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(A) General information

All reactions were carried out by standard procedures under air condition at room temperature
unless stated otherwise. Commercially available reagents from Sigma Aldrich and J&K were
used as received unless stated otherwise. The solvents were dried over a solvent purification
system from Innovative Technology. Nuclear magnetic resonance (NMR) spectra were recorded
on a Bruker AMX400 (400 MHz) spectrometer or a Bruker Avance 11l 400MHz Spectrometer.
Chemical shifts (8) are reported in parts per million (ppm) relative to TMS (8 0.00) for the *H
NMR and referenced to residual signals in NMR solvents (CDCls at & 77.16) for the *C NMR
measurements. Coupling constant (J) are quoted in Hz. High resolution mass spectra were
obtained on a Finnigan MAT 95XL Mass Spectrometer. Analytical thin layer chromatography
(TLC) was performed with Merck pre-coated TLC plates, silica gel 60F-254, layer thickness
0.25 mm. Flash chromatography separations were performed on Merck 60 (0.040-0.063 mm)

mesh silica gel.



(B) General procedure for the indole catalyst synthesis

The B-ketone ester 11 (1 mmol), aniline (1.5 mmol) and acetic acid (0.1 mmol) were charged to a
5 mL eggplant-shaped flask, which was placed in an ultrasound bath and the reaction was
monitored by TLC. Upon completion of the reaction, the solution was diluted with EtOH (5 mL),
dried over anhydrous MgSQsy, filtered, and concentrated under reduced pressure. The residue was
briefly purified through a thin plug of silica gel eluted with CH,ClI, to give the enamine 12 which
was used directly in the next step without further purification.

The enamine 12 was charged to a solution of DMF with Pd(OAc), (0.1 mmol), Cu(OAc), (3
mmol) and K,CO3; (3 mmol) in a re-sealable tube. The tube was evacuated and backfilled with
nitrogen three times. The screw cap was then closed and the re-sealable tube was placed in a
preheated oil bath at 140 °C for 1 h. Upon completion of the reaction, the solution was cooled to
room temperature and filtered through a thin plug of celite. The residue was washed with EtOAc
and the filtrate was diluted with saturated aqueous NH4Cl (5 mL). The aqueous layer was
extracted with EtOAc (3 x 10 mL). The combined organic layer was washed with brine (5 mL),
dried over anhydrous MgSQy, filtered, and concentrated under reduced pressure. The residue was

purified by flash column chromatography to yield indole catalyst 1.
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1
Methyl 2-decyl-indole-3-carboxylate (1b)
Yield: 85%; Orange oil.
'H NMR (400 MHz, CDCl5): (5, ppm) 9.18 (s, 1H), 8.16 (d, J = 7.7 Hz, 1H), 7.31 (d, J = 7.7 Hz,
1H), 7.17-7.24 (m, 2H), 3.95 (s, 3H), 3.14 (t, J = 7.6 Hz, 2H), 1.67-1.74 (m, 2H), 1.22-1.33 (m,
12H), 0.89 (t, J = 6.8 Hz, 3H);
3C NMR (100 MHz, CDCly): (5, ppm) 166.8, 149.3, 134.7, 127.2, 122.3, 121.6, 121.3, 110.9,

103.4, 50.9, 31.9, 29.59, 29.56, 29.5, 29.4, 29.3, 28.1, 22.7, 14.2;
HRMS (EI) calcd for C19H27NO, [M]": 301.2036; found: 301.2033.

0O

Methyl 2-pentyl-indole-3-carboxylate (1c)

Yield: 87%; Yellow oil.

'H NMR (400 MHz, CDCls): (8, ppm) 8.97 (s, 1H), 8.15 (d, J = 7.5 Hz, 1H), 7.32 (d, J = 7.9 Hz,
1H), 7.18-7.24 (m, 2H), 3.95 (s, 3H), 3.14 (t, J = 7.8 Hz, 2H), 1.68-1.73 (m, 2H), 1.29-1.34 (m,
4H), 0.86 (s, 3H);

3C NMR (100 MHz, CDCls): (5, ppm) 166.7, 149.1, 134.7, 127.2, 122.3, 121.7, 121.3, 110.8,
103.5, 50.8, 31.6, 29.0, 28.0, 22.4, 14.0;

HRMS (EI) calcd for C15H1sNO, [M]*: 245.1410; found: 245.1414.



Methyl 2-ethylpropyl-indole-3-carboxylate (1d)

Yield: 85%; Pale yellow oil.

'H NMR (400 MHz, CDCl3): (8, ppm) 9.31 (s, 1H), 8.24 (d, J =5.3 Hz, 1H), 7.41 (s, 1H), 7.28 (s,
2H), 4.01 (s, 4H), 1.76-1.87 (m, 4H), 0.93 (t, 6H);

B3C NMR (100 MHz, CDCls): (8, ppm) 167.2, 151.8, 135.1, 127.1, 122.4, 121.6, 121.5, 110.9,
105.0, 50.8, 40.0, 29.7, 27.8, 11.9;

HRMS (EI) calcd for C15H1sNO, [M]*: 245.1410; found: 245.1412.



(C) General Procedure for the Indole-Catalyzed Bromination

To a mixture of arene 2 or 4 (1.0 mmol, 1.0 equiv) and indole catalyst 1c (12.3 mg, 0.05 mmol,
0.05 equiv) in n-heptane (2.0 mL) at 23 °C was added N-bromosuccinimide or 1,3-dibromo-5,5-
dimethylhydantoin (1.05 mmol, 1.05 equiv) in the absence of light. The resultant mixture was
stirred at 23 °C and monitored by TLC. Upon completion, the reaction mixture was filtered
through a thin plug of silica gel. The filtrate was concentrated under reduced pressure to give the

corresponding product 3 or 5.
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Br

4-Bromothioanisole (3a)

Yield: 92%; Colorless oil.

'H NMR (400 MHz, CDCl5): (8, ppm) 7.39 (d, J = 8.6 Hz, 2H), 7.11 (d, J = 8.6 Hz, 2H), 2.46 (s,
3H);

3C NMR (100 MHz, CDCls): (8, ppm) 137.8, 131.9, 128.2, 118.7, 16.0;

HRMS (EI) calcd for C7H;BrS [M]": 201.9446; found: 201.9446.

