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1.General Information

All the starting chemicals were commercially available and used without further purification.
Substrates were purchased from Energy chemical Co. Ltd. and Damas-beta Co. Ltd. Fluorinating
reagents (Selectfluor) were purchased from Shanghai Science Bio-pharmaceutical Co. Ltd. Flash
column chromatography was performed using silica gel (300-400 mesh). All '"H NMR spectra
were recorded on a Bruker spectrometer at 400 MHz. The '°F NMR spectra were recorded on a
Bruker spectrometer at 376 MHz. The '3C NMR spectra were recorded on a Bruker spectrometer
at 100 MHz. Chemical shifts (& value) were reported in ppm down field from internal
tetramethylsilane (TMS). J values are reported in Hz. IR spectrum (Film) were recorded on a
Nicolet 6700 spectrophotometer in the range of 400~4000 cm''. HRMS (EI) Ms Spectra were
recorded on a Waters GCT Premier msspectrometer with electron impact.

2.Typical procedures

Standard procedure for the bromination of 1,3-diketones and B-keto esters: To a mixture of
CFBSA (1.2 mmol, 1.2 eq.) and KBr (1.5 mmol, 1.5 eq.) in acetonitrile (8§ mL) with stirring for 10
min at room temperature. Then carbonyl compounds (1.0 mmol, 1.0 eq.) were added to it with
stirring at room temperature. The reaction was monitored by thin layer chromatography until
completion. After the complete conversion of starting material, the mixture was evaporated under
reduced pressure. The residue was purified by column chromatography on silica gel.

Standard procedure for the bromination of heterocycles: To a mixture of CFBSA (1.2 mmol,
1.2 eq.) and KBr (1.5 mmol, 1.5 eq.) in acetonitrile (8 mL) with stirring 10 min at room
temperature. Then heterocycles (1.0 mmol, 1.0 eq.) were added to it with stirring at room
temperature. The reaction was monitored by thin layer chromatography until completion. After the
complete conversion of starting material, the mixture was evaporated under reduced pressure. The
residue was purified by column chromatography on silica gel.

Standard procedure for the bromination of aromatic amines: To a mixture of CFBSA (2.2
mmol, 2.2 eq.) and KBr (2.5 mmol, 2.5 eq.) in acetonitrile (8 mL) with stirring for 10 min at room
temperature. Then aromatic amines (1.0 mmol, 1.0 eq.) were added to it with stirring at room
temperature. The reaction was monitored by thin layer chromatography until completion. After the
complete conversion of starting material, the mixture was evaporated under reduced pressure. The
residue was purified by column chromatography on silica gel.

NOTES: Some substrates including p-methylaniline, N-phenylacetamide and indolin-2-one would
convert completely and mono-brominated products were formed with 1.2 eq. CFBSA and 1.5 eq.
KBr. For substrates that N-methyl-3-methylanilines and N-ethyl-3-methylanilines, addition of 3.2
eq. CFBSA and 3.5 eq. KBr would promote the strating materials to transform into tribromide
products.

Standard procedure for the bromination of phenols: To a mixture of CFBSA (2.2 mmol, 2.2
eq.) and KBr (2.5 mmol, 2.5 eq.) in acetonitrile (8 mL) with stirring for 10 min at room
temperature. Then phenols (1.0 mmol, 1.0 eq.) were added to it with stirring at room temperature.
The reaction was monitored by thin layer chromatography until completion. After the complete

conversion of starting material, the mixture was evaporated under reduced pressure. The residue
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was purified by column chromatography on silica gel.
NOTES: For substrates that phenol and B-naphthol, addition of 3.2 eq. CFBSA/3.5 eq. KBr and
1.2 eq. CFBSA/1.5 eq. KBr would promote the starting materials to transform into tri-brominated

and mono-brominated compounds respectively.

3. Analytical Data for the Products
O o©
Br H

2-Bromo-1,3-diphenylpropane-1,3-dione.' (1a)
Procedure: Using CFBSA (1.2 mmol, 1.2 eq.) and KBr (1.5 mmol, 1.5 eq.) provided 1a in 94%
yield. White solid; R¢= 0.61 (10% ethyl acetate/petroleum ether); 'H NMR (400 MHz, CDCl3) &
8.00-7.98 (m, 4H), 7.62-7.59 (m, 2H), 7.49-7.46 (m, 4H), 6.55 (s, 1H). 3C NMR (100 MHz,
CDCl;) 6 185.10, 134.20, 131.25, 130.69, 128.78, 70.02.

O O
2-Bromo-1-phenylbutane-1,3-dione.! (2a)
Procedure: Using CFBSA (1.2 mmol, 1.2 eq.) and KBr (1.5 mmol, 1.5 eq.) provided 2a in 89%
yield. Yellow oil; Ry = 0.54 (10% ethyl acetate/petroleum ether); '"H NMR (400 MHz, CDCls) &

8.00-7.97 (m, 2H), 7.66-7.62 (m, 1H), 7.53-7.49 (m, 2H), 5.62 (s, 1H), 2.46 (s, 3H). 3C NMR
(100 MHz, CDCl3) 5 198.34, 190.04, 134.62, 133.86, 129.39, 129.14, 53.03, 27.24.

(@)
H
Br
(0]

2-Bromo-5,5-dimethylcyclohexane-1,3-dione.! (3a)
Procedure: Using CFBSA (1.2 mmol, 1.2 eq) and KBr (1.5 mmol, 1.5 eq.) provided 3a in 88%
yield. White solid; R¢= 0.50 (50% ethyl acetate/petroleum ether); 'H NMR (400 MHz, CDCl;) &
3.01 (s, 4H), 1.01 (s, 6H). '*C NMR (100 MHz, CDCls) & 192.95, 66.55, 48.34, 30.71, 27.89.

O O
o~
Br
Methyl 2-bromo-1-0x0-1,2,3,4-tetrahydronaphthalene-2-carboxylate.”? (4a)
Procedure: Using CFBSA (1.2 mmol, 1.2 eq.) and KBr (1.5 mmol, 1.5 eq.) provided 4a in 97%
yield. Yellow oil; Rf = 0.35 (10% ethyl acetate/petroleum ether); 'H NMR (400 MHz, CDCl;) &
8.10 (d, /= 8.0 Hz, 1H), 7.54 (t, /= 7.2 Hz, 1H), 7.36 (t, /= 7.2 Hz, 1H), 7.28-7.26 (m, 1H), 3.86

(s, 3H), 3.27-3.19 (m, 1H), 3.06-2.94 (m, 2H), 2.61-2.54 (m, 1H). *C NMR (100 MHz, CDCl;) 5
187.64, 168.07, 142.51, 134.54, 129.50, 129.22, 128.90, 127.44, 64.90, 54.16, 35.81, 26.88.
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Ethyl 2-bromo-1-0x0-1,2,3,4-tetrahydronaphthalene-2-carboxylate.? (5a)
Procedure: Using CFBSA (1.2 mmol, 1.2 eq.) and KBr (1.5 mmol, 1.5 eq.) provided 5a in 94%
yield. Pale yellow oil; R¢ = 0.35 (10% ethyl acetate/petroleum ether); 'H NMR (400 MHz, CDCl3)
6 8.10 (dd, J= 1.2 Hz, 8.0 Hz, 1H), 7.56-7.52 (m, 1H), 7.38-7.35 (m, 1H), 7.28-7.26 (m, 1H), 4.31
(q,J=17.2, 14.0 Hz, 2H), 3.27-3.19 (m, 1H), 3.06-2.95 (m, 2H), 2.60-2.54 (m, 1H), 1.30 (t, /= 7.2
Hz, 3H). 3C NMR (100 MHz, CDCI3) & 187.70, 167.47, 142.49, 134.44, 129.66, 129.19, 128.88,
127.41, 65.25, 63.39, 35.80, 26.94, 14.07.

