (dd, J=5.5, 3.0 Hz, 2H), 7.86 (dd, J = 5.5, 3.0 Hz,
2H), 7.75 (dd, J=9.1, 1.6 Hz, 1H), 7.70 (d, J= 8.9 Hz, 1H). BC{'H} NMR (101 MHz, CDCl;) 6 166.9,
145.0, 144.8, 137.8, 135.0, 134.3, 133.0, 131.9, 129.2, 127.9, 126.9, 125.6, 124.3, 123.6, 119.6. HRMS

(ESI) m/z [M+H]" caled for C17HyBr,N,0,: 432.9010; found: 432.9016.



Br

2-(4,7-Dibromoisoquinolin-1-yl)isoindoline-1,3-dione (3¢). Product 3¢ was synthesized according to
General procedure, yellow solid (260 mg, 0.60 mmol, 60% yield), mp 250-251 °C. "TH NMR (400 MHz,
CDCI3) 0 8.82 (s, 1H), 8.17 (d, J=9.0 Hz, 1H), 8.06 (dd, J=5.5, 3.1 Hz, 2H), 8.00 (d, /= 1.9 Hz, 1H),
7.96 (dd, J=9.0, 1.9 Hz, 1H), 7.90 (dd, /= 5.6, 3.1 Hz, 2H). BC{!H} NMR (101 MHz, CDCI3) 6 166.9,
144.1, 144.0, 135.9, 135.4, 135.0, 134.3, 131.9, 128.6, 128.0, 127.3, 124.4, 123.9, 123.6, 121.0. HRMS

(ESI) m/z [M+H]" caled for C17HoBr,N,0,: 432.9010; found: 432.9020.

2-(4,8-Dibromoisoquinolin-1-yl)isoindoline-1,3-dione (3d). Product 3d was synthesized according to
General procedure, yellow solid (324 mg, 0.75 mmol, 75% yield), mp 237-238 °C. "TH NMR (400 MHz,
CDCI3) o 8.85 (s, 1H), 8.34 (d, J = 8.6 Hz, 1H), 8.05-7.99 (m, 3H), 7.83 (dd, J=5.5, 3.1 Hz, 2H), 7.65
(t, J=28.0 Hz, |H). BC{'H} NMR (101 MHz, CDCl;) ¢ 167.0, 144.3, 142.9, 138.8, 136.4, 134.6, 132.7,
132.0, 127.5, 125.9, 124.3, 121.8, 118.5. HRMS (ESI) m/z [M+H]* calcd for C;7HyBr,N,0O,: 432.9010;

found: 432.9019.

Cl



2-(4-Bromo-7-chloroisoquinolin-1-yl)isoindoline-1,3-dione (3e). Product 3e was synthesized
according to General procedure, yellow solid (297 mg, 0.77 mmol, 77% yield), mp 220-221 °C.'H NMR
(400 MHz, CDCl,;) ¢ 8.86 (s, 1H), 8.30 (dd, /= 6.3, 3.5 Hz, 1H), 8.02 (dd, J=5.5, 3.1 Hz, 2H), 7.84 (dd,
J=15.5,3.1 Hz, 2H), 7.77 (q, J = 3.5 Hz, 2H). BC{!H} NMR (101 MHz, CDCl;) J 167.0, 144.4, 138.8,
134.6, 132.6, 132.3, 131.7, 130.3, 126.8, 125.0, 124.2, 121.7. HRMS (ESI) m/z [M+H]" caled for

C,7HoBrCIN,O;: 386.9536; found: 386.9535.

2-(4-Bromo-8-chloroisoquinolin-1-yl)isoindoline-1,3-dione (3f). Product 3f was synthesized
according to General procedure, yellow solid (278 mg, 0.72 mmol, 72% yield), mp 156—157 °C."TH NMR
(400 MHz, CDCl;) 6 8.85 (s, 1H), 8.30 (dt, J=7.6, 3.8 Hz, 1H), 8.01 (dd, J=5.5, 3.1 Hz, 2H), 7.84 (dd,
J=5.5,3.1Hz,2H), 7.77 - 7.74 (m, 2H). *C{'H} NMR (101 MHz, CDCl;) 6 167.0, 144.4, 142.3, 138.8,
134.6, 133.0, 132.3, 131.7, 130.3, 126.8, 125.0, 124.2, 121.7. HRMS (ESI) m/z [M+H]" caled for

C17H9BrCIN,0,: 386.9536; found: 386.9538.

2-(4-Bromo-6-iodoisoquinolin-1-yl)isoindoline-1,3-dione (3g). Product 3g was synthesized according
to General procedure, yellow solid (272 mg, 0.57 mmol, 57% yield), mp 216-217 °C. '"H NMR (400
MHz, CDCl;) ¢ 8.80 (s, 1H), 8.68 (d, /= 1.6 Hz, 1H), 8.03 (dd, J = 5.5, 3.0 Hz, 2H), 7.94 (dd, J = 8.8,
1.6 Hz, 1H), 7.90-7.86 (m, 2H), 7.53 (d, J = 8.8 Hz, 1H). BC{H} NMR (101 MHz, CDCl;) J 166.9,

144.6, 138.2, 137.8, 135.7, 135.0, 131.9, 126.3, 125.9, 124.3, 119.3, 100.4. HRMS (ESI) m/z [M+H]*
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calcd for C;7HyBrIN,O,: 478.8892; found: 478.8896.

2-(4-Bromo-5-iodoisoquinolin-1-yl)isoindoline-1,3-dione (3h). Product 3h was synthesized according
to General procedure, yellow solid (210 mg, 0.44 mmol, 44% yield), mp 225-226 °C. '"H NMR (400
MHz, CDCl;) 0 8.90 (s, 1H), 8.20 (dd, J=7.5, 1.2 Hz, 1H), 8.06-7.99 (m, 2H), 7.91-7.85 (m, 3H), 7.44
(dd, J=8.5,7.5 Hz, 1H). BC{!IH} NMR (101 MHz, CDCl;) J 166.9, 148.1, 139.8, 135.0, 133.7, 131.9,
129.3,129.0, 125.8, 124.3, 119.9, 118.4. HRMS (ESI) m/z [M+H]* calcd for C,7HyBrIN,O,: 478.8892;

found: 478.8895.

Br Br
X
N
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2-(4,5,8-Tribromoisoquinolin-1-yl)isoindoline-1,3-dione (3i). Product 3i was synthesized according to
General procedure, yellow solid (153 mg, 0.30 mmol, 30% yield), mp 203-204 °C.'H NMR (400 MHz,
CDCl) 6 8.96 (s, 1H), 8.04 (dd, J=5.5, 3.1 Hz, 2H), 8.00 (d, /= 8.1 Hz, 1H), 7.87 (dd, /= 5.5, 3.1 Hz,
2H), 7.77 (d, J = 8.2 Hz, 1H). BC{'H} NMR (101 MHz, CDCl3) J 166.5, 148.5, 143.6, 139.2, 135.9,
135.7, 134.8, 132.4, 127.7, 1244, 120.0, 118.5, 118.3. HRMS (ESI) m/z [M+H]" caled for

C17H8Br3N202: 510.81 15, found: 510.8125.