Reference: Synth. Commun. 2013, 43, 2057-2061.

Br

4-Bromo-3-methylthioanisole (3b)

Yield: 97%; Colorless oil.

'H NMR (400 MHz, CDCl3): (8, ppm) 7.41 (d, J = 8.3 Hz, 1H), 7.11-7.12 (m, 1H), 6.92-6.95 (m,
1H), 2.46 (s, 3H), 2.37 (s, 3H);

13C NMR (100 MHz, CDCls): (8, ppm) 138.3, 137.7, 132.6, 128.9, 125.5, 121.3, 22.9, 16.0;
HRMS (EI) calcd for CgHoBrS [M]": 215.9603; found: 215.9601.

Reference: J. Am. Chem. Soc. 2009, 131, 3291-3306.



Br

4-Bromo-2,6-dimethylthioanisole (3c)

Yield: 93%:; Colorless oil.

'H NMR (400 MHz, CDCls): (8, ppm) 7.14 (s, 2H), 2.56 (s, 6H), 2.24 (s, 3H);
3C NMR (100 MHz, CDCls): (8, ppm) 142.8, 135.3, 128.2, 128.1, 21.8, 18.4;
HRMS (EI) calcd for CgH11BrS [M]": 229.9759; found: 229.9757.

Br

1-Bromo-4-(ethylthio)benzene (3d)

Yield: 94%; Colorless oil.

'H NMR (400 MHz, CDCls): (5, ppm) 7.39 (d, J = 8.5 Hz, 2H), 7.18 (d, J = 8.4 Hz, 2H), 2.92 (q,
J=7.3 Hz, 2H), 1.30 (t, J = 7.3 Hz, 3H);

13C NMR (100 MHz, CDCls): (3, ppm) 136.0, 131.9, 130.6, 119.6, 27.8, 14.4;

HRMS (EI) calcd for CgHgBrS [M]*: 215.9603; found: 215.9607.

Reference: J. Org. Chem. 2001, 66, 2104-2117.

SRS

B
1-Bromo-4-[(2-phenylethyl)thio]benzene (3e)
Yield: 92%:; Colorless oil.

r



'H NMR (400 MHz, CDCls): (8, ppm) 7.41 (d, J = 8.3 Hz, 2H), 7.29-7.33 (m, 2H), 7.18-7.26 (m,
5H), 3.13-3.17 (m, 2H), 2.90-2.94 (m, 2H);

3C NMR (100 MHz, CDCly): (8, ppm) 140.0, 135.7, 132.1, 130.8, 128.7, 128.6, 119.9, 35.6,
35.3;

HRMS (EI) calcd for C14H13BrS [M]*: 293.9895; found: 293.9894.

Reference: Eur. J. Org. Chem. 2011, 4327-4334.

s\

1-Bromo-2-(methylthio)naphthalene (3f)

Yield: 99%; Colorless oil.

'H NMR (400 MHz, CDCls): (8, ppm) 8.24 (d, J = 8.6 Hz, 1H), 7.78 (d, J = 8.9 Hz, 2H), 7.57-
7.62 (m, 1H), 7.45-7.49 (m, 1H), 7.31 (d, J = 8.7 Hz, 1H), 2.6 (s, 3H);

3C NMR (100 MHz, CDCl): (8, ppm) 137.7, 132.6, 131.9, 128.3, 128.1, 128.0, 126.3, 125.7,
122.8, 120.4, 16.3,;

HRMS (EI) calcd for C13HgBrS [M]": 253.9582; found: 253.9582.

Br

4-Bromo-2-methylanisole (5a)

Yield: 95%,; Colorless oil.

'H NMR (400 MHz, CDCl3): (8, ppm) 7.24-7.27 (m, 2H), 6.67-6.69 (m, 1H), 3.80 (s, 1H), 2.19
(s, 3H);

13C NMR (100 MHz, CDCl,): (8, ppm) 156.9, 133.3, 129.5, 129.1, 112.4, 111.6, 55.6, 16.2;
HRMS (EI) calcd for CgHoBrO [M]": 199.9831; found: 199.9835.

Reference: Org. Lett. 2006, 8, 3987-3990.



Br

4-Bromo-3-methylanisole (5b)

Yield: 99%; Colorless oil.

'H NMR (400 MHz, CDCl5): (5, ppm) 7.40 (d, J = 8.6 Hz, 1H), 6.79 (s, 1H), 6.62 (d, J = 8.6 Hz,
1H), 3.77 (s, 3H), 2.37 (s, 3H);

13C NMR (100 MHz, CDCls): (8, ppm) 158.9, 138.9, 132.9, 116.6, 115.5, 113.0, 55.5, 23.2;
HRMS (EI) calcd for CgHgBrO [M]": 199.9831; found: 199.9836.

Reference: J. Med. Chem. 2013, 56, 10132-10141.

Br

2-Bromo-4-methylanisole (5c)

Yield: 97%; Colorless oil.

'H NMR (400 MHz, CDCls): (8, ppm) 7.36 (s, 1H), 7.06 (d, J = 8.3 Hz, 1H), 6.80 (d, J = 8.3 Hz,
1H), 3.86 (s, 3H), 2.27 (s, 3H);

13C NMR (100 MHz, CDCls): (5, ppm) 153.8, 133.8, 131.5, 128.9, 111.9, 111.4, 56.4, 20.2;
HRMS (EI) calcd for CgHoBrO [M]": 199.9831; found: 199.9831.

Reference: Org. Lett. 2001, 3, 3795-3798.
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2-Bromo-4-ethylanisole (5d)

Yield: 92%; Colorless oil.

'H NMR (400 MHz, CDCl5): (8, ppm) 7.38 (s, 1H), 7.07 (d, J = 8.4 Hz, 1H), 6.81 (d, J = 8.3 Hz,
1H), 3.86 (s, 3H), 2.57 (m, 2H); 1.21 (t, J = 7.6 Hz, 3H);

3C NMR (100 MHz, CDCls): (8, ppm) 153.8, 138.0, 132.7, 127.7, 112.0, 111.3, 56.2, 27.7, 15.8;
HRMS (EI) calcd for CgH1:BrO [M]": 213.9988; found: 213.9986.