0

Br
CO,Et

Ethyl 2-bromo-1-0x0-2,3-dihydro-1H-indene-2-carboxylate.’ (6a)
Procedure: Using CFBSA (1.2 mmol, 1.2 eq.) and KBr (1.5 mmol, 1.5 eq.) provided 6a in 93%
yield. Yellow oil; Ry = 0.35 (10% ethyl acetate/petroleum ether); 'H NMR (400 MHz, CDCl;) &
7.88-7.86 (m, 1H), 7.72-7.68 (m, 1H), 7.48-7.45 (m, 2H), 4.32-4.24 (m, 2H), 4.20 (d, /= 18.0 Hz,
1H), 3.68 (d, J = 18.0 Hz, 1H), 1.29 (t, J = 7.2 Hz, 3H). *C NMR (100 MHz, CDCI3) § 195.31,

167.16, 150.31, 136.42, 132.39, 128.70, 126.43, 126.10, 63.70, 58.61, 44.00, 14.08.

\N/

Br

Br
2,4-Dibromo-N,N-dimethylaniline.* (7a)
Procedure: Using CFBSA (1.2 mmol, 1.2 eq.) and KBr (1.5 mmol, 1.5 eq.) provided 7a in 88%
yield. Yellow oil; R¢= 0.45 (petroleum ether); 'H NMR (400 MHz, CDCI3) 8 7.68 (d, J = 2.4 Hz,
1H), 7.35 (dd, J = 8.8, 2.4 Hz, 1H), 6.93 (d, J = 8.8 Hz, 1H), 2.77 (s, 6H). 3C NMR (100 MHz,
CDCl;) 6 151.20, 136.13, 131.10, 121.74, 119.75, 115.47, 44.19.

L

NH
Br

Br
2,4-Dibromo-N-ethylaniline. (8a)
Procedure: Using CFBSA (1.2 mmol, 1.2 eq.) and KBr (1.5 mmol, 1.5 eq.) provided 8a in 92%
yield. White solid; R¢= 0.35 (petroleum ether); 'H NMR (400 MHz, CDCI3) 6 7.53 (d, J= 2.0 Hz,
1H), 7.26 (dd, J= 8.8, 2.0 Hz, 1H), 6.50 (d, /= 8.8 Hz, 1H), 4.32 (s, br, 1H), 3.17 (q, J= 7.2, 14.4
Hz, 2H), 1.30 (t, J= 7.2 Hz, 3H). *C NMR (100 MHz, CDCls) 8 144.24, 134.35, 131.33, 112.40,
109.88, 107.94, 38.64, 14.63.
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2,4-Dibromo-N-isopropylaniline. (9a)
Procedure: Using CFBSA (1.2 mmol, 1.2 eq.) and KBr (1.5 mmol, 1.5 eq.) provided 9a in 86%
yield. White oil; R¢ = 0.35 (petroleum ether); 'H NMR (400 MHz, CDCl3) 8 7.52 (d, J = 2.4 Hz,
1H), 7.25 (dd, J = 8.8, 2.4 Hz, 1H), 6.50 (d, J = 8.8 Hz, 1H), 4.18 (s, br, 1H), 3.65-3.56 (m, 1H),
1.24 (d, J = 6.0 Hz, 6H). 3C NMR (100 MHz, CDCl;) & 143.46, 134.50, 131.26, 112.85, 110.06,

107.48, 44.57, 22.84.

“NH

Br

Br
2,4-Dibromo-N,6-dimethylaniline. (10a)
Procedure: Using CFBSA (1.2 mmol, 1.2 eq.) and KBr (1.5 mmol, 1.5 eq.) provided 10a in 80%
yield. Yellow oil; Ry = 0.50 (petroleum ether); "H NMR (400 MHz, CDCl;) 8 7.47 (d, J = 2.4 Hz,
1H), 7.19 (d, J = 2.4 Hz, 1H), 3.66 (s, br, 1H), 2.79 (s, 3H), 2.33 (s, 3H). 3*C NMR (100 MHz,
CDCl;) 6 146.16, 133.54, 132.73, 132.29, 117.47, 113.74, 35.17, 19.53.

“NH

Br Br

Br
2,4,6-Tribromo-N,3-dimethylaniline. (11a)
Procedure: Using CFBSA (1.2 mmol, 1.2 eq.) and KBr (1.5 mmol, 1.5 eq.) provided 11a in 75%
yield. Yellow oil; R¢ = 0.45 (petroleum ether); 'H NMR (400 MHz, CDCl;) 8 7.70 (s, 1H), 3.61
(s, br, 1H), 2.92 (s, 3H), 2.54 (s, 3H). 3C NMR (100 MHz, CDCl;) & 146.12, 137.86, 135.13,
120.65, 117.00, 113.91, 35.26, 24.87.
L

NH
Br Br

Br
2,4,6-Tribromo-N-ethyl-3-methylaniline. (12a)
Procedure: Using CFBSA (1.2 mmol, 1.2 eq.) and KBr (1.5 mmol, 1.5 eq.) provided 12a in 88%
yield. Pale Yellow oil; R¢ = 0.50 (petroleum ether); 'H NMR (400 MHz, CDCIl;) 8 7.69 (s, 1H),
3.27(q,J=17.2, 14.4 Hz, 2H), 2.54 (s, 3H), 1.22 (t, J= 7.2 Hz, 3H). 13C NMR (100 MHz, CDCl3)
5 145.04, 137.83, 135.07, 121.08, 116.96, 114.39, 43.24, 24.94, 16.01.
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2-Bromo-4-methylaniline.’ (13a)
Procedure: Using CFBSA (1.2 mmol, 1.2 eq.) and KBr (1.5 mmol, 1.5 eq.) provided 13a in 72%
yield. Pale brown oil; Rf = 0.50 (petroleum ether); 'H NMR (400 MHz, CDCI3) § 7.24 (d, J= 1.2
Hz, 1H), 6.93-6.90 (m, 1H), 6.69-6.67 (m, 1H), 3.71 (s, br, 2H), 2.23 (s, 3H). 3*C NMR (100 MHz,
CDCl;) 6 141.65, 132.85, 129.12, 115.91, 109.44, 20.22.