2-(4-Bromo-6-methylisoquinolin-1-yl)isoindoline-1,3-dione (3j). Product 3j was synthesized
according to General procedure, yellow solid (132 mg, 0.36 mmol, 36% yield), mp 217-218 °C.'H NMR
(400 MHz, CDCls) ¢ 8.74 (s, 1H), 8.05-8.00 (m, 3H), 7.88-7.84 (m, 2H), 7.71 (d, J= 8.6 Hz, 1H), 7.50
(dd, J= 8.7, 1.6 Hz, 1H), 2.62 (s, 3H). BC{'H} NMR (101 MHz, CDCl;) 6 167.1, 144.6, 143.8, 143.4,
137.0, 134.8, 132.0, 131.6, 125.7, 125.5, 125.0, 124.2, 120.6, 22.3. HRMS (ESI) m/z [M+H]* calcd for

C,3sH,BrN,0O;: 367.0082; found: 367.0086.

Br

2-(4-Bromo-6-isopropylisoquinolin-1-yl)isoindoline-1,3-dione (3k). Product 3k was synthesized
according to General procedure, yellow solid (173 mg, 0.44 mmol, 44% yield), mp 119-120 °C."TH NMR
(400 MHz, CDCls) 6 8.75 (s, 1H), 8.08-8.00 (m, 3H), 7.90-7.83 (m, 2H), 7.75 (d, /= 8.7 Hz, 1H), 7.58
(dd, J=8.7, 1.7 Hz, 1H), 3.19 (h, J= 6.9 Hz, 1H), 1.37 (d, J = 6.9 Hz, 6H). BC{'H} NMR (101 MHz,
CDCly) 6 167.1, 153.9, 144.5, 143.7, 137.1, 134.8, 132.0, 129.3, 125.8, 125.1, 124.2, 123.2, 121.1, 34.8,

23.6. HRMS (ESI) m/z [M+H]" calcd for C,oH;sBrN,O,: 395.0395; found: 395.0399.

10
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2-(4-Bromo-5-methoxyisoquinolin-1-yl)isoindoline-1,3-dione (31). Product 31 was synthesized
according to General procedure, brown solid (96 mg, 0.25 mmol, 25% yield), mp 215-216 °C.'"H NMR
(400 MHz, CDCl;) ¢ 8.74 (s, 1H), 8.01 (dd, J=5.5, 3.1 Hz, 2H), 7.85 (dd, J= 5.5, 3.1 Hz, 2H), 7.54 (t,
J =282 Hz, 1H), 7.40 (d, J = 8.5 Hz, 1H), 7.16 (d, J = 7.8 Hz, 1H), 4.01 (s, 3H). BC{'H} NMR (101
MHz, CDCl;) J 167.0, 155.6, 146.0, 134.8, 132.0, 129.4, 128.9, 128.6, 124.2, 116.9, 115.8, 111.0, 55.9.

HRMS (ESI) m/z [M+H]" caled for C;gH;,BrN,O;: 383.0031; found: 383.0031.

2-(4-Chloroisoquinolin-1-yl)isoindoline-1,3-dione (3m). Product 3m was synthesized according to
General procedure, yellow solid (262 mg, 0.85 mmol, 85% yield), mp 198-199 °C.'H NMR (400 MHz,
CDCly) 6 8.65 (s, 1H), 8.32 (d, J = 8.5 Hz, 1H), 8.03 (dd, /= 5.5, 3.0 Hz, 2H), 7.91-7.84 (m, 4H), 7.72—
7.67 (m, |H). BC{'H} NMR (101 MHz, CDCl;) d 167.1, 140.9, 135.5, 134.9, 132.1, 132.0, 130.0, 129.3,

126.7, 125.0, 124.2, 124.2. HRMS (ESI) m/z [M+H]* calcd for C;;H;(CIN,O,: 309.0431; found:

309.0435.
Cl
X
N
Cl
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2-(4,7-Dichloroisoquinolin-1-yl)isoindoline-1,3-dione (3n). Product 3n was synthesized according to
General procedure, yellow solid (171 mg, 0.50 mmol, 50% yield), mp 252-253 °C.'H NMR (400 MHz,
CDCly) 0 8.65 (d, J = 0.8 Hz, 1H), 8.30-8.24 (m, 1H), 8.07-8.01 (m, 2H), 7.91-7.86 (m, 2H), 7.85-7.79
(m, 2H). BC{'H} NMR (101 MHz, CDCl;) § 167.0, 141.2, 135.6, 135.0, 133.9, 133.2, 131.9, 129.9,

127.5, 126.1, 124.4, 124.0. HRMS (ESI) m/z [M+H]* calcd for C;;HyCI,N,0,: 343.0041; found:

343.0043.
|
X
~-N
O=N_0

2-(4-Iodoisoquinolin-1-yl)isoindoline-1,3-dione (30). Product 30 was synthesized according to General
procedure, yellow solid (260 mg, 0.65 mmol, 65% yield), mp 195-196°C. 'H NMR (400 MHz, CDCl;)
09.02 (s, 1H), 8.14 (d, J= 8.5 Hz, 1H), 8.02 (dt, J= 7.0, 3.5 Hz, 2H), 7.89-7.84 (m, 3H), 7.80-7.76 (m,
1H), 7.71-7.65 (m, 1H). BC{'H} NMR (101 MHz, CDCl;) ¢ 167.1, 149.88, 146.0, 139.2, 134.9, 132.7,
131.98, 131.6, 129.5, 127.1, 125.3, 124.3, 98.6. HRMS (ESI) m/z [M+H]" caled for C,7H;IN,O,:

400.9787; found: 400.9791.

Br
|\Nj
N Z

/N

ON

2-(8-Bromopyrido[3,4-b]pyrazin-5-yl)isoindoline-1,3-dione (3p). Product 3q was synthesized
according to General procedure, yellow solid (177 mg, 0.50 mmol, 50% yield), mp 204-205°C."TH NMR
(400 MHz, CDCl;) 6 9.18 (d, J = 1.7 Hz, 1H), 9.14 (s, 1H), 8.96 (d, J = 1.7 Hz, 1H), 8.02 (dd, J = 5.5,
3.0 Hz, 2H), 7.85 (dd, J = 5.5, 3.1 Hz, 2H). 3C{'H} NMR (101 MHz, CDCl;) § 166.6, 150.1, 147.8,

147.4,146.7,145.1,135.9, 134.8, 132.0, 124.3, 121.8. HRMS (ESI) m/z [M+H]" calcd for C;sHgBrN4O,:

12



354.9831; found: 354.9836.

Br
| NN
N 7
Z N
0o N

2-(5-Bromo-1,7-naphthyridin-8-yl)isoindoline-1,3-dione (3q). Product 3r was synthesized according
to General procedure, yellow solid (176 mg, 0.50 mmol, 50% yield), mp 172-173°C. "TH NMR (400
MHz, CDCl;) 6 9.00 (dd, J=4.1, 1.6 Hz, 1H), 8.89 (s, 1H), 8.55 (dd, /= 8.6, 1.6 Hz, 1H), 8.02 (dd, J =
5.5,3.0 Hz, 2H), 7.84 (dd, J= 5.5, 3.1 Hz, 2H), 7.76 (dd, J= 8.6, 4.1 Hz, 1H). BC{'H} NMR (101 MHz,
CDCly) 6 167.0, 153.1, 146.3, 144.2, 134.7, 134.6, 133.0, 132.3, 126.8, 124.2, 120.0. HRMS (ESI) m/z

[M+H]* calcd for C;HoBrN;0,: 353.9878; found: 353.9879.