Br

4-Bromoveratrole (5e)

Yield: 90%; Colorless oil.

'H NMR (400 MHz, CDCls): (8, ppm) 7.00 (dd, J = 8.5, 2.3 Hz, 1H), 6.95 (d, J = 2.2 Hz, 1H),
6.70 (d, J = 8.5 Hz, 1H), 3.84 (s, 3H), 3.83 (s, 3H);

13C NMR (100 MHz, CDCls): (8, ppm) 149.7, 148.8, 123.3, 114.7, 112.7, 112.4, 56.1, 56.0;
HRMS (EI) calcd for CgHgBrO, [M]": 215.9780; found: 215.9784.

Reference: J. Am. Chem. Soc. 2009, 131, 17500-17521.

Br e}

Ty
1-Bromo-3,4-(methylenedioxy)benzene (5f)
Yield: 92%:; Colorless oil.



'H NMR (400 MHz, CDCls): (8, ppm) 6.94 (d, J = 7.6 Hz, 2H), 6.67 (d, J = 8.0 Hz, 1H), 5.95 (s,
2H);

3C NMR (100 MHz, CDCls): (8, ppm) 148.6, 147.0, 124.3, 113.1, 112.3, 109.6, 101.7;

HRMS (EI) calcd for C;HsBrO, [M]": 199.9467; found: 199.9466.

Reference: Imazaki, Y.; Shirakawa, E.; Ueno, R.; Hayashi, T. J. Am. Chem. Soc. 2012, 134,
14760-14763.

Br

1-Bromo-2,4-dimethoxybenzene (59)

Yield: 97%,; Colorless oil.

'H NMR (400 MHz, CDCls): (8, ppm) 7.40 (d, J = 8.6 Hz, 1H), 6.48 (d, J = 2.5 Hz, 1H), 6.39
(dd, J = 8.7, 2.6 Hz, 1H), 3.86 (s, 3H), 3.79 (s, 3H);

3C NMR (100 MHz, CDCls): (8, ppm) 160.3, 156.5, 133.2, 105.9, 102.5, 100.0, 56.2, 55.6;
HRMS (EI) calcd for CgHgBrO, [M]": 215.9780; found: 215.9781.

Reference: Synth. Commun. 2001, 31, 2955-2963.

Br

4-Bromo-3,5-dimethylanisole (5h)

Yield: 89%; Colorless oil.

'H NMR (400 MHz, CDCls): (5, ppm) 6.66 (s, 2H), 3.77 (s, 3H), 2.40 (s, 6H);
B3C NMR (100 MHz, CDCls): (3, ppm) 158.1, 139.2, 118.3, 113.9, 55.4, 24.2;
HRMS (EI) calcd for CgH1;BrO [M]": 213.9988; found: 213.9984.
Reference: J. Am. Chem. Soc. 2007, 129, 3267-3286.



4-Benzyloxybromobenzene (5i)

Yield: 93%; Colorless solid. M.p. 62-63 °C.

'H NMR (400 MHz, CDCl5): (8, ppm) 7.32-7.43 (m, 7H), 6.84-6.88 (m, 2H), 5.04 (s, 2H);

3C NMR (100 MHz, CDCls): (5, ppm) 157.9, 136.6, 132.4, 128.7, 128.2, 127.5, 116.8, 113.2,
70.3;

HRMS (EI) calcd for C13H1:BrO [M]": 261.9988; found: 261.9985.

Reference: J. Med. Chem. 2014, 57, 9578-9597.
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1-Bromo-4-(propan-2-yloxy)benzene (5j)

Yield: 90%; Colorless oil.

'H NMR (400 MHz, CDCl5): (8, ppm) 7.35 (d, J = 9.0 Hz, 2H), 6.76 (d, J = 8.9 Hz, 2H), 4.46-
4.52 (m, 1H), 1.32 (d, J = 6.1 Hz, 6H);

3C NMR (100 MHz, CDCls): (3, ppm) 157.1, 132.3, 117.7, 112.6, 70.3, 22.0;

HRMS (EI) calcd for CgH1;BrO [M]": 213.9988; found: 213.9984.

Reference: J. Med. Chem. 2012, 55, 4189-4204.
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1-Bromo-4-methoxynaphthalene (5k)

Yield: 90%; Colorless oil.

'H NMR (400 MHz, CDCls): (5, ppm) 8.33 (d, J = 8.4 Hz, 1H), 8.23 (d, J = 8.4 Hz, 1H), 7.62-
7.68 (m, 2H), 7.56 (t, J = 7.3 Hz, 1H), 6.63 (d, J = 8.2 Hz, 1H), 3.96 (s, 3H);

3C NMR (100 MHz, CDCly): (8, ppm) 155.2, 132.4, 129.5, 127.8, 126.8, 125.9, 122.5, 113.2,
104.5, 55.6;

HRMS (EI) calcd for C1;HoBrO [M]": 235.9831; found: 235.9830.

Reference: Synthesis. 2009, 12, 2040-2060.

1-Bromo-2-methoxynaphthalene (5I1)

Yield: 98%; Colorless crystal. M.p. 82-83 °C.

'H NMR (400 MHz, CDCls): (8, ppm) 8.21 (d, J = 8.6 Hz, 1H), 7.80 (t, J = 7.9 Hz, 2H), 7.58 (t,
J=7.6 Hz, 1H), 7.42 (m, 1H), 7.28 (d, J = 9.0 Hz, 1H), 4.04 (s, 3H);

3C NMR (100 MHz, CDCls): (5, ppm) 153.7, 133.0, 129.8, 129.0, 128.1, 127.6, 126.1, 124.3,
113.5, 108.6, 57.0;

HRMS (EI) calcd for C1;HoBrO [M]": 235.9831; found: 235.9833.

Reference: Macromolecular Research. 2014, 22, 1152-1155.
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OH

1-Bromo-2-naphthol (5m)

Yield: 93%; White solid. M.p. 80-81 °C.