NHAc

Br
N-(4-bromophenyl)acetamide.’ (14a)
Procedure: Using CFBSA (1.2 mmol, 1.2 eq.) and KBr (1.5 mmol, 1.5 eq.) provided 14a in 92%
yield. Drab yellow solid; Rf = 0.25 (25% ethyl acetate/petroleum ether); 'H NMR (400 MHz,
CH;CN-d5) & 8.40 (s, br, 1H), 7.50-7.48 (m, 2H), 7.45-7.42 (m, 2H), 2.04 (s, 3H). 3C NMR (100
MHz, DMSO-dg) 6 168.47, 138.68, 131.48, 120.85, 114.47, 24.02.

Br:
mo
N
H

5-Bromoindolin-2-one.® (152a)
Procedure: Using CFBSA (1.2 mmol, 1.2 eq.) and KBr (1.5 mmol, 1.5 eq.) provided 15a in 90%
yield. Light yellow solid; Rf = 0.45 (25% ethyl acetate/petroleum ether); 'H NMR (400 MHz,
CDCl3) 8 7.97 (s, br, 1H), 7.36-7.34 (m, 2H), 6.75 (d, J = 8.8 Hz, 1H), 3.54 (s, 2H). 3C NMR
(100 MHz, DMSO-dy) 6 175.90, 143.00, 130.07, 128.52, 127.22, 112.79, 110.88, 35.76.

OH
Br\©/ Br
Br

2,4,6-Tribromophenol.” (16a)
Procedure: Using CFBSA (1.2 mmol, 1.2 eq.) and KBr (1.5 mmol, 1.5 eq.) provided 16a in 72%
yield. Yellow solid; R¢= 0.35 (10% ethyl acetate/petroleum ether); 'H NMR (400 MHz, CDCls) &
7.59 (s, 2H), 5.86 (s, 1H). '3C NMR (100 MHz, CDCls) & 149.09, 134.38, 112.84, 110.55.

OH
Br< i -
Br
2,4-Dibromo-6-methylphenol.” (17a)
Procedure: Using CFBSA (1.2 mmol, 1.2 eq.) and KBr (1.5 mmol, 1.5 eq.) provided 17a in 70%
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yield. Yellow solid; R¢= 0.25 (10% ethyl acetate/petroleum ether); 'H NMR (400 MHz, CDCls) &
7.43 (d, J=2.0 Hz, 1H), 7.20 (d, J = 2.0 Hz, 1H), 5.52 (s, 1H), 2.27 (s, 3H). 3C NMR (100 MHz,
CDCly) 6 149.90, 133.22, 131.40, 127.82, 112.16, 110.57, 16.69.

OH
Br Cl

Br

2,4-Dibromo-6-chlorophenol.” (182a)
Procedure: Using CFBSA (1.2 mmol, 1.2 eq.) and KBr (1.5 mmol, 1.5 eq.) provided 18a in 93%
yield. White solid; R¢ = 0.25 (10% ethyl acetate/petroleum ether); 'H NMR (400 MHz, CDCI3) &
7.55 (d, J = 2.4 Hz, 1H), 7.45 (d, J = 2.4 Hz, 1H), 5.86 (s, 1H). 3C NMR (100 MHz, CDCl;) &
148.33, 133.75, 131.57, 121.67, 112.38, 110.96.

OH
Br F

Br
2,4-Dibromo-6-fluorophenol.? (192)
Procedure: Using CFBSA (1.2 mmol, 1.2 eq.) and KBr (1.5 mmol, 1.5 eq.) provided 19a in 95%
yield. Yellow solid; R¢= 0.25 (10% ethyl acetate/petroleum ether); 'H NMR (400 MHz, CDCI3) &
7.43 (t,J = 2.0 Hz, 1H), 7.23 (dd, J = 9.6, 2.0 Hz, 1H), 5.61 (s, IH). *C NMR (100 MHz, CDCl3)
5 150.82 (d, J = 248.1 Hz), 141.22 (d, J = 14.3 Hz), 130.24 (d, J = 3.8 Hz), 119.22 (d, J =214
Hz), 111.75 (d, /= 9.2 Hz), 111.53(d, J= 2.6 Hz). '°F NMR (376 MHz, CDCl3) 5 -131.03.

OH
Br Br

2,6-Dibromo-4-methylphenol.” (20a)
Procedure: Using CFBSA (1.2 mmol, 1.2 eq.) and KBr (1.5 mmol, 1.5 eq.) provided 20a in 66%
yield. White solid; R¢ = 0.25 (10% ethyl acetate/petroleum ether); 'H NMR (400 MHz, CDCl3) &
7.26 (s, 2H), 5.71 (s, 1H), 2.26 (s, 3H). 3C NMR (100 MHz, CDCls) & 147.26, 132.54, 109.55,
100.12, 20.12.

OH
Br Br

F

2,6-Dibromo-4-fluorophenol. (21a)
Procedure: Using CFBSA (1.2 mmol, 1.2 eq.) and KBr (1.5 mmol, 1.5 eq.) provided 21a in 89%
yield. White solid; R¢ = 0.25 (10% ethyl acetate/petroleum ether); 'H NMR (400 MHz, CDCl3) &
7.26 (s, 1H), 7.24 (s, 1H), 5.70 (s, 1H). 3C NMR (100 MHz, CDCl;) & 155.85 (d, J = 245.1 Hz),
146.57 (d, J = 3.3 Hz), 119.31 (d, J = 25.4 Hz), 109.43 (d, J = 10.4 Hz). '°F NMR (376 MHz,
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CDCl3) 6 -120.50.
OH
Br\©/ Br
NO,
2,6-Dibromo-4-nitrophenol.” (22a)
Procedure: Using CFBSA (1.2 mmol, 1.2 eq) and KBr (1.5 mmol, 1.5 eq.) provided 22a in 97%

yield. Yellow solid; R¢= 0.25 (10% ethyl acetate/petroleum ether); "H NMR (400 MHz, DMSO-dy)
3 8.38 (s, 2H). 13C NMR (100 MHz, DMSO-dq) 4 157.53, 140.01, 127.95, 111.12.

Br

SO

1-Bromonaphthalen-2-o0l.” (23a)
Procedure: Using CFBSA (1.2 mmol, 1.2 eq.) and KBr (1.5 mmol, 1.5 eq.) provided 23a in 93%
yield. Pale yellow solid; R¢ = 0.35 (10% ethyl acetate/petroleum ether); 'H NMR (400 MHz,
CDCl;) 6 8.03 (d, /= 8.4 Hz, 1H), 7.79 (d, J= 8.0 Hz, 1H), 7.75 (d, /= 8.4 Hz, 1H), 7.60-7.55 (m,
1H), 7.42-7.38 (m, 1H), 7.27 (d, J = 8.0 Hz, 1H), 5.92 (s, 1H). 3C NMR (100 MHz, CDCl;) &
150.72, 132.43,129.83, 129.48, 128.36, 127.99, 125.47, 124.30, 117.30, 106.28.