1-(4-Bromoisoquinolin-1-yl)pyrrolidine-2,5-dione (5a). Product 5a was synthesized according to
General procedure, yellow solid (213 mg, 0.70 mmol, 70% yield), mp 159-160°C. 'TH NMR (400 MHz,
CDCly) 0 8.75 (s, 1H), 8.25 (d, J = 8.5 Hz, 1H), 7.91-7.83 (m, 1H), 7.73-7.67 (m, 2H), 3.12-2.99 (m,
4H). BC{'H} NMR (101 MHz, CDCl;) 6 175.9, 145.1, 143.7, 136.8, 132.4, 129.5, 126.9, 126.2, 124.5,

121.5, 29.1. HRMS (ESI) m/z [M+H]" caled for Ci3H;(BrN,O,: 304.9926; found: 304.9927.

Br
Br:

1-(4,6-Dibromoisoquinolin-1-yl)pyrrolidine-2,5-dione (5b). Product Sb was synthesized according to

13



General procedure, yellow solid (184 mg, 0.48 mmol, 48% yield), mp 209-210°C. 'TH NMR (400 MHz,
CDCly) 6 8.77 (s, 1H), 8.44 (d, J= 1.9 Hz, 1H), 7.77 (dd, /= 8.9, 1.9 Hz, 1H), 7.56 (d, /= 8.9 Hz, 1H),
3.07 (d, J = 3.3 Hz, 4H). BC{H} NMR (101 MHz, CDCl;) J 175.7, 144.8, 137.8, 133.2, 129.3, 128.0,

126.2,124.8,120.0, 29.1. HRMS (ESI) m/z [M+H]" calcd for C13HoBr,N,0,: 384.9010; found:384.9026.

Cl

1-(4-Bromo-7-chloroisoquinolin-1-yl)pyrrolidine-2,5-dione (5¢). Product S5c¢ was synthesized
according to General procedure, yellow solid (169 mg, 0.50 mmol, 50% yield), mp 181-182°C."H NMR
(400 MHz, CDCl;) 6 8.75 (s, 1H), 8.20 (d, J=9.0 Hz, 1H), 7.79 (dd, J = 9.0, 2.0 Hz, 1H), 7.66 (d, J =
2.0 Hz, 1H), 3.15-3.03 (m, 4H). BC{'H} NMR (101 MHz, CDCl;)  175.8, 144.2, 144.1, 135.8, 135.2,
133.5, 128.8, 126.9, 123.4, 121.2, 29.1. HRMS (ESI) m/z [M+H]* calcd for C3HyBrCIN,0,: 338.9536;

found: 338.9542.

1-(4-Bromo-6-iodoisoquinolin-1-yl)pyrrolidine-2,5-dione (5d). Product Sd was synthesized according
to General procedure, yellow solid (245 mg, 0.57 mmol, 57% yield), mp 222-223°C. "TH NMR (400
MHz, CDCl;) 0 8.76 (s, 1H), 8.66 (d, /= 1.6 Hz, 1H), 7.95 (dd, /= 8.8, 1.6 Hz, 1H), 7.39 (d, /= 8.8 Hz,
1H), 3.11-3.03 (m, 4H). 3C{'H} NMR (101 MHz, CDCl;) ¢ 175.7, 145.3, 144.6, 138.4, 137.7, 135.9,
125.6, 125.1, 119.6, 100.6, 29.6, 29.1. HRMS (ESI) m/z [M+H]" calcd for C;3HoBrIN,O,: 430.8892;

found: 430.8894.
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1-(4-Chloroisoquinolin-1-yl)pyrrolidine-2,5-dione (5e). Product Se was synthesized according to
General procedure, yellow solid (148 mg, 0.57 mmol, 57% yield), mp 123-124°C.TH NMR (400 MHz,
CDCly) 0 8.61 (s, 1H), 8.30 (d, J = 8.5 Hz, 1H), 7.92-7.85 (m, 1H), 7.71 (dd, J=4.3, 1.5 Hz, 2H), 3.12—
3.02 (m, 4H). BC{'H} NMR (101 MHz, CDCl3) 6 175.9, 144.3, 140.8, 135.5, 132.2, 130.3, 129.4, 125.9,

124.4,124.4,29.1. HRMS (ESI) m/z [M+H]" calcd for C;3H;,CIN,O,: 261.0431; found: 261.0436.

Cl
Br

1-(6-Bromo-4-chloroisoquinolin-1-yl)pyrrolidine-2,5-dione (5f). Product 5f was synthesized
according to General procedure, yellow solid (240 mg, 0.71 mmol, 71% yield), mp 169—170°C."TH NMR
(400 MHz, CDCl;) 6 8.61 (s, 1H), 8.44 (d, J=1.9 Hz, 1H), 7.72 (dd, J= 8.9, 1.9 Hz, 1H), 7.56 (d, J =
8.9 Hz, 1H), 3.04 (q, J = 1.2 Hz, 4H). BC{IH} NMR (101 MHz, CDCl;) § 175.9, 144.5, 141.9, 136.4,
133.0,129.0, 127.7, 126.7, 126.2, 124.4, 29.7, 29.1. HRMS (ESI) m/z [M+H]" calcd for C,3HyBrCIN,O,:

338.9536; found: 338.9538.

Cl

1-(4,7-Dichloroisoquinolin-1-yl)pyrrolidine-2,5-dione (5g). Product 5g was synthesized according to
General procedure, yellow solid (229 mg, 0.78 mmol, 78% yield), mp 197-198°C. 'H NMR (400 MHz,
CDCly) 6 8.61 (s, 1H), 8.24 (d, J=9.0 Hz, 1H), 7.80 (dd, /= 9.0, 2.0 Hz, 1H), 7.67 (d, /= 2.0 Hz, 1H),
3.16-3.03 (m, 4H). BC{'H} NMR (101 MHz, CDCl;) 6 175.8, 143.5, 141.2, 135.8, 133.9, 133.2, 130.2,

126.6, 126.2, 123.4, 29.1. HRMS (ESI) m/z [M+H]* calcd for C;3HyCI,N,0,: 295.0041; found:
15



295.0045.

1-(4-Chloro-6-iodoisoquinolin-1-yl)pyrrolidine-2,5-dione (5h). Product Sh was synthesized according
to General procedure, yellow solid (247 mg, 0.64 mmol, 64% yield), mp 255-256°C. "TH NMR (400
MHz, CDCl3) 6 8.70 (d, J = 1.6 Hz, 1H), 8.62 (s, 1H), 7.97 (dd, J = 8.8, 1.7 Hz, 1H), 7.40 (dd, J = 8.8,
0.5 Hz, 1H), 3.10-3.05 (m, 4H). BC{'H} NMR (101 MHz, CDCl;) 6 175.7, 141.8, 138.3, 136.4, 133.4,
128.6, 125.6, 124.7, 100.2, 29.1. HRMS (ESI) m/z [M+H]* caled for C;3HoCIIN,O,: 386.9397; found:

386.9395.