'H NMR (400 MHz, CDCls): (5, ppm) 8.04 (d, J = 8.4 Hz, 1H), 7.77 (g, J = 8.0 Hz, 2H), 7.58 (t,
J=7.1Hz, 1H), 7.40 (t, J = 7.2 Hz, 1H), 7.28 (d, J = 8.8 Hz, 1H), 5.97 (s, 1H);

3C NMR (100 MHz, CDCls): (8, ppm) 150.6, 132.3, 129.7, 129.4, 128.3, 127.9, 125.4, 124.2,
117.2, 106.2;

HRMS (EI) calcd for C1oH7BrO [M]": 221.9675; found: 221.9675.

Reference: Org. Lett. 2010, 12, 3498-3501.

Br

4-Bromo-N,N-dimethylaniline (5n)

Yield: 90%; Pale yellow oil.

'H NMR (400 MHz, CDCls): (8, ppm) 7.30 (d, J = 7.9 Hz, 2H), 6.59 (d, J = 7.9 Hz, 2H), 2.92 (s,
6H);

3C NMR (100 MHz, CDCl): (8, ppm) 149.8, 132.1, 114.6, 109.1, 41.0;

HRMS (EI) calcd for CgH1oBrN [M]": 198.9991; found: 198.9992.

Reference: J. Org. Chem. 2006, 26, 9851-9853.
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4-Bromo-N,N-diethylaniline (50)
Yield: 90%; Pale yellow oil.
'H NMR (400 MHz, CDCls): (8, ppm) 7.24 (d, J = 8.5 Hz, 2H), 6.52 (d, J = 8.0 Hz, 2H), 3.30 (q,
J=6.9 Hz, 4H), 1.12 (t, J = 8.5 Hz, 6H);
3C NMR (100 MHz, CDCls): (8, ppm) 146.0, 131.9, 113.5, 107.0, 44.5, 12.5;
HRMS (EI) calcd for C1gH14BrN [M]": 227.0304; found: 227.0302.
Reference: J. Org. Chem. 2006, 26, 9851-9853.

NH,
Br

4-Amino-2-Bromocumene (5p)

Yield: 90%; Pale yellow oil.

'H NMR (400 MHz, CDCl5): (8, ppm) 7.29 (s, 1H), 6.98 (d, J = 8.1 Hz, 1H), 6.71 (d, J = 8.1 Hz,
1H), 3.96(s, 2H), 2.76-2.83 (m, 1H), 1.21 (d, J = 6.9 Hz, 6H);

13C NMR (100 MHz, CDCls): (8, ppm) 141.9, 140.5, 130.3, 126.5, 115.9, 109.4, 33.1, 24.2;
HRMS (EI) calcd for CgH1,BrN [M]": 213.0148; found: 213.0146.

Reference: J. Med. Chem. 2012, 55, 7360-7377.

Br

CHO
3-Bromo-4-N,N-dimethylaminobenzaldehyde (5q)
Yield: 95%; Colorless oil.



'H NMR (400 MHz, CDCly): (8, ppm) 9.77(s, 1H), 7.99 (d, J = 1.9 Hz, 1H), 7.70 (dd, J =8.3,
0.9 Hz, 1H), 7.03 (d, J = 8.3 Hz, 1H), 2.91 (s, 6H);

3C NMR (100 MHz, CDCls): (8, ppm) 189.7, 156.9, 135.9, 131.0, 129.9, 119.4, 116.5, 43.5;
HRMS (EI) calcd for CgH1oBrNO [M]": 226.9940; found: 226.9941.

Reference: Journal of Molecular Catalysis A: Chemical. 2007, 267, 30-33.

O

HN)K

Br
N-(4-bromophenyl)acetamide (5r)
Yield: 87%; White crystal. M.p. 168-169 °C.
'H NMR (400 MHz, CDCls): (5, ppm) 7.38-7.43 (m, 4H), 7.30 (br s, 1H), 2.17 (s, 3H);
3C NMR (100 MHz, CDCls): (3, ppm) 168.5, 137.1, 132.1, 121.5, 117.0, 24.7;
HRMS (ESI) calcd for CgHgBrNO [M+H]": 213.9862; found: 213.9864.
Reference: Kumar, L.; Mahajan, T.; Sharma, V.; Agarwal, D. D. Ind. Eng. Chem. Res. 2011, 50,
705-712.

5-Bromo-2-dimethylaminopyridine (5s)

Yield: 91%; Colorless oil.

'H NMR (400 MHz, CDCls): (5, ppm) 8.15 (d, J = 2.3 Hz, 1H), 7.47 (dd, J = 9.0, 2.5 Hz, 1H),
6.38 (d, J = 9.0 Hz, 1H), 3.04 (s, 6H);

3C NMR (100 MHz, CDCls): (8, ppm) 157.8, 148.3, 139.3, 107.3, 106.0, 38.2;

HRMS (EI) calcd for C;HgBrN, [M]™: 199.9944; found: 199.9944.

Reference: ACS. Comb. Sci. 2005, 7, 879-886.



3-Bromo-4-dimethylaminopyridine (5t)

Yield: 90%; White solid. M.p. 84-85 °C.

'H NMR (400 MHz, CDCl3): (8, ppm) 8.48 (s, 1H), 8.24 (d, J = 5.6 Hz, 1H), 6.77 (d, J = 5.6 Hz,
1H), 2.95 (s, 6H);

3C NMR (100 MHz, CDCls): (8, ppm) 157.1, 153.2, 148.5, 113.8, 112.3, 42.6;

HRMS (ESI) calcd for C;HgBrN, [M + Na] *: 222.98413; found: 222.98415.

Reference: Synth. Commun. 2009, 39, 215-219.