4-Bromo-1-((2-chlorophenyl)diphenylmethyl)-1H-imidazole. (24a)
Procedure: Using CFBSA (1.2 mmol, 1.2 eq.) and KBr (1.5 mmol, 1.5 eq.) provided 24a in 77%
yield. White solid; Rf = 0.50 (50% ethyl acetate/petroleum ether); mp 198-199°C. 'H NMR (400
MHz, CDCls) 6 7.44-7.28 (m, 10H), 7.18-7.16 (m, 4H), 6.92 (dd, J = 8.0, 2.4 Hz, 1H), 6.73 (d, ] =
1.6 Hz, 1H). 3C NMR (100 MHz, CDCl;)  140.20, 139.77, 138.82, 135.64, 132.50, 130.438,
130.26, 130.24, 128.59, 128.33, 127.30, 120.81, 114.87, 76.00. IR ( KBr ) v =3066, 1585, 1488,
1464, 1444, 1433, 1217, 767, 751, 707, 667. HRMS-EI (m/z) calcd. for (Cy,H;¢BrCIN;) 422.0185;

found 422.0191.
@N
N

H
3-Bromo-1H-indazole.’ (252)
Procedure: Using CFBSA (1.2 mmol, 1.2 eq) and KBr (1.5 mmol, 1.5 eq.) provided 25a in 93%
yield. White solid; R¢= 0.25 (10% ethyl acetate/petroleum ether); 'H NMR (400 MHz, CDCl;) &
10.33 (s, br, 1H), 7.66 (d, J = 8.0 Hz, 1H), 7.52-7.45 (m, 2H), 7.27-7.24 (m, 1H). '3C NMR (100
MHz, CDCl) 6 141.31, 128.28, 123.24, 123.14, 122.01, 120.31, 110.38.
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4-Bromo-1-phenyl-1H-pyrazole.'? (26a)
Procedure: Using CFBSA (1.2 mmol, 1.2 eq.) and KBr (1.5 mmol, 1.5 eq.) provided 26a in 93%
yield. White solid; R¢ = 0.75 (10% ethyl acetate/petroleum ether); 'H NMR (400 MHz, CDCI3) &
7.94 (s, 1H), 7.68 (s, 1H), 7.65-7.63 (m, 2H), 7.48-7.44 (m, 2H), 7.34-7.30 (m, 1H). 3C NMR
(100 MHz, CDCl3) 6 141.64, 139.74, 129.68, 127.19, 127.15, 119.15, 95.76.

Br

(\N/\gi
_ )—COOC;Hs

Ethyl 3-bromoimidazo[1,2-a]pyrimidine-2-carboxylate.!! (27a)
Procedure: Using CFBSA (1.2 mmol, 1.2 eq.) and KBr (1.5 mmol, 1.5 eq.) provided 27a in 93%
yield. Bright yellow solid; Ry = 0.50 (50% ethyl acetate/petroleum ether); 'H NMR (400 MHz,
CDCl) 6 8.71 (dd, J = 4.0, 2.0 Hz, 1H), 8.52 (dd, J= 7.2, 2.0 Hz, 1H), 7.09 (dd, J = 7.2, 4.0 Hz,
1H), 4.50 (q, J = 7.2, 14.0 Hz, 2H), 1.46 (t, J = 7.2 Hz, 3H). *C NMR (100 MHz, CDCl;)
162.04, 152.85, 147.68, 135.00, 132.56, 110.90, 99.07, 61.85, 14.43.

\Br

~

N~ 'NH,
3-Bromopyridin-2-amine.'? (28a)
Procedure: Using CFBSA (1.2 mmol, 1.2 eq.) and KBr (1.5 mmol, 1.5 eq.) provided 28a in 83%
yield. Yellowish-brown solid; R¢ = 0.45 (50% ethyl acetate/petroleum ether); 'H NMR (400 MHz,
CDCl;) 6 8.09 (d, J=2.4 Hz, 1H), 7.51 (dd, J = 8.8, 2.4 Hz, 1H), 6.44 (d, J= 8.8 Hz, 1H), 4.49 (s,
2H). 3C NMR (400 MHz, CDCl3) 8 156.96, 148.32, 140.55, 110.38, 108.40.

B
T
—
N™ "NH,
5-Bromopyrimidin-2-amine.> (29a)
Procedure: Using CFBSA (1.2 mmol, 1.2 eq.) and KBr (1.5 mmol, 1.5 eq.) provided 29a in 93%
yield. White solid; Precipitated in acetonitrile. '"H NMR (400 MHz, DMSO-dg) 8 8.30 (s, 1H),

6.90 (s, br, 1H). 3C NMR (100 MHz, DMSO-ds) 6 162.03, 158.07, 105.11.
Br

N

H
3-Bromo-5-nitro-1H-indole. (30a)
Procedure: Using CFBSA (1.2 mmol, 1.2 eq.) and KBr (1.5 mmol, 1.5 eq.) provided 30a in 93%
yield. Yellow solid; R¢= 0.45 (50% ethyl acetate/petroleum ether); "H NMR (400 MHz, DMSO-dy)
5 12.21 (s, br, 1H), 8.31 (d, J = 2.4 Hz, 1H), 8.07 (dd, J = 9.2, 2.4 Hz, 1H), 7.88 (d, J = 2.8 Hz,
1H), 7.63 (d, J = 9.2 Hz, 1H). *C NMR (100 MHz, DMSO-d;) & 141.36, 138.57, 129.08, 125.64,
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117.51, 114.94, 113.00, 91.03.
Br

N

H
Ethyl 3-bromo-1H-indole-2-carboxylate.'? (31a)
Procedure: Using CFBSA (1.2 mmol, 1.2 eq.) and KBr (1.5 mmol, 1.5 eq.) provided 31a in 93%
yield. White solid; R¢ = 0.35 (10% ethyl acetate/petroleum ether); 'H NMR (400 MHz, CDCl3) &
9.11 (s, br, 1H), 7.68 (d, J = 8.0 Hz, 1H), 7.42-7.36 (m, 2H), 7.26-7.21 (m, 1H), 4.47 (q, J = 7.2,
14.4 Hz 2H), 1.46 (t, ] = 7.2 Hz, 3H). '3C NMR (100 MHz, CDCl;) 8 161.12, 135.44, 128.14,
126.72, 124.25, 121.61, 121.47, 112.12, 98.46, 61.62, 14.50.