Br

1-(6-Bromo-4-iodoisoquinolin-1-yl)pyrrolidine-2,5-dione (5i). Product 5i was synthesized according
to General procedure, brown solid (215 mg, 0.50 mmol, 50% yield), mp 206-207°C."H NMR (400 MHz,
CDCly) 6 8.98 (s, 1H), 8.31 (d, /= 1.8 Hz, 1H), 7.75 (dd, /= 8.9, 1.9 Hz, 1H), 7.51 (d, J= 8.9 Hz, 1H),
3.07 (d, J = 1.4 Hz, 4H). BC{H} NMR (101 MHz, CDCl;) 6 177.2, 175.8, 150.9, 146.3, 140.3, 134.0,
133.3, 128.4, 126.4, 124.7, 96.9, 29.6, 29.1. HRMS (ESI) m/z [M+H]" calcd for C,3HyBrIN,Ox:

430.8892; found: 430.8896.

Br

X
N

NH,
4-Bromoisoquinolin-1-amine (6). Product 6 was synthesized according to General procedure, yellow

solid (164 mg, 0.74 mmol, 74% yield), mp 125-126°C."H NMR (400 MHz, CDCl;) 6 8.12 (s, 1H), 8.08

16



(d, J = 8.4 Hz, 1H), 7.80-7.72 (m, 2H), 7.60-7.55 (m, 1H), 5.17 (s, 2H). *C{'H} NMR (101 MHz,
CDCLy) § 155.6, 142.6, 135.6, 131.3, 127.1, 126.7, 122.9, 119.0, 108.5. HRMS (ESI) m/z [M+H]" calcd

for CoHgBrN,: 222.9871; found: 222.9875.

Br
Br:

X

N

NH,
4,6-dibromoisoquinolin-1-amine (7). Product 7 was synthesized according to General procedure,
yellow solid (227 mg, 0.75 mmol, 75% yield), mp 200-201°C. 'TH NMR (400 MHz, CDCls) J 8.23 (s,
1H), 8.12 (s, 1H), 7.63 (d, J = 1.4 Hz, 2H), 5.21 (s, 2H). BC{H} NMR (101 MHz, CDCl;) ¢ 155.6,
143.9, 136.9, 130.4, 129.1, 126.4, 124.7, 117.4, 106.9. HRMS (ESI) m/z [M+H]* calcd for CoH;Br,N:

302.8955; found: 302.8962.

17



'"H NMR spectra of 3a (400 MHz, CDCls)
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Elemental Composition Report

Single Mass Analysis

Tolerance = 5.0 mDa / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

1278 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)

Elements Used:
C:17-17 H:10-10 N:0-100 O:0-100 Na:0-8 Br 1-4

44
250616-5-1 10 (0.202)

10

23077 3462955347.1901 apae12 350.9872

342.0 344.0 346.0 348.0 350.0 352.0
-1.5
5.0 0.0 50.0
Mass Calc. Mass mDa FPM DEE iFIT Nomm
352.9925 352, 9926 -0.1 -0.3 13.5 B828.7 nfa

"H NMR spectra of 3b (400 MHz,

90 8 0 60 50 41 20 10 0
£1] (ppm)
Page 1

Br
N
-~ N
N 1: TOF MS ES+

9] 6.31e+004

3520925 3549910

3559938

350.3161 3603233 363 1116
s 364.1130

354.0 356.0 358.0 360.0 362.0 364.0 366.0
Conf (%) Formula
n/a CIT HLO N2 02 Br

CDCls)
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Elemental Composition Report Page 1

Multiple Mass Analysis: 2 mass(es) processed
Tolerance = 5.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off

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

Monoisotopic Mass, Odd and Even Electron lons Br

24 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass) ™

Elements Used: N

C:17-17 H:0-100 N:2-2 0:2-2 Na:0-1 Se:0-1 Br1-3 =

44 N

250616-5-2 7 (0.143) O O 1: TOF MS ES+
1.3%+005

100 4329016

4272005 4348994

435 3062
435.9008

433.0036

428.2022 4292899 431.0044

4212012 423.2855 424.2876 438.1993 4412060 4422936

0 miz
420.0 422.0 424.0 426.0 428.0 430.0 432.0 434.0 436.0 438.0 440.0 442.0
Minimum: 45,00 -1.5
Maximum: 100. 00 5.0 5.0 50.0
Mass RA Cale. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula

430.9028 45,88 430. 9031 0.3 0.7 13.5 8355 n/a nfa C17 H9 N2 02 Br2
432.9016  100.00

'H NMR spectra of 3¢ (400 MHz, CDCl;)
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16 5 1(; [ 9‘.5 9‘.0 8‘ 5 [ 7[5 7[0 5‘.5 6‘.0 5‘.5 5‘.0 4[5 ‘110 3[5 3‘.0 Z‘.E 2‘.0 l‘.5 l‘AO O‘AE O‘AO *({5
£1 (ppm)

BC NMR spectra of 3¢ (101 MHz, CDCl;)
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Elemental Composition Report Page 1

Multiple Mass Analysis: 3 mass(es) processed
Tolerance = 5.0 PPM / DBE: min =-1.5, max=50.0
Element prediction: Off

MNumber of isotope peaks used for i-FIT = 3 Br
Monoisotopic Mass, Even Electron lons
36 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass) =
Elements Used: N
C:17-17 H:0-100 N:2-2 0:2-2 Na 01 Se:0-1 Br1-3 Br P
44 N
250616-5-3 4 (0.093) O O 1: TOF MS ES+
2.94e+006
100 432.9020
o, 430.9039 434.9001
4132640 4152349 4192203 422.1976427.2073 4302083 | 437.1943
o " T UA16.2407 5 > | || A3B1969 445 1106.446.2536447 2574 i
A B L L e e LA A e e A R R b
410.0 415.0 4200 4250 430.0 435.0 4400 4450 450.0
Minimum:  45.00 =15
Maximum: 100,00 5.0 5.0 50.0
Mass RA Cale. Mass wDa PPM DBE i—-FIT  Norm Conf (%) Formula
430.9039 47, 430. 9031 0.8 1.9 13.5 1113.1 nfa n/a C17 H9 N2 02 Br2

35
432. 9020  100.00 —
434.9001 47.24 —-

'"H NMR spectra of 3d (400 MHz, CDCl;)
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Elemental Composition Report Page 1
Multiple Mass Analysis: 3 mass(es) processed
Tolerance = 5.0 PPM |/ DBE: min =-1.5, max=50.0
Element prediction: Off Br
MNumber of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons =
36 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used: ~ N
C:17-17 H:0-100 MN:2-2 0:2-2 Na: 01 Se:01 Br13
44 r N
250616-5-4 4 (0.093) (@) @ 1: TOF MS ES+
3.00e+006

100 432.9019

o% 430.9037 | 434.9000

437 1940
oL imeaun 0 s oee FTION MOR AL L 88190 ss e ssezsmurzerr
410.0 415.0 4200 4250 430.0 4400 4450 450.0

Minimum: 45. 00 -1.5

Maximum: 100. 00 5.0 5.0 50.0

Mass RA Cale. Mass wmDa PP DBE i-FIT Norm Conf (%) Formula

430. 9037  47.76  430. 9031 0.6 1.4 13.5 1153.8 n/a n/a C17 H9 N2 02 Br2
432.9019  100.00 —
434. 9000 47.26 —

'H NMR spectra of 3e (400 MHz, CDCl;)
NMANNMNOT-TONOONMNOODMNMOONMULANNT OO~
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00 00 00 00 0000 OO0OOMOMMOMOAOWNMNMNMMNMNMMNMNMMMMMMNMNMDMN
PR Cy i s s g s G AN