PN

Br
3-Bromo-7,7a-dihydro-6bH-cyclopropa[a]acenaphthylene (5u)
Yield: 96%; Yellow oil.
'H NMR (400 MHz, CDCls): (8, ppm) 7.74 (d, J = 8.4 Hz, 1H), 7.60 (d, J = 7.6 Hz, 1H), 7.48
(dd, J = 8.4, 6.8 Hz, 1H), 7.40 (d, J = 7.2 Hz, 1H), 7.21 (d, J = 7.2 Hz, 1H), 3.06-3.01 (m, 1H),
2.99-2.95 (m, 1H), 1.53 (td, J = 8.0, 4.0 Hz, 1H), 0.82-0.79 (m, 1H);
3C NMR (100 MHz, CDCly): (5, ppm) 146.6, 146.4, 137.6, 131.4, 130.4, 128.6, 122.2, 120.4,
120.3, 117.3, 28.0, 24.4, 23.7;
HRMS (APCI) calcd for C13HoBr [M+H]": 244.99574; found: 244.99604.
Reference: PCT Int. Appl., 2015, WO 2015179448, 26 Nov 2015.



Br

9-Bromoanthracene (5v)

Yield: 81%; Yellow solid. M.p. 100-101 °C.

'H NMR (400 MHz, CDCls): (8, ppm) 8.50 (d, J = 8.7 Hz, 2H), 8.4 (s, 1H), 7.96 (d, J = 8.3 Hz,
2H), 7.60 (t, J = 7.7 Hz, 2H), 7.51 (t, J = 7.7 Hz, 2H);

3C NMR (100 MHz, CDCls): (8, ppm) 134.0, 132.3, 130.6, 128.7, 127.7, 127.3, 127.1, 125.6;
HRMS (EI) calcd for C14HoBr [M]": 255.9882; found: 255.9880.

Reference: Green Chemistry Letters and Reviews. 2012, 5, 639-642.

Br
=5
5-Bromo-2-methylthiophene (5w)

Yield: 92%; Colorless oil.

'H NMR (400 MHz, CDCls): (8, ppm) 6.82 (s, 1H), 6.51 (s, 1H), 2.42 (s, 3H);
3C NMR (100 MHz, CDCl): (8, ppm) 141.4, 129.6, 125.5, 108.5, 15.5;
HRMS (EI) calcd for CsHsBrS [M]": 175.9290; found: 175.9292.

Reference: Synthesis. 2002, 9, 1133-1135.



|
4-lodo-N,N-dimethylaniline (6)
Yield: 91%; Pale yellow oil.
'H NMR (400 MHz, CDCls): (5, ppm) 7.46-7.49 (m, 2H), 6.49-6.52 (m, 2H), 2.93 (d, J = 3.1 Hz,
6H);
3C NMR (100 MHz, CDCly): (5, ppm) 150.1, 137.6, 114.8, 77.5, 40.5;
HRMS (EI) calcd for CgH1oIN [M]": 246.9858; found: 246.9858.
Reference: Tetrahedron. 2002, 58, 2405-2413.



(D) Procedure for the preparation compound 1c-Br

To a solution of indole catalyst 1c¢ (0.3 mmol, 60.9 mg, 1.0 equiv) in dichloromethane (3 mL) at
23 °C was added N-bromosuccinimide (56 mg, 0.315 mmol, 1.05 equiv). After 15 minutes, the
solution was concentrated under reduced pressure. The residue was dissolved in n-hexane (5 mL)
and the resultant suspension was filtered through sintered glass funnel. The filtrate was
concentrated under reduced pressure and compound 1c-Br was obtained (99% yield) as a yellow

oil.

0O

Methyl 3-Bromo-2-pentyl-3H-indole-3-carboxylate (1c-Br)

Yield: 99%; Yellow oil.

'H NMR (400 MHz, CDCls): (8, ppm) 7.52-7.57 (m, 2H), 7.37 (t, J = 7.5 Hz, 1H), 7.22 (t, J =
7.5 Hz, 1H), 3.73 (s, 3H), 2.72 (s, 2H), 1.80-1.91 (m, 2H), 1.33-1.45 (m, 2H), 0.91 (t, J = 7.0 Hz,
3H);

BC NMR (75 MHz, CDCls): (3, ppm) 180.4, 166.4, 153.4, 136.2, 130.8, 126.7, 124.4, 120.9,
60.0, 54.0, 31.6, 30.0, 29.5, 26.2, 22.4, 14.0;

HRMS (EI) calcd for C1sH1gBrNO, [M]*: 323.0515; found: 323.0519.
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2.0000

3.0081 =

2.4032

6.0280 —

[

.

S54

N

ppm

Current Data Parameters

HAME SY-103-0%
EXPHO 1
PROCHC 1

spect
L108618_0257
zgd

65536
coCl3
16

H
8012.820
0.122266

4,0894465
3z

62.400
6.50
294.7

o L.00000000
1

SFOL 400,2324714
IH

Fl 1z.80
PLW1 13.56000042

8F 400.2300098

WO EM
338 o
LB 0.30
GB o
PC 1.00

Hz
Hz

seo

useo
usec

=

sec

F2 - Processing parameters
5 65536

MHz



o o~ ©Q =
$ l‘u; Q g 8 um) ﬁ : g Current Data Parameters
b o o @ [; 3 S go% 3 NAME 5Y-103-05 C13
© o o ™ PR . . EXPNO 1
1} ™ — ~ e [T - PROCNO 1
— — —~ ~ e~~~ 's) o~
F2 - Acqguisition Parameters
Date_ 20160411
Time 13,02 h
INSTRUM spect
FPROBHD Z108618_0257 (
FPULFPROG zgpg30
TD 65536
SOLVENT CDC13
ns 81
Ds 4
SWH 24038.461 Hz
FIDRES 0.366738 Hz
AQ 1.3631488 sec
\O RG 1zs
LW 20.800 usec
LDE 6.50 usec
TE 294.6 K
D1 2.00000000 sec
D11 0.02000000 sec
TDO 1
SFol 100.6479773 MHz
WOCL 13¢
Br Pl 92,50 usec
PLW1 55.34000015 W
SFo2 400.2316009 MHz
5h wucz 1H
CPDPRG[2 waltzlé
PCPD2 80,00 usec
PLWZ 13.56000042 W
PLW1Z2 0.27428001 W
PLW13 0.13796000 W
F2 - Processing parameters
SI 32763
SF 100,6372072 MHz
WDW EM
SSB 0
1B 1.00 Hz
GB ]
PC 1.40
I I I I I I I I
180 160 140 120 100 80 60 40 ppm