3-Bromo-1-tosyl-1H-indole.'* (32a)
Procedure: Using CFBSA (1.2 mmol, 1.2 eq.) and KBr (1.5 mmol, 1.5 eq.) provided 32a in 69%
yield. Off-white solid; R¢= 0.45 (10% ethyl acetate/petroleum ether); 'H NMR (400 MHz, CDCl3)
8799 (d,J =8.4 Hz, 1H), 7.77 (d, J = 8.4 Hz, 2H), 7.62 (s, 1H), 7.49 (m, 1H), 7.40-7.36 (m, 1H),
7.33-7.29 (m, 1H), 7.24 (d, J = 8.0 Hz, 2H), 2.35 (s, 3H). 13C NMR (100 MHz, CDCls) & 145.51,
134.99, 134.40, 130.17, 129.90, 127.07, 125.88, 124.92, 124.02, 120.19, 113.73, 99.73, 21.75.

/ \

N
H

Br

O
1-(5-bromo-1H-pyrrol-2-yl)ethan-1-one."> (33a)

Procedure: Using CFBSA (1.2 mmol, 1.2 eq.) and KBr (1.5 mmol, 1.5 eq.) provided 33a in 69%

yield. White solid; R¢ = 0.45 (50% ethyl acetate/petroleum ether); 'H NMR (400 MHz, CDCl3) &

9.62 (s, br, 1H), 7.02 (dd, J = 2.8, 1.2 Hz, 1H), 6.89 (dd, J = 2.8, 1.2 Hz, 1H), 2.42 (s, 2H). 3C

NMR (100 MHz, CDCl;) 6 186.32, 131.10, 109.30, 106.56, 105.77, 27.96.

Br/ZSB\I(NEtz

@)
5-Bromo-N,N-diethylthiophene-2-carboxamide. ¢ (34a)

Procedure: Using CFBSA (1.2 mmol, 1.2 eq.) and KBr (1.5 mmol, 1.5 eq.) provided 34a in 94%
yield. Yellow oil; R¢ = 0.35 (25% ethyl acetate/petroleum ether); 'H NMR (400 MHz, CDCl;) &
7.08 (d, J= 4.0 Hz, 1H), 6.99 (d, J=4.0 Hz, 1H), 3.52 (q, J = 7.2, 14.0 Hz, 4H), 1.24 (t, J= 7.2
Hz, 6H). 3C NMR (100 MHz, CDCls) & 159.70, 148.72, 143.63, 115.90, 111.31, 42.84, 41.41,
14.81, 13.00.

Notes: The ethyl peaks from the amide group are broad peaks in 3C NMR due to restricted

Br%NEtz

0]

rotation.

S10



5-Bromo-N,N-diethylfuran-2-carboxamide.!¢ (35a)

Procedure: Using CFBSA (1.2 mmol, 1.2 eq.) and KBr (1.5 mmol, 1.5 eq.) provided 35a in 61%
yield. Yellow oil; Re = 0.25 (25% ethyl acetate/petroleum ether); '"H NMR (400 MHz, CDCl;) &
7.07 (d,J =4.0 Hz, 1H), 6.98 (d, J = 4.0 Hz, 1H), 3.51 (q, J=7.2, 14.4 Hz, 4H), 1.23 (t,] = 7.2 Hz,
6H).3*C NMR (100 MHz, CDCl;) & 158.35, 150.30, 123.83, 118.33, 113.26, 42.83, 41.48, 14.74,

12.72.

Notes: The ethyl peaks from the amide group are broad peaks in 3C NMR due to restricted

rotation.

4. 'H, F and 3C NMR spectra




S12

% o w o
R
b B
- -]
e &8
====
N
ﬁ F
S—N,
[
0 Br
L n
T T T T T T T T T T T T T T T T T T T T T
oo 190 180 170 160 150 140 130 120 110 100 50 80 0 60 B0 40 an 20 10 0
f1 (ppm)
S
]
%
|
o F
I/
S—N
I
0 Br
|
L
S s B S B B B S L B SN B L B e S S L T T T T T T T T
190 170 150 130 110 90 70 50 30 10 =10 =30 =50 =70 =110 =130 =150 -170 =190
£l (ppm)



wUS1T—

1559
%S_./
SSpL
6SPL

pLY'L

pobL

985'L

685°L

092

£79L

6L6L
%ﬂw &
100°8

SSPL
BSPL
pLb L~
pore”
085'L"
68S'L
$09'L
£79L

6LO°L
o'l
_:c.m\

1a

-

|
uI
,
(=}
=

S

|
|
J
=
=+
T T T T T

84 B3 82 81

e,

—E6an

FLOY
Lol

=00'%

)

SIOL—

SRLRTIN
880°0€T ~
0STIEL.
s

POT'S8I—

1a

T T T T T T T T T
180 170 160 150 140 130 120 110 100 80
f1 (ppm)

T
190

T
200

S13



9SF'T—

0Tys—

88p'L
TobL]
905°L

s

9TsL

919

619

9L

R
8E0LF
THOL
£59°%
9592 ﬁ
659L
996°L ]
0L6L
SL6L
88674
0664
SG6L

CH,

2a

i

0

=00e

=960

Sl
Loy
50T

9.0

=)

10.0

GETLT—

FEOES—

t£F1otl
o8¢ 6Tl
OSREET =
0T9FEl 4

o6l —

oFer8el—

|

CH,

180 170 160 150 140 130 120 110 100 a0
f1 (ppm)

130

200

S14



arr—

900 —

09TL—

3a

e n

=L09

=00'%

f1 (ppm)

S8R'LT—
904" 0E—

SECRP—

£55'99—

0s6't6l—

<
=

<,
fars

Br

3a

T T T T T T T T T
180 171 1680 150 140 130 120 110 100 a0
f1 (ppm)
S15

T
130

T
200




Fre L
S58°T
L9571
6L5T
165°T
909
1+6°T
£56'T
96T
LL6T
686'C
ro0s
LI0E
8E0°E
0S0°€
90°¢
981°¢
00T€
£ITE
SITE
1£7°€
e
L9TE

9S8 —

09T
187
LPEL
S9E°L
SREL
TISL~
I¥SL
655°L
060°8~_
018"

o

ot

5]
i

(=]

-

4a

=L

=607
—ou'l

—L0e

871
~P0°L
~E0'L

=660

prm)

QLR 9T —

FISSE—

LET'FS—

S06'F9—

m.mv.nw_
968'8TI1 W
STT6TI
POs'6T1
SES'FEL \\

60" TR —

LOOrROL—

GEYLBI—

4a

Lo
Lo
Lo
&
L
&
Le
=
Lo
]
Lo
@
Lo
2
Lo
@
Le
&
Lex —
=
i (%]
W
=
=
-
=
&
=
LS
=
=)
B
=
=
(]
=
=)
]
5
=)
]
=
=
&




BLL L
96T'1
FIET
s
8554
¥SE'T
995"
LLS'T
688'T
r09'T
9Fe'T
856'T
696'T
I186°C
£66'T
800°¢
o'
£S0°E-
S90'E
L8I'E
10T
rive
STITE