Br
>
N
cl 7
O N0
| |
& S
@ Q@O d®
(=} - -~
9[5 9‘.0 8[’5 8‘.0 7[5 7‘.0 6‘.5 610 5‘.5 5[0 /l‘.5 /A‘,O 3[5 3‘.0 215 Z‘.O 115 I‘AO 0‘.5 O‘AO f(‘)A’S
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3C NMR spectra of 3e (101 MHz, CDCl;)
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 mDa / DBE: min =-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons Br

889 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)

Elements Used:

C:17-17 H:99 N 0100 O: 0100 CL1-6 Br14 =

44

250616-5-10 8 (0.160) Cl 2N 1: TOF MS ES+
N 1.03e+005

10 388.9516 0 0

386.9535

390.9487
389.9540

387.9562

386.2796 391.9503392 2286

3820 383.0 3840 385.0 386.0 387.0 388.0 389.0 390.0 391.0 3920 393.0

50 10.0 50,0

Mass Cale. Mass mDa PPH DEE iFIT Nomm Conf(%) Formula
386, 9335 386, 0536 -0.1 -0.3 13.5 83.7 nfa n/a CI7 H9 N2 02 C1 Br

"H NMR spectra of 3f (400 MHz, CDCls)
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 mDa / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

888 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass) Br
Elements Used:
C:17-17 H: 99 N:0-100 0O: 0100 Cl:1-6 Br:14 =
44 2N
250616-5-11 5 (0.110) 1: TOF MS ES+
¢l 3.97e+003
387.0170
10
O N\ 20
% 386.0538
3868530 386.8901 70401
o T T T T T T T o /I T T T T T T T T T
386.500 386,600 386.700 386.800 386.900 387.000 387.100 387.200 387.300 387.400
-1.5
5.0 1.0 50,0
Mass Calc. Mass mDa FPM DBEE iFIT Norm Conf(%) Formula

386, 9538 386 9536 0.2 0.5 13.5 645 n/a n/a CI7T H9 N2 (2 C1 Br
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OO ITNOONTOOLTNOANDDNDWOONNGOOLM—
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(
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- O - - N
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£1 (ppm)

3C NMR spectra of 3g (101 MHz, CDCl,)
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Elemental Composition Report

Single Mass Analysis

Tolerance = 5.0 mDa / DBE: min =-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons
381 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass) |

Elements Used:
C:17-17 H:99 N:0-100 O:0-100 Br:1-4 1:14

44
250616-5-12 7 (0.143)

4788896 480.8874

10

4673488 4983508 45 509

4741893 4762318

466.0 465.0 470.0 472.0 474.0 476.0 478.0 450.0 452.0 4840 486.0

50 0.0 50,0

Mass Calc. Mass mDa PPY DEE iFIT Nom Conf(%) Formula
178. 8896 478, 8892 0.4 0.8 13.5 919.7 nfa n/a C17T H9 N2 (2 Br 1

"H NMR spectra of 3h (400 MHz, CDCl;)
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Elemental Composition Report

Single Mass Analysis

Tolerance = 5.0 mDa [/ DBE: min =-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons.

391 formula(e) evaluated with 1 results within limits (up to 50 best isctopic matches for each mass)
Elements Used:

C:17-17 H:9-80 MN:0-100 0:0-100 Br: 1-4 I 1-4

44

250616-5-8 14 (0.270)

1 478.6044

478.8895

478.8701

Page 1

1: TOF MS ES+
5.40e+001

478.400 478.500
Minimum:
Max imum: 5.0 o
Mass Cale. Mass mDa M Norm  Conf (%) Formala
478, BE9S 47 BR9Z2 0.3 06 n/a n/a CI7 H9 N2 02 Br 1

1 .

H NMR spectra of 3i (400 MHz, CDCl5)
LONMWOINNOWVWIT -~ —TFTOOON®MT N T
NOOUNTNONTOVINDONOOWD T O DN~ ©
ACOQCOQQAO0OQO0Q®MQ®®OO®QMQMNMNDMNIN
0060600 w®dL®ONNNNNNNNNNNNN
| e i

Br Br
B
=N
Br
Oy Na20
1!
|
LIl 1
AL _ [ o
3 4 5%
e = 200
- aNoa -
9‘.:: 9‘0 8‘.5 8‘.0 7‘.5 7‘.0 5‘.5 5‘.0 5‘.5 5‘.0 1‘.5 1‘.0 ?‘5 S‘AO 2‘“ 2[0 115 O"? O‘AO *0‘

£1 (ppm)

BC NMR spectra of 3i (101 MHz, CDCl;)
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Elemental Composition Report Page 1
Multiple Mass Analysis: 3 mass(es) processed
Tolerance = 5.0 PFM / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons Br Br
36 formula(e) evaluated with 1 results within limits (up to 50 dosest results for each mass)
Elements Used: =
C:17-17 H:0-100 MN:2-2 0:2-2 Na: 01 Se:0-1 Br1-3
~N
44
250616-5-5 4 (0.093) 1: TOF MS ES+
Br N 1.63e+006
i 510.8125 542 8106 0O 0]
9%,
508.8143 514 8085
511.8152[513.8130 5153065
o] 501381 5022703 507.4073 [509.8167 \ o CNT3%en o005 523382352 30R5WI8M 5994103
A I A e B e T i e L e e R Sy B o
500.0 502.5 505.0 5075 510.0 5125 515.0 5175 520.0 525 525.0 5275 530.0
Minimum: 30,00 -1.5
Maximum: 100. 00 5.0 5.0 50.0
Mass RA Cale. Mass wDa PEM DBE i-FIT Norm Conf (%) Formula
508.8143  30.33 508. 8136 0.7 1.4 13.5 917.3 n/a n/a C17 HB N2 02 Brl
510.8125  100.00 —
512.8106 97.79 —-

'H NMR spectra of 3j (400 MHz, CDCls)
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Elemental Composition Report

Single Mass Analysis

Tolerance = 5.0 mDa / DBE: min =-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

1499 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:18-18 H:12-12 N:0-100 O:0-100 Na:0-8 Br 1-4

Page 1

44 X
250616-5-6 9 (0.185) 1: TOF MS ES+
N 2.16e+005
=
10 367.0086 268.0056
Yo
368.0115 370.0083
3603199 361.3247 3631127 3p4 o744 3651525 | _arioms 3732266 752508
i L B B A e B e e I B B B o e L B e o e e LA B e b s S o
360.0 362 364.0 366.0 368.0 3700 37z 3740
Minimum: -1.5
Maximum : 5.0 .o 50,0
Mass Calc. Mass mDa PPM DEE iFIT Nom Conf(%) Formula
36T, 0086 367. 0082 0.4 1.1 13.5 916.2 n/a n/a Cl8 H12 N2 02 Br
1
H NMR spectra of 3k (400 MHz, CDCl;)
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Elemental Composition Report

Single Mass Analysis

Tolerance = 5.0 mDa / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons
2014 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:20-20 H:16-16 N:0-100 O: 0100 Na:08 Br:1-4 Br
44 =
250616-5-7 7 (0.143)
_N
10 3050300 397.0381
DicNeat