S55
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V-
Br
5i
T 8 ]
~ § =
o > o
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| | | I I I |
10 9 8 7 6 5 4 1 pPpm

S56

Current Data Parameters

HWAME SY-10308

EXPHO 1

PROCHO 1

F? - Roquis

Date_

Time 10.12 h

INSTRUM spect

PROBHD  2B24601_0021 {

PULFROG 2330

g 5] 65536

SOLVENT CDCL3

15 16

5 2
8012.820 Hz
0.122266 Hz

AQ 4,.0894465 sec

RG 114

oW 62.400 useo

DE 6.50 usec

1t K

D sec

TO

SFOl 400.1324708 MHz

wUCl LH

FlL 15,00 uses

PLW1 8.31000042 W

8F 400.1300097

oW EM
338 o
LB 0.30
GB o
PC 1.00

F2 - Processing parameters
5 65536

MHz



157.36

Br

5

— 136

5

¥
o

™

T
180

|
160

140

ppm

S57

1
L

ameters
0160413
BT
apect
LEZ4601_0021 |
730

3 sec

uaes

S

sac

MEZ

40,00
8.31000042
0.23082000
0.11611000 W

ing parameters
32768




Br

671
=——7.3447

T~—7.2598

£.7773
E.7550

7.

=

4.5223
4.5078
4.492¢

4.4793
4.45624

<

1.3302
1.3150

=

2.0351

2.

1.1006

6.0842 —

10 9

S58

ppm

Current Data Parametors

HAME 5Y-10701
EXPHO 1
PROCHD 1

F2 Acquisition Parameters
Date 20160413
Time 9,59 h
INSTRUM spect
FROBHD 28246010021 |
PULPROG zq30

™ 6553
SULVENT L

H3

DS z

SHH EO12.820 Hz
FIDRES U.122266 Hz
Ao 4.0894465 sec
R a0.6

K 62,400 usec
DE 6,50 usec
TE 294.2 K
1 1.00000000 sec
OO

SEOL 400.1324708 MHz
HUCL 1

Bl 15.00 usee
LWL B.31000042 W
F2 - Proceasing paramcters
51 6u536

SF 400.130009 7 MHz
WOW E|

550 0

LB 0.30 Hz
GB 0

2 1.00



Hz
sec

uaes

K
sec

sac

Miiz

Hz

= r= -
— ™ ~ W@ Moo 0 -
. . [ T A@mom =]
- o - o p
wy " - - o o o Current Data Parameters
= el = el Lkt 3l Bl by NAME FY=10701 £13
EXPNO 1
FPROCKG 1
F2 - Acguisicien Parameters
Date_ 20160413
- 10.02
INSTRUM spect
FRUBH L824601_0021 |
PULFROG zgpgd0
10 65536
SOLVENT coCll
S 102
ne 4
BWH ZA03E. 461
FIDRES 0.366798
AL 1.3631488
20.800
6.50
294.4
Z.00000000
0.03000000
1
o 100.6228298
13¢C
Br ng paramete
1276
- 100,.6127586
5] EM
1.00
L.40
L Y l
T T T T T T T T T T T T T T 1

T I I |
180 160 140 120 100 ppm
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4
7
7

8.3376
8.3166
8.2427
=—g.2217
7.6638
7.6633
7.6438
7.6291
7.5836
7.56
7.54
7.25
__—6.6426
=—g.6221

Vi
y
\

/
o

3.9606

Current Data Parameters

HWAME SY-13303

EXENG 1

PROCHG 1
F2 - Acquisition Paramcters

Date_ 20160425

12.20 b

spect

LEZ4601_0021 {

zgil

65536

€ICL3

16

H
8012.820 Hz
0.122266 Hz

AQ 4,.0894465 sec
RG iz

oW 62.400 useo
DE 6.50 usec
TE 296.0 K

o 1.00000000 sec
TO 1

SFOl 400.1324708 MHz
wUCl LH

FlL 15,00 uses
PLW1 8.31000042 W

F2 - Processing parameters
8 65536

8F 400.130009E MHz

WO EM
338 o

LB 0.30 Hz
GB o

PC 1.00

1.0000™—
1.0032
2,0514 —
1.0267 —
1.0032

+ -1 3.0652

3 2 1 ppm
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5k

Br

155.25

—113.26

—104.52

77.48
77.1
76.84

B :

T
180

|
160

140

1
120

|
100

S61

ppm

Current Data Parameters
NAME FY=13303-013
EXFRC 1
PROCKS L

F2 - Acguisicion Parameters
Date, 20160425

mes 12.24 b
INSTRUM spect
PRUBHD 28246010021 |

]

4
ZA03B.461
0.366798
1.3631488
203
20.800 usec
6.50 um

296.2 K
2.00000000 sec
0.03000000
1

100.6228298 MEz
13C

.50 usec
41.25000000 W

8FO2 5 MHz

ucz

CPOFRG[2

PCED2 2,00 usec

PLN2 8.31000042 W

PLW1Z2 0.23083000 W

PLW13 0.11611000 ®
19 parameters

1 327

SF 100.6127711 Muz

WOW EM

SER o

1B 1.00 K=z

GB o

FC L.40
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A
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| olelele
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4+ - 3.0000

S62

ppm

Current Data Parameters

HAME 3y-15522-H
EXPHO 1
PROCHC 1

F2 - Acquisition Par
Date_ 20151
15.17 h

spect

2108618_0257 {

230

65536

cocL3

B

z
8012.820 Hz
0.122266 Hz

AQ 4,.0894465 sec
RG iz

oW 62.400 useo
DE 6.50 usec
1t 294.7 K

o 1.00000000 sec
TO 1

SFOl 400.2324714 MHz
wUCl LH

FlL 12,80 usec
PLW1 13.56000042 W

F2 - Processing parameters
8 65536

8F 400.2300117 MHz

WO EM
338 o

LB 0.30 Hz
GB o

PC 1.00



- LAl R RN k- - @
w oA ® AT W W ™o e
s e . T —-m =
L) MO DD ¢ Lo .
Wy Ll L L s R - o == r Current Data Parameters
— HH A A A A = ~ e i NAME ay=15572-0
EXPNO 1
FPROCKG 1
F2 - Acguisicien Parameters
Date_ 20160224
- 20.06 h
INSTRUM spect
FRUBH L824601_0021 |
PULFROG zgpgd0
10 65536
Br SOLVENT coCll
S 152
ne 4
O BWH ZA03E. 461 B
\ FIDRES 0.366798 Hz
AL L.3631488 sec
20.800
6.50
295.8
2.00000000 sec
0.03000000 sec
1
51 100,6228298 MEz
13¢C
nyg paramebers
1276
100,.6127656 Muz
Ep
1.00 K=z
L.40
T T T T T T T T T T T T T T 1