—

98TF
40
ey
3% 4

PRI e

09T°L
08T'L
9FEL
oL
FPREL
9Is’L
0TsL
SESTL
GES'L
PSSTL
LSS'L J
0608
o8

L2

T

T
4.20

4.30 4.25
fl (ppm)

_J

J

4.40 4.35

L

Sa

EELE

=o'l

90T
—col

=0T

-5E°]
Lot
o0l

E00L

f1 (ppm)

FLOFI—

LEG'9T—

SO8'sE—

FOLE9—~
PSTS9

c:..nﬂ_
TRR'BTL M
681°6TI1
£99°671
SHEFEL f

LeFirl—

TLFLOI—

LOYLBI—

5a

T T T T T T T T T
190 180 170 160 180 140 130 120 110 100 a0
f1 (ppm)

T
200

S17



697’1
hMNAW
S0e'l

SE9°E
004"
£81°F
STTF
srTrf
SSTF
65Tk
LT
LLTY
06TF
S6TF
S0€°H
£IEF
e
09T'%
9prL
8FFL T
95pL
e
09r's
99K°L+
LLviy
1852 ]
P8KL
SLYL
8LY'L
r69'L
969°L
TILL
SILE
8S8'L
aS8'L
LLE
6LEL

=

£l (ppm)

oo

1.32 1.30|1.28 1.26

CHy

Ga

h

36

B

S
40 29 38 2
fl (ppm)

44 43 42 41

J =L0E

=001

J

201
“H0'T

S

—E0]
=001

£l (ppm)

SROFI—

S66'cr—

YRS —
L9 —

LO0'OTT~_
6TF9T1 m
S69°8TI

2667517
9P ogL

80€°05T—

8ST°L91—

80¢°S61—

80

100
f1 (ppm)

120 110
S18

130

160 150 140

CH,

7

17

Ga
180

190

200




1LL'T— D

e’y

mvm,o%

097T°L

mmm.n/

SPEL -
19¢°L

L9TL

vhw.hx

089°L

Br
Ta

ELF'9

=L

=0l

=00°L

LBI'FF—

99F'sIL— e

£SL'61T~

(U774

S0 1El—

LTI 9El—

961" IST— Ea—

o
e
=]

o
&=
o
/
=

Br
Ta

Br

T T T T T T T T T
180 o 160 160 140 130 120 110 100 80
f1 (ppm)

T
1390

0



e

LBT1
mcmAW
el

JNU

(L%
851°¢
9LT°E
rol'e

SLEP—

6859~
s'9
0sT'L
SSTL
097'%
ILTL

LLTL
8L

TESL

o
Lo
5]
H,v
=
V/H ©
@
8
i

Lz

L3
f1 (ppm)

4

Elee

Y 4

—LE0

=501

=1l
=00°L

9TYFI—

9E9'8E—

L

TPELOT~
SLR601—
66€ T

[ A3 £ Sl
GFereEl—

TP —

o
Lo
5]
H,v
=
©
. S
i
i

L

S

T T T T T T T T T T
180 17 160 160 140 130 120 110 100 90
f1 (ppm)

T
150

T
200



PET T~
a sl

958'E
S
885°¢
£09°¢
[Jay
SE'E
059°¢
W8I —

16F'9~
€159

[axa
8ETL
PSTL
09T°L
sL
8T5°%L

Br

Br

L

9a

=

-
]

=260

E05'9

CoL'tL

=R0°L

E0l'l

=001 [e

r)

10.0

SERTT—

tLE PP —

SLFLOT~
o001 —
TSRTIT-

LSTTET—
6ok FEl—

rerl—

o
el
[}
e
=

5

Br

9a

T T T T T T T T T
180 170 160 150 140 130 120 110 100 90

T
150

f1 (ppm)

S21



6TeT—

LBLT—

99°c—

981°L
61
097L"
LOFL
ELFL

Br

NH

CHy

CHy

Br

J —8L'E

10a

=Zl'E

uh FlL

m—

Ty UL

TE8'61—

991'SE—

erLEll—
0Ly Lll—

68T TEL
PELTEL W
SPeeel

091" 9F1—

CHy

NH

CHy

Br

10a

sl

T T T T T T T T T
180 171 160 150 140 130 120 110 100 a0
f1 (ppm)

T
190




2 . I

tFST—
SIe'T—
T9e—
09TL— -
969°%L— - =
o
-
[
/
T &
= m
uma ]
& 0 =

Br

=6l

“—R6'T

Frll

=001

W

998'FT—

LSTSE—

L06'EIT—
866'911—
oFY0TI—

wersel—
OSRLET—

6LI'9FL—

CHy

NH

CH,
11a

Br

T T T T T T T T
170 160 150 140 120 120 110 100
f1 (ppm)

T
180

T
130

0



Wl L [

0T = 1ok e 900'91—

.\. 8 J

8ET'1 o | =

” = SE6'FT—

PreT— M =22€ [~ BT —
OFTE & =

LSTE & & g
SLTE wg - Bel.
£6T°€ - = E L
— L]

| @ 9REFII—

656'911

Lo 6LOITL—

S 71

09TL— ‘d STRLEI—

169'L— —_— 1] SE0SPL—
Fe

) ) )

Z & | Z
Io]
, 8 |
@ 5 o s

& s

-10

80

S24

f1 (ppm)

140 130 120 110 100

0

B

160 1

7

1

CH,
12a
180

190

Br

200



€T

969°¢—

699'9
689'9
r06'9
906'9
606’9
ST6'9
976’9
6l6'9
WL
SFUL
097T°L

HHz

CH,

13a

JL I L

CETE

Pl

ol
Spo fe
001

r)

10.0

SIToT—

ool —

806'SIL—

PIreTl—
PSRTEl—

woirl—

NH;

CHy
13a

Br

T T T T T T T T T
180 17 160 150 140 120 1z0 110 100 a0
f1 (ppm)

T
150

T
200

S25



8T6°1
rEe'l
oFe’l
96’1
o'l
0T
SLI'T

olFL
rivi
9EFL
Irre
8FFL
£8P
SO0S™L

SOL'8

=00'c

\LL sL0T

el

—aoL

CH,
14a

o

10.0

f1 (ppm)

PUFT— =
LLFrIL— =]
8PR0TI— G
I8P 11— =]
PROBET— =
TLFRII— =]

(=]

H.C
"
14a

L=
Le
Le
g
L=
2
Ls
g
L=
2
L=
2
Lo
2
Lo
2
Lo
]
) ©
rst ~N
i %)
i
=
=
L&
=
L2
2]
=
LS
=
L2
=
L2
Z
-
Le
=
]
=
| =]
]
=
Ls
]




IPSe—

L9
$9L'9"
09T°L
9EE°L
;EW
65€°L

L6l —

Br

(=]

15a

=00Z

=860

—8a'l

oL

5.0
f1 (ppm)

194'SE— —
1R8OI~ st
oL TIT- o]
ETTLTIA :
£T8T— —
890°0€1”
£O0°ERL— —
(=]
e
= ]
uwy
LORSLT— —