396.0428 | 398.0406
399.0426 400.2636

3862773 390.3567

387.2754 301.2840 303.2039 403.27901

384.0 386.0 388.0 390.0 302.0 364.0 396.0 398.0 400.0 402.0 404.0
5.0 10.0 50.0
Mass Cale. Mass mba M DEE iFIT  Nom (fcmi'("n) Formula
306, 0399 395, 0395 0.4 1.0 13.5 1052.3 n/fa n/a C20 H16 N2 02 Br

'"H NMR spectra of 31 (400 MHz, CDCl;)
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BBC NMR spectra of 3m (101 MHz, CDCl;)

36

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 mDa / DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
1765 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C: 18-18 H:12-12 N:0-100 O:0-100 MNa:0-8 Br 1-4
~
O Br
44
250616-5-8 10 (0.202) = 1: TOF MS ES+
7.34e+004
10 3830031 3850012 N
O N0
- 381.2075
381.2066 386.0030
363.1101 378.3335
A | 369.2354 375.1621 - Il |I 389.2079 392.2311 365.0373 399.2620 403_3331w
i R R T L T B T e L o T A o e V2
365.0 370.0 375.0 380.0 385.0 390.0 395.0 400.0
Minimum: -1.5
Maximum: a.0 1.0 50,0
Mass Calc. Mass mDa PPy DBE iFIT Nomm (fcmi'("n) Formula
3830031 383, 0031 0.0 0.0 13.5 840.9 n/a n/a C18 H1Z N2 03 Br
1
H NMR spectra of 3m (400 MHz, CDCl;)
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dbedbedbedhrdbrdiediedly [ BeghnN N
| 1
=
-~ N
O N0
al
oS ¥
Qo< N
- N K
“)‘5 9‘.0 8‘.5 ‘AO 7‘.5 7‘.0 6‘.5 610 3‘.5 5‘.0 1‘.5 ‘110 3‘.5 3‘.0 ‘AO l‘ l‘.O 0‘ 5 O‘AO ,[‘)
£1 (ppm)



—167.11
140.86

T T T T
180| 170 150 150 140 1B 120 110 10 90 0| [7 60 50 40 30
Ippm)

Elemental Composition Report

Single Mass Analysis

Tolerance = 5.0 mDa / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

572 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass) Cl
Elements Used:
C:17-17 H:10-10 N:0-100 O:0-100 CI: 1-6 ™
44
250616-5-14 11 (0.219) o N
309.0435
10
» PO N,
%
311.0406
310.0458
308.7587 3120430 3132745

303.1482 304 1950 305.1569306.0919 307.0854 314.2787

303.0 304.0 305.0 306.0 307.0 308.0 309.0 3100 311.0 312.0 313.0 3140

-1.5
5.0 0.0 50.0

Nass Calec, Mass mDa PPH DEE i-FIT  Norm Conf (%) Formula
300, 0435 309, 0431 0.4 1.3 13.5 8349 n/a n/a Cl7 H10 N2 (2 C1

"H NMR spectra of 3n (400 MHz, CDCl;)
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Elemental Composition Report

Single Mass Analysis

Tolerance = 5.0 mDa / DBE: min = -1.5, max =
Element prediction: Off

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

747 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)

Elements Used:
C:17-17 H:99 N 0100 O:0100 CI:1-6
44

250616-5-15 9 (0.185)

10

338.3416

333.1684

336.2180

330.3455

50.0

343.0043

341.3054

3440075

Cl

3460049 46.9982

cl
=
_N
O Moo
3491381

Page 1

1: TOF MS ES+
7.57e+004

3320 3340 336.0 338.0 340.0 342.0 344.0 346.0 348.0 350.0 3520
Minimum: i
Maximum : 5.0 o.0o 50.0
Mass Calec. Mass mba M DBE iFIT Nom Ctmi'(‘h) Formula
343. 0043 343.0041 0.2 0.6 13.5 T745.8 n/fa n/a CI7T H9 N2 02 C12
1
H NMR spectra of 30 (400 MHz, CDCl)
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3C NMR spectra of 30 (101 MHz, CDCls)
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Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 mDa / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for -FIT = 3
Manoisotopic Mass, Even Electron lons
235 formula(e) evaluated with 1 resuts within imits (up to 50 best isotopic matches for each mass) |
Elements Used:
C:17-17 H:10-10 N:0100 O: 0100 I 14
=
44
250616-5-16 8 (0.160) P N 1: TOF MS ES+
5.34e+005
400.9791
1
o N0
%
401.9818
] 3P33038 347 347, 389.2083 3973897 399 2579 4063286 4093288410335 4152614160413 4212463
L L S B e B N N I B B S e e by
385.0 380.0 385.0 400.0 410.0 415.0 420.0
-1.6
5.0 mo 500
Mass Calc, Mass mDa  PPM Norm  Conf (%) Fommula
4009791 400, 9757 0.4 1.0 n/a n/a C17 H10 N2 02 1

'"H NMR spectra of 3p (400 MHz, CDCl;)
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Elemental Composition Report

Single Mass Analysis

Tolerance = 5.0 mDa [/ DBE: min =-1.5, max = 50.0
Element prediction: Off

MNumber of isotope peaks used for FFIT =3

Monoisotopic Mass, Even Electron lons

1281 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C: 1515 H:8-8 N:0-100 O:0-100 Br:1-4 Ma: 0-8

44
250616-5-17 2 (0.05%)

354.9836  3s5.9818

1

Minimum; -15

Mzt x i mom; 5.0 o 500

Mass Calc. Mass mDa  PPM Norm  Conf (% Formula
351083 354, 9831 0.5 1.4 n/a n/a C15H8 N4 02 Br

Page 1

-~
1: TOF MS ES+
b 5.082+004

367.5 3700 3725
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3C NMR spectra of 3q (101 MHz, CDCl;)
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 mDa / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons Br
1282 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used: D
C:16-16 H:9-9 N:0-100 O:0-100 Na:0-8 Br:1-4 |
N~
4 N”
250616-5-18 8 (0.160) 1: TOF MS ES+
o-_N_o 2.33e+005
i 3539879 4ss gape
o% 350.3158
356.0885
346.2945 347 1337 350.2575_350,9860 357.9017 361.3235 S st Y

3440 346.0 348.0 350.0 352.0 354.0 356.0 358.0 360.0 362.0 364.0 366.0
Minimum: -1.5
Maximim : a.0 0.0 50,0
Mass Calc., Mass mDa PPY DBE i-FIT  Norm Conf(%) Formula
353, 9879 303, 9878 0.1 0.3 13.5 973.3 nfa n/a CL6 H9 N3 02 Br

'"H NMR spectra of 5a (400 MHz, CDCl5)
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Elemental Composition Report