T I I |
180 160 140 120 100 80 60 40 20 ppm
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8.0557
8.0348
7.7948
7.7748
7.7515

J
\

2a4
7.5987
7.5810
7.5622
7.4221
7.4041
7.3B60
7.2915
7.2695

7.7

o8]
=

5m

®)
I

—5.,9781

S64

ppm

Current Data Parameters

HAME 5¥-10101 proton
EXERO 2
PROCHO 1

F2 - Acquisition Paramecters
Date_ 20160417
Time 12.11 b
INSTRUM spect
PROBHD 2108618 0257 {
FULF] zgd

g 5] 65536
SOLVENT C€oCL3

N3 16

DS -

SWH 8012.820
FIDRES 0.122266

AQ 4.0894465 :

RG 57

oW 62.400 useo
DE 6.450 usec
1E 294.7 K

o 1.00000000 sec
TO 1

SFOL 400.2324714 MHz
NuCl 14

FlL 12.80 usec
PLW1 13.56000042 W

F2 - Processing parameters
81 65534

8F 400.2300099 MHz
WO EM

338 o

LB 0.30 Hz
GB o

PC 1.00
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Br
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5m
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180 160 140 120 100 80 60 40 20  ppm
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7.3135
7.2937
7.25%9

i
e

/
z
\

Br
5n

==

__—6.6010
~~—5.5813

2.9243

—

0

2,

2.0873 F-

6.0503

1.2679

S66

W

ppm

Current Data Parameters

HAME 5Y-15820
EXEHO 1
PROCNG 1

F2 - Acquisition Paramcters
Date_ 20160601
Time 13.31 h
INSTRUM spect

PROBHD  Z108618_0257 {
RG zgd

g
65536
coCl3
16

H
8012.820 Hz
0.122266 Hz

AQ 4,.0894465 sec
RG S0.8

oW &2.400

DE 6.50

TE 295.6 K
o 1.00000000 sec
TO 1
SFOl 400.2324714 MHz
wUCl LH

FlL 12.80 usec
PLW1 13.56000042 W

F2 - Processing parameters
51 65536

8F 400.230012E MHz
WO EM

338 o

LB 0.30 Hz
GB o

PC 1.00
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Br
50

3.3225

o o oW
=] o
= o
] o
o e e -

<
<

1.1242
1.1089

19966

2.0053

4~=_

6

502

N

4.001
0

S68

-t

Current Data Parameters

HAME 5Y-15821
EXEHO 1
PROCNG 1

F2 - Acquisition Paramcters
Date_ 20160601
Time 13.47 h
INSTRUM spect

PROBHD  Z108618_0257 {
RG zgd

H
8012.820 Hz
0.122266 Hz

AQ 4,.0894465 sec
RG iz

oW 62.400 useo
DE 6.50 usec
1t 295.7 K

o 1.00000000 sec
TO 1

SFOl 400.2324714 MHz
wUCl LH

FlL 12.80 usec
PLW1 13.56000042 W

F2 - Processing parameters
51 65536

8F 400.2300231 MHz

WO EM
338 o

LB 0.30 Hz
GB o

PC 1.00



) N N
Br
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)

7.2288
6.9664

__—17.28
<

6.9481
—6.6953
51

T~ 6.67

NH,
Br

Sp

—3.92%6

<

2.8019
22,7847
2.7678
2.7505
2.7335

1.2532
o8

1.19¢
1.1737

i
==

1.0881

6.0591

1.0106
~ -1 1.0000
1.0102—

+ 121625

S70

ppm

Current Data Parameters

BAME 5¥-15524-2
EXPHO 1
PROCHO 1
F? - Aoquisition Paramcters
Date_ 20160603
Time 11.25 h
INSTRUM aspect
PROBHD Z108618_025%7 {
RG zgd
65536
CDCL3
4
-
8012.820 Hz
0.122266 Hz
AQ 4,.0894465 sec
RG iz
oW 62.400 useo
DE 6.590 usec
1t 295.5 K
o 1.00000000 sec
TO 1
SFOl 400.2324714 MHz
wUCl LH
FlL 12.80 usec
PLW1 13.56000042 W

F2 - Processing parameters
51 65536

8F 400.2300234

WO EM
338 o
LB 0.30
GB o
PC 1.00

MHz

Hz



130
—115.34

T W0 a
m o - oW -+
< s . T - m -
3 = o
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NH,
Br
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Br

CHO
5q

:

2.9189

11318 =

6.0457

1.0000
@ -| 0.9907
-~ - 1.0625

S72

W

ppm

Current Data Parameters
HAME

u SY-105-03
EXEHO 1
PROCNG 1
F2 - Acquisition Par

spect
L108618_0257
zgd

65536
coCl3
16

H
8012.820
0.122266

4,0894465
3z

62.400
B.50

294.8
L.00000000
1
400.2324714
IH

1z.80
13.56000042

Hz
Hz

seo

useo
usec

=

sec

Processing paramoters
65536

400.2300097

EM

o
0.30

o
1.00

MHz



189.72

1
n |

e

Y=105=-03 £13

EXFRC 1
PROCKS L
o

17.47
E

6
43,
43

Current Data Parameters
NAME =

156.91
——135.98
_—131.00

T—129.99
—119.45
—116.59

Acguisicion Parameters
20160411
17.50 k
spect
8_0257 ({
zgpgd0
65536
coc1l
a6

ZA03B.461
«366798
1.3631488

Br

CHO
5q

19 parameters
32768

100,637910L Muz
Eb

1.00 Ez

L.40

T I I I
180 160 140 120 100 80 60 40 20 ppm
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WO DN e
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[l el ol

W

HN

Br
5r

2.1889

N

9\
.0000.

=]
= |-

3.0355
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Carrent [ils Parameters

1522 /=H

13, 28000042

Proczssing pasames
85535
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Br
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180 160 140
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9

8.1530
8.1473
7.4824
7.4761
7.459

7.4535

-

o8}
=

Z\_/ _é

z
\

a1
”n

-
-

Current Data Parameters

3.0388

HAME 5¥-1450212
EXPHO 1
PROCHC 1

F2 - Acquisition Paramcters
- 201605:
16.14 h
spect
L108618_0257
zgd

65536
coCL3
7

2
8012.820 Hz
0.122266 Hz
4,0894465 seo

57

62.400 usco

6.450 usec
205.1 K
o 1.00000000 sec
TO 1
SFOl 400.2324714 MHz
wUCl LH
FlL 12.80 usec
PLW1 13.56000042 W

F2 - Processing parameters
5 65536

8F 400.2300107 MHz

WO EM
338 o

LB 0.30 Hz
GB o

PC 1.00

T

1.0706 =

1.0000

1.0986

w | 6.0793

2 1 ppm
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@ @ - (1.3 2]

1.0158

“ 16,0500

2 1 ppm

S78

Current Data Parameters

HAME 5Y-15512-H
EXPHO 1
PROCHC 1

F2 - Acquisition Paramcters

20161102

18.29

spect

L108618_0257
zgd

65536
coCL3
3

z
8012.820
0.122266

4,0894465
T1.B
62.400
6.50

b L.00000000
1
SFOL 400,2324714
IH

Fl 1z.80
PLW1 13.56000042

8F 400.2300098

WO EM
338 o
LB 0.30
GB o
PC 1.00

h

Hz
Hz

seo

useo
usec

295.9 K

F2 - Processing parameters
5 65536

MHz
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won oW - ) o rrent Data Paramete

— - — - -~ - TAME BY=1551
EXPHC 1
PRUCNG 1

on Parameters
20161104
13.04 b

Z2B24601

Br

S

5t

40,00
8.31000042
0.23082000

0.11611000

paramptors
3276

7615 Mz

T I [ [
180 160 140 120 100 80 60 40 20  ppm
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kzh-1, 8-—naphthyl-cp

Current Data Parameters

NAME kzh20170829
EXPNO 3
PROCNO 1
N F2 - Acquisition Parameters
Date_ 20170830
. Time 17.42 h
INSTRUM spect
PROBHD 2108618_0257 {
PULPROG zg30
TD 65536
SOLVENT cDC13
Br NS 16
Ds 2
5u SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 50.8
DWW 62.400 usec
DE 6.50 usec
TE 294.9 K
D1 1.00000000 sec
TDO 1
SFO1 400.,2324714 MHz
NUC1
Pl 12.80 usec
PLW1 13.56000042 W
F2 - Processing parameters
51 65536
SF 400.2300101 MH=z
WDW EM
35B 0
LB 0.30 Hz
GB 0
PC 1.00
" 1 X} M
R D L L B R B I I I I !
9 8 7 6 5 4 3 2 1 ppm
S[8|5|5|5 8|3 e 3
rlrl-i-le o - -
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kzh-1, 8—naphthyl-cp

P
Br
Su
T T T T T T T T " T T T
180 160 140 120 100 80

S81

Current Data Parameters

NAME kzh20170829
EXPNC 5
PROCNC 1

F2 - Acquisition Parameters
Date_ 20170830
Time 17.53 h
INSTRUM spect
PROBHD 2108618_0257 (
PULPROG zgpg30

TD 65536
SOLVENT cDCl3

NS 10

D3 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 161

DW 20.800 usec
DE 6.50 usec
TE 295.6 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFC1 100.6479773 MHz
NOC1 13C

Pl 9,50 usec
PLW1 55.34000015 W
SF02 400.2316009 MHz
Nocz 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 13.56000042 W
PLW12 0.27428001 W
PLW13 0.13796000 W
F2 - Processling parameters
51 32768

SF 100.6379135 MHz
WDW EM

35B 0

LB 1.00 Hz
GB 0

BC 1.40



8.5387
8.5166

=

2.0565
1.0000

T 8.4000

7.9835
7.9625
7.6213

£
ya

7.6041

7

2.0375

5830

2.0737

S

Br

5v

—

@ | 2.0023

S82

ppm

Current Data Parameters

HAME 3y-15513
EXENG 1
PROCHG 1

F2 - Acquisition Paramcters

Date_ 201605,
Time 13.45 b
INSTRUM spect
PROBHD 2108618 0257
PULFROG 230
o 62536
CDCL3

16

2
8012.820 Hz
0.122266 Hz
4,0894465 seo

64
62.400 usco

6.450 usec
205.1 K
o 1.00000000 sec
TO 1
SFOl 400.2324714 MHz
wUCl LH
FlL 12.80 usec
PLW1 13.56000042 W

F2 - Processing parameters
51 65536

8F 400.2300107 MHz

Wou EM
338 o

LB 0.30 Hz
GB o

PC 1.00
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Br.

—7.2600

.B383

6

<

o= O = 3
ey
IO 00 e
) 1
RNy

Z2.4326
Z.4300

10

9

8

7

6

5

4 3

S84

2

1

W,
5w
] | Ak
| [ [=1]
g g 3
e P

ppm

Current Data Parameters

HAME 5¥-15511-H
EXERO 1
PROCHO 1

F2 - Aoquisition Parameters
Date_ 20161027
Time 10.42 b
INSTRUM spect
PROBHD  £B24601_0021 {
FULF] zgdl

g 5] 65536
SOLVENT C€oCL3

N5 5

DS -
SWH 8012.820 Hz
FIDRES 0.122266 Hz
A 4.0894465 sec
RG 101

oW 62,400

DE 6.40

1E 295.0 K
o 1.00000000 sec
100 1
SFOL 400.1324708 MHz
NUCl 1H

Pl 15.00 usec
PLW1 8.31000042 W
F2 - Processing parameters
s1 65536

SF 400.1300098 MHz
WOW EM
558 o

LB 0.30 Hz