G ]

17 160 150 140 130 120 110 100 90

180

190

f1 (ppm)

S27



S98'S—

09TL—

TOs'L—

Br

Br
16a

=Zan

=00

f1 (ppm)

£8S'01T~
SPR'TIT

LLEPET—

60’6k —

Br

Br

16a

T T T T T
o 140 130 120 110 100 a0
f1 (ppm)

T
15

T
0 160

T
1l

T T
130 180 1

T
00

2



69T T—

PIss—

661°L
PoTL
097TL"
9TrL
8%

CHy

Br

17a

Pt

=s0'L

B0l
=00°'L

9.0

r)

10.0

f1 (ppm)

98991 —

995" 011~
6ST'TIT

TIRLTT~
LOFTET~
LITEET

006'6F1—

CHy

Br

17a

e

-10

T T T T
0 140 130 120 110 50
f1 (ppm)

T
15

T
0 160

T
180 1

T
130

T
200

S29



OSR'S—

cm_ﬂ.n
i ./
PsFL
IS5
LSS'L

]

Br

18a

—L60

=007
0oL

1967011~
RETI

69U ITI—

TLS1EI~
oFL eEl

TECRFL—

OH
cl
Br
18a

Br

T T T T T T T T
170 160 180 140 130 120 110 100 a0
f1 (ppm)

T
180

T
190

T
00



809'5—

8ITL
£TTL
WL
L¥TL
097T°L
PIrL
14 7
PEPL

Br

19a

o

L

=560

=Ll
=00°L

f1 (ppm)

0TS LT
9PSIIL
€O0LTIL
SOLTIT
SIT'611L
Teeell

£TT0El
19T°0¢1 s

£SIIFL
96T 1F1

SRS 6P~
990° TSI

Br

19a

T T T T T T T
170 160 150 140 130 1z0 110 100 80
f1 (ppm)

T
180

T
190

0o



=+
1)
=
o =
=
Br F
Br
19a
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 T
190 170 150 130 110 a0 o B0 an 10 =10 -30 ~B0 il 90 -110 —-130 —150 17 -190
f1 (ppm)
g = 7
« L )
OH [ wi o
I |
Br Br
CHy
20a | |
|
bl T T
oo = i
2 = gl
3] — o
T T T T T T T T T T T T T T T
0.0 9.5 9.0 8.5 B0 7.5 .0 ) B.0 b 1 4.0 . B a0 ) 20 LB Lo 0.5 0.0

S32



rot—

rTroor—

Pese0l—

Tl —

8STLPI—

Br

CHs

20a

T

120

100 90

f1 (ppm)

110

180 170 160 150 140 130

190

0o

Lo9s—

oL
own.nW
YoTL

Br
21a

Br

=01

00l
960

f1 (ppm)

S33



8LE601
8F 601

6L1°611
cer'oll

955°9F1
0857081

88S"FST~
GELST—

Br

21a

—

120

T
17

190

100 90

f1 (ppm)

110

T 160 150 140 130

180

200

86k 0T1-—

Br

Br

21a

T T T T
-110 -120 -130 -140 -150 160 LW -180 -130 -200 -210

-100

f1 (ppm)

T
B0

T T T
-20 -30 40

-10

S34



=+ o
@ =]
“ w
OH i i
Br Br
Mo
22a
1
| . .
T
=
=
i
T T T T T T T T T T T T T T T T T T
1m0 9.5 9.0 8.5 8.0 7.5 7.0 B 6.0 B 5.0 45 40 . 3.0 2.8 2.0 L5 .B 0.0
f1 (ppm)
- W - o
R g S =
[ =] = -
w F ) =
b4 = = -
Br | |
= .
o o
22a
|
|
T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 a0 80 0 60 Bl 40 30 20 10
f1 (ppm)

S35



SI6S—
097°L
08T'L
BLEL
18§°L
96€°L
RGEL
1oL
9IFL
6IFL
PSEL
LSSL|
USL
SLEL
8LEL
£65°L
96§°L
LELL
GSL'L
L
LoL'L
£T0°8
PPO'8

=

23a

—L6'0

691
=zo'l
=E0°L
EL0L
Jf_.c.—
001

f1 (ppm)

087901

66T LIT—
S6TFIL
ST~
CO0'LTI~
PITRTI v
F8r6ll
RTR'6TI
0gr'Tel

1L ost—

23a

T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90
f1 (ppm)

T
200




8TL'9
TEL'Y
t1e'9
L169
£E6'9
LEO'9
6sI'L
(VA W)
8LTL
ERI°L
097T°L
9LTL
6LTL
96T°L
(ALY
90€7L
oFeL
L
09¢7L
99¢7L
9LEL
6LEL
RE°L
(89
(444

8EpL
WL

24a

LR
B £0°])
v 1Y
r1zol

P

s

Ex.v:
E w.ou_/
SOELTI
£EE8TI
oS RE
9ET0EN
£9T0ET
8K DEL
66k TET
LE9'SEL w
1T8°8E1
TLL6EL
86101

is]
z

(D
&

(5]

]
O b
o~

I._Ji;_

L

T T T T T
0 140 130 120 110 100 a0
f1 (ppm)

T
1ol

T
0 160

T
F{

T
180 1:

T
1390

T
200

S37



0ee’ 01—

090
g0
0T
o0l

Iert

5.5

f1 (ppm)

6.0

8011 —

Treotl
mcc.NN_M
LETETT
£FUET
PRTRTI /i

80 TFI—

~E

N

25a

90

T T T T T T T
180 170 160 150 140 130 120 110

T
190

T
200

f1 (ppm)

S38



09T°L
0L
(44 %
OFeL
PPPL—
vwv.n%«
8PL
UYL
1s9°L
9LYL
OFe'L

=
0 ¢
= ©
S ™~
i

Egdiy

=L0T |

FLOT
1 Lol
~00°L R

f1 (ppm)

SEL'S6—

FST'611—

£5TLT1
et
0896717

ThL6EL~
EFOIFL

26a

T
150

T
0 160

T
I

T T
190 180 1

T
200

f1 (ppm)

S39



140 135

PrEL
_wv;W T
[UA 4

fl (ppm)

1.50 1.45

0Lr'y
88F'F
SOS'F
ra o

8LO0°L
880°L
So0°L
901°L
097T°L

!/

905’8
01’8
IS8
8758
FOL'8
60L°8
PIL'R
8IL°8

N

Il

e

Fsoz

=o'l

E[0L
E=00°L

9TFFI—

or8' 19—

868'011—

IS TEL~
£00seEr-—-

SLYLFI—
8FEISI—

£POT9l—

-10

T T T T T T T T
171 160 180 140 130 120 110 100 890
f1 (ppm)