Page 1
Single Mass Analysis
Tolerance = 5.0 mDa / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT =3
Monoisotopic Mass, Even Electron lons
685 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C: 13-13 H:10-10 N:0-100 O:0-100 Na:0-8 Br: 1-4 Br
44
250616-5-19 8 (0.160) k- 1: TOF MS ES+
206 9508 2.87e+005
i 304.9927 : _N
301.1414 O N O
% v
302.1445 307.9937 3132740
: 200.9261 2051927 206 2187 299-2963 | _sosooss | 314277 TS a0n ponsang ;m1n i
e T e B o e I I B
290.0 205.0 300.0 305.0 3100 350 3200 325.0
Minimum: bt 20}
Maximum : 5.0 .o 50.0
Nass Calc. Mass mDa FPM DEE iFIT Nomm Conf %) Formula
304, 9927 304 9926 0.1 0.3 9.4 1002.7 nfa n/a C13 HI0 N2 02 Br
1
H NMR spectra of 5b (400 MHz, CDCl5)
LANN OW®M— © OTONMN 0
OT M ONBOLNY O-ONONNOD
NS NNENDO TTnneoQooo
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[ 1] Br
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u L . 5 1 |
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BC NMR spectra of 5b (101 MHz, CDCls)
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Elemental Composition Report Page 1
Multiple Mass Analysis: 3 mass(es) processed
Tolerance = 5.0 PPM [/ DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
36 formula(e) evaluated with 1 results within limits (up to 50 dosest results for each mass) B
Elements Used: r
C:13-13 H:0-100 MN:2-2 0:2-2 Na:0-1 Se:0-1 Br0-2 Br
44 =
250616-5-21 4 (0.093) 1: TOF MS ES+
~N 6.56e-+006
100 3840026
r
& 382.0041 | 386.0003
387.0026
ol 362361 42732 369 298 3743004 376.3172 359 2083| | 3957762 3992590 4012580 -
8 T . R 1 L5 L LI T LR AL L LA AL B Y LA BB R B VILELELE LR
360.0 365.0 3?00 3?50 380.0 385.0 300.0 4000
Mipimum: 40, 00 -1.5
Maximum:  100.00 50 5.0 50.0
Mass RA Cale. Mass mDa PPY DBE i-FIT Norm Conf (%) Formula

382.9041 49, Ea .38" 9031 LO 2.6 9.5 1200.3 n/a n/a C13 H9 N2 02 Br2
384.9026  100.0
386.9003 48, 1.3 .

'H NMR spectra of 5¢ (400 MHz, CDCl;)
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 mDa / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons
1487 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C: 1313 H: 98 MN:0-100 O:0-100 Na:0-8 Cl:1-6 Br:1-4 Br
44
250616-5-20 2 (0.059) = 1: TOF MS ES+
N 1.22e+005
- 340.9519 cl -
338.0542 o N O
% v
338 3400 342 9494
318.3013 8
3242185 327.2206 333.1660 333.92?& Pl 347.1325 348-9909353.2646 350.3145
O DT . 2L 2T O 24 Rl R TR Lo 2 SRR Wi ..
3200 3250 330.0 335.0 340.0 3450 350.0 355.0 360.0
) il
9.0 .o 50,0
Mass Cale. Mass mbDa PPM DEE iFIT Norm Ctmi'(“n) Formula
338, 0542 338 0536 0.6 I.8 9.5 886.2 n/a n'a Cl3 H9 N2 2 C1 Br
1
H NMR spectra of 5d (400 MHz, CDCl;)
MYO TON®O® ONONDE =N 10
COD® ©O Y MON Nr-rONOO©ONNO
REG 5588 F 0 Trr85665999
BB NNNNNN R R R R R R R R
N L e
I i\
=
N
e
I
“ i ('
So . @
33 S §
- - - - <
“)‘5 9‘0 8‘5 8‘0 7‘5 7‘0 6‘5 5‘0 5“: 3‘.0 4‘5 4‘0 3‘5 1‘0 2‘5 2‘0 1‘.5 I‘O O‘.:; 0‘0

£1 (ppm)

3C NMR spectra of 5d (101 MHz, CDCl;)

48



—175.71
\125.07
~119.63
—100.55
29.61
X 29.08

£1 (pgm)

Elemental Composition Report

Single Mass Analysis

Tolerance = 5.0 mDa / DBE: min =-1.5, max = 50.0
Element prediction: Off

Mumber of isotope peaks used for FIT =3

Manoisotopic Mass, Even Electron lons

743 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)

Elements Used:

C:1313 H:9-8 N:0-100 0:0-100 MNa:0-8 Br:1-4 |:1-4 Bf

44
250616-5-27 7 (0.143) ==

1

430.8894 432 8875 N

431.8817

435.3055

419.2418 4212006 423.20888 424.2884 437.1928 438.1956

418.0 420.0 4220 424.0 426.0 428.0 430.0 432.0 434.0 436.0 438.0 440.0

50 100 500

5

f (% Formla
C13H9 X2 02 Br 1

Mass Calc. Mass mba PPN DBE
430, 85894 430, BR9Z 02 0.5 9.5

'"H NMR spectra of 5e (400 MHz, CDCl;)
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Elemental Composition Report

Single Mass Analysis

Tolerance = 5.0 mDa / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

1175 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:13-13 H:10-10 N:0-100 O:0-100 Na:0-8 Cl:1-6

44

250616-5-24 12 (0.236)

261.0436

10

267.1575
263.0410

256.2657 257.1505 2601521 264 0443 2661683 | 268.1595

2511280 253 1445

250.0 2520 254.0 256.0 258.0 260.0 262.0 264.0 266.0 268.0
Minimum: -1.5
Maximum: 5.0 0.0 50,0
Nass Cale. Mass mDa PPN DEE iFIT  Norm Conf(®%) Formula
2600436 261, 0431 0.5 1.9 9.5 T18.5 nfa n/a C13 HI0 N2 02 C1

"H NMR spectra of 5f (400 MHz, CDCls)
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Page 1

1: TOF MS ES+
4 29e+004

T T T T
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BC NMR spectra of 5f (101 MHz, CDCly)
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Elemental Composition Report

Single Mass Analysis

Tolerance = 5.0 mDa / DBE: min =-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i FIT =3

Monoisotopic Mass, Even Electron lons.

T
0 90
£1 (ppm)

Page 1

1487 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)

Elements Used:

C:1313 H:9-9 N:0-100 O:0-100 Na:0-8 CL1-6 Br:1-4

a4
250616-5-22 9 (0.185)

1

50 100 500
ma P DBE
02 06 9.5

Cl
Br 1. TOF MS ES+
= 1.16e+005
3409517
N
352.1821

Conf (%)

n/a

347.1347 348 2813350 8858

Formala
Cl3 N9 N2 02 C1 Br

'"H NMR spectra of 5g (400 MHz, CDCls)
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 mDa / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons
1832 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)

Elements Used:

C:13-13 H:99 N: 0100 O:0-100 Na:0-8 Ck1-6 Cl

44

250616-5-23 9 (0.185) = 1: TOF MS ES+
1.31e+005

T 295.0045 ol _N

N
297.0015 OVO

296.0074
2080045 298.9993,. 0 0.5 3002076 301.0763

200.1671290.9270  201.0264 2931751

200.0 2010 202.0 203.0 2940 295.0 206.0 207.0 208.0 2990 300.0 an.o
Minimum: -1.5
Maximum : 5.0 1.0 50,0
Mass Calc. Mass mDa PPM DBE iFIT Nom Conf (%) Formula
2095, 0045 295, 0041 0.4 1.4 9.5 853.1 n/a n/a C13 H9 N2 2 C12

"H NMR spectra of 5h (400 MHz, CDCl;)
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BC NMR spectra of 5h (101 MHz, CDCls)
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Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 mDa / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
1249 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:13-13 H:9-9 N:0-100 O:0-100 Na:0-8 Cl:1-6 I:1-4 cl
44 I =
250616-5-28 10 (0.202) 1: TOF MS ES+
N 3.55e+004
10 386.9305 =
e