T
180

T
190

T
200



9Ig'P—

STF9-
8o~

cwﬂ.n
rorL /
00572
9IS"L
(44
L8O’
mmc,wv

Br

-—_

NHo

TREL

Lol L

EI0'L [

=00l

TOF 80T~
08011

9P OFL—

[AA% o

T96'951—

NHz

28a

T T T T T T T T
17 160 160 140 130 120 110 100 890
f1 (ppm)

T
180

T
190

T
200



00s'¢—

S06'9—

POE8—

Br

=g6'l

=00°g

GOT'S0T— =

ELOBST— St
9TOTOT— Ty

29a

T T T T T T T
170 160 150 140 130 120 110 100 80
f1 (ppm)

T
180

T
150

T
o



0sT—

08g'€—

6l9°L
woL
TLRL
mhw.h/
PS8
090°8-
LLO'R
£80°8
L0E'8
cIes

Br

near—

NH

30a

=80l
=£0'L
~g0'L
=00l

=660

T T T T
13.0 125 120 1L

4.0 13.5

r:)

10.0

1L0 10.5

)

f1 (ppm)

Fe0'le—

S66'TI~
EP6'FIT—
FISLIT

PEOSTI—
(AL YA B

L9SBEL—
19¢°TF1—

NH

30a

T T T T T T T T T
180 17 160 150 140 130 120 110 100 80
f1 (ppm)

T
130

T
200



SPF'L
€IF'1 i
08F°1

IHFr
[0 4
LLVY
SoF'F

FITL
8ITL
1E£TL
PETL
ISTL
09T°L
SSETL
9LETL
roLL
SIPL
L9YL
LBYL

e —

1.6

1 (ppm)

CHs

31a

—0ge

| ]

>gl'l
80T
S 00°L

—S6'0

4.0

o
=

9.0

T3

10.0

86F'FI—

£Y19—

09" 86—

£TITI—

WL
PLOITI
GrTPIL—
L9
SPI'RTI
TPPSET—

oI 191 —

Br

CH,

S

NH

Ia

T T T T T T T T T
190 180 170 180 180 140 130 120 110 100 a0 B0 Tl
f1 (ppm)

T
200




8PET—

32a

J

=0le

661
Lo
Sl
fm_.o

660

0T
LooT

8FLIT—

FEL' 66—

LEL'ETT
L61°0T1 /
w_.c.vﬂ_/
916'FIL
EBR'STI
9I0LTI~2
106°6T1
LZAND
66E"FEl
S8E'FEL

80'SHT—

CHy

32a

-3

T T T T T T T T
171 160 180 140 130 120 110 100 50
f1 (ppm)
S45

T
180

T
190

T
200



SLF{—

888’9
1689
PoR'Y
LOB9
Aty
910L
0ToL
£TL
097T°L

d =L0'E

— 860
0oL

TtorLotl

o

LEGLT—

89£°S0T~_
LSS0
967601

660" 1El—

LIE98T—

CHy

[\

Br

33a

T T T T T T
160 140 130 120 110 100 a0
f1 (ppm)

T
160

T T
180 171

T
1390

T
200

S46



Pl
_vNAW
65Tl

ror'e
71s'e

e

PRE°O
a6’y
080°L
060°L
09T°L \w

H,C \I
N

[\

CHy

3da

L1

L2

L (gem

L

—189

ELTY

~66'0
“00°L

f1 (ppm)

S66'TI~
I8P

EIF 1P~
LESTY

TIETI—
Foe'SIL—

£Eoerl—
LTL8FL—

00L°65T—

CHy

C.
o]

=10

W %
£1 (ppm)
S47

T
110

T T
¥ 160

1

T
180

T
200

T
210




= = e Lo o Oy v =t
=R - o= o 00 =+ o o
LR i aea
HO [ S V- V- el e e o o
e W i A ]
Br N
o W ‘
I
0 CH, ‘U‘“
35a e W
L3 L2 1.1
M £l (ppm)
i
I\Lwl'u'[
— | SR
Tk, 2 ¥ T T
"| ||‘ 3.6 Br.ﬁ 3.4
£1 (ppm
-
|\ |
N )
i b 7.0 6.9
£1 (ppm) f
.
| L}\‘
- ke e J
téh] T I
oo o o
SS S e
—— <t V=1
T T T T T T T T T T T T T
10.0 8, 9.0 8. 80 7.0 B. 6.0 .0 4 4.0 3.b 3.0 2 2.0 1.b Lo 0 0.0
f1 (ppm)
o - mlbes] 2% o8
H.C g & S22 A= +
iy (=R g3 =9
7\ W Lo SPET N/ \ 7
Br N
0 W
0 CHs
35a
11 I
s L JML Y let Il
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 0 B0 B0 40 30 20 10 0
f1 (ppm)

5. Notes and References

(1) A.Podgorsek, S. Stavber, M. Zupan, J. Iskra. Green Chem., 2007, 9, 1212.

(2) I Pravsta, M. Zupanab, S. Stavber. Green Chem., 2006, 8, 1001-1005

(3) R. Akula, M. J. Galligan, H. Ibrahim. Synthesis. 2011, 2, 347.

(4) M.P. Doyle, M. A. Van Lente, R. Mowat, W. F. Fobare. J. Org. Chem., 1980, 45, 2570.

S48



(5) M. B. Smith, L. Guo, S. Okeyo, J. Stenzel, J. Yanella, E. LaChapelle. Org. Lett., 2002, 4,
2321.

(6) W. Frohner, B. Monse, T. Braxmeier, L. Casiraghi, H. Sahagun, P. Seneci. Org. Lett., 2005, 7,
4573.

(7) S. Adimurthy, G. Ramachandraiah, A. V. Bedekar, S. Ghosh, B. C. Ranu, P. K. Ghosh. Green
Chem., 2006, 8, 916.

(8) D. Wischang, J. Hartung. Tetrahedron. 2012, 68, 9456.

(9) E. Lohou, V. Collot, S. Stiebing, S. Rault. Synthesis. 2011, 16, 2651.

(10) Li, G.; Kakarla, R.; Gerritz, S. W. Tetrahedron Lett. 2007, 48, 4595.

(11) Y. Rival, G. Grassy, A. Taudou, R. Ecalle. Eur. J. Med. Chem.1991, 1, 13.

(12) T. C. Leboho, S. F. van Vuuren, J. P. Michael, C. B. de Koning. Org. Biomol. Chem. 2014,
12,307.

(13) O. R. Suarez-Castillo, L. Beiza-Granados, M. Melendez-Rodriguez, A. A. Hernandez, M. S.
Morales-Rios, P. Joseph-Nathan. J. Nat. Prod. 2006, 69, 1596.

(14) S. M. Maddox, C. J. Nalbandian, D. E. Smith, J. L. Gustafson. Org. Lett. 2015, 17, 1042.

(15) Y. Ando, Y. Homma, Y. Hiruta, D. Citterio, K. Suzuki. Dyes and Pigments. 2009, 83, 198.

(16) N. Schroder, F. Lied, F. Glorius. J. Am. Chem. Soc. 2015, 137, 1448.

S49