3843472 3802072

387.9430

382.8961 383.3044 3902717 391.2843391.6181

383.0 384.0 385.0 386.0 3870 388.0 380.0 390.0 301.0 302.0

50  10.0  5§0.0

Nass Ce

z, Mass mDa PPY DBE iFIT Nom Conf(%) Formula
386, 9395 3 5

86, 9397 0.2 -0.5 9.5 T6l.8 n/fa n/a Cl3H9 N2 G2 C1 1

"H NMR spectra of 5i (400 MHz, CDCl;)
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 mDa / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used fori-FIT = 3

Monoisotopic Mass, Even Electron lons
743 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:13-13 H: 99 N:0-100 O:0-100 Na:0-8 Br1-4 114 I
44 Br
250616-5-25 7 (0.143) - 1: TOF MS ES+
N 2.44e+005
10 430889 135 gare =
. 1 ¥
427.2905
428 2929 420.2806) 431.8022 435.3059
4212006 4232863 4252813 R S Jeealnd] | 437.1938 4392548 441200 4422571
0 T T T T T T T T T T T T T T T T T T T T T T T T miz
420.0 422.0 424.0 426.0 428.0 4300 432.0 434.0 436.0 438.0 440.0 442.0
Minimum: -1.5
Maximum: 5.0 0.0 50,0
Mass Calc. Mass mDa PPy DEE i+IT Norm Conf %) Formula

430, 8896 430, 8892 0.4 0.9 9.5 911.0 nfa n/a CI3 H9 N2 (2 Br I

"H NMR spectra of 6 (400 MHz, CDCl;)
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3C NMR spectra of 6 (101 MHz, CDCls)
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Elemental Composition Report

Single Mass Analysis

Tolerance = 5.0 mDa / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

173 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:99 H:88 N:0-100 0:0-100 Na:04 Br1-2

Br

N

14
250723-7-1 21 (0.135)

2229875 504 ggsg

1: TOF MS ES+
562e+004

10
N
% NH2
225.9898
ol 2014017 259800 207.9505 212 03g6 217.1080  221.1630 | | 231.1259 2331282 237.9804238.0850 2421208 .
A N AR Ao ARSI 2800 200.0850 242

200.0 21 2250 2350 240.0
Minimum -1.5
Meximum 5.0 100 50.0
Mass Calc. Mass mDa FFM DEE Norm (.‘cJ_rrli'("n) Formul a
220.9875 2229871 0.4 L8 6.5 nfa  nfa C9 S N2 Br

'H NMR spectra of 7 (400 MHz, CDCls)
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Elemental Composition Report Page 1

Multiple Mass Analysis: 2 mass(es) processed
Tolerance = 5.0 PPFM | DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

4 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)

Elements Used:

C:9-9 H:0-100 MN:2-2 Na:0-1 Br2-2 Br

Br

14
250723-7-2 22 (0.140) AN 1: TOF MS ES+
6.17e+004
302.8062

100 — N
% NH2

300.8980 | 304.8043

2791580 551 1727 2882457 00 2RI 306893 3137785 3213073 323 2207 328.3070
L B B i o A L s i e e e e e R e e e )]
2750 2800 285.0 200.0 2050 300.0 305.0 310.0 315.0 320.0 250 30.0
Minimum: 39,00 =1.5
Maximum:  100.00 5.0 5.0 50.0
Mass RA Cale. Mass mDa PP DBE i-FIT  Norm Conf (%) Formula

300. 8980  39.58 300. BITG 0. 4 1.3 6.5 417.2 n/fa n/a C9 HT N2 Br2
302. 8962 100.00 —

Part 3. Crystal Data and Structural Refinement of Compound 3a (2454358)

Crystal Data and Structural Refinement of Compounds 3a

X-ray of 3a

Sample preparation: The product 3a was separated by silica gel column
chromatography with the eluent of petroleum ether/ethyl acetate = 10:1, then solution

was slowly volatilized into crystal 3a.

Experimental
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Single crystals of C;;HgBrN,O, [3a] were [ The crystals were growth by means of
evaporation of a mixture of n-hexane and toluene at RT.]. A suitable crystal was
selected and[Jon aXtaLAB  Synergy, Single source at offset/far,
HyPix diffractometer. The crystal was kept at 298(2) K during data collection. Using
Olex2 [1], the structure was solved with the SHELXT [2] structure solution program
using Intrinsic Phasing and refined with the SHELXL [3] refinement package using
Least Squares minimisation.

1. Dolomanov, O.V., Bourhis, L.J., Gildea, R.J, Howard, J.A K. & Puschmann, H.
(2009), J. Appl. Cryst. 42, 339-341.

2. Sheldrick, G.M. (2015). Acta Cryst. A71, 3-8.

3. Sheldrick, G.M. (2015). Acta Cryst. C71, 3-8.

Crystal structure determination of [3a]

Crystal Data for C;HyBrN,O, (M =353.17 g/mol): monoclinic, space group C2/c (no.
15),a= 18.9318(14) A, b= 11.3071(6) A, c = 15.6112(10) A, B= 121.523(7)°, V' =
2848.6(4) A3, Z= 8, T= 298(2) K, w(Mo Ka)= 2.894 mm’!, Dcalc = 1.647 g/cm?,
10889 reflections measured (4.398° <20 < 59.36°), 3529 unique (Rin = 0.0411, Rgigma =
0.0477) which were used in all calculations. The final R; was 0.0522 (I > 20(]))
and wR, was 0.1200 (all data).

Refinement model description
Number of restraints - 19, number of constraints 0.

Details:
1. Fixed Uiso

At 1.2 times of:

All C(H) groups

2. Restrained distances

O1A-C10=01-C10

with sigma of 0.02

3. Uiso/Uaniso restraints and constraints
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C10 = Ol = O1A: within 2A with sigma of 0.01 and sigma for terminal
atoms of 0.02 within 2A
4. Others

Sof(O1A)=1-FVAR(1)

Sof(O1)=FVAR(1)
5.a Aromatic/amide H refined with riding coordinates:

CI(H1), C7(H7), C4(H4), C15(H15), C12(H12), C5(HS5), C13(H13), C6(H6),
Cl14(H14)
This report has been created with Olex2, compiled on 2022.04.07 svn.rca3783a0 for
OlexSys. Please let us know if there are any errors or if you would like to have
additional features.

Table 1 Crystal data and structure refinement for 3a.

Identification code 3a
Empirical formula C,7HoBrN,O,
Formula weight 353.17
Temperature/K 298(2)
Crystal system monoclinic
Space group C2/c
a/A 18.9318(14)
b/A 11.3071(6)
c/A 15.6112(10)
a/° 90
p/e 121.523(7)
v/° 90
Volume/A3 2848.6(4)
Z 8
Pealcg/cm’ 1.647

wmm-! 2.894
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F(000)
Crystal size/mm?
Radiation

20 range for data collection/°
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?
Final R indexes [[>=2c (I)]
Final R indexes [all data]

Largest diff. peak/hole / e A-3

1408.0
0.15 % 0.13 x 0.12
Mo Ko (A = 0.71073)

4.398 t0 59.36
24<h<25,-14<k<15,-11<I<
20
10889
3529 [Rip = 0.0411, Ry, = 0.0477]
3529/19/209
1.035
R, =0.0522, wR, = 0.1120
R, = 0.0803, wR, = 0.1200

0.38/-0.63
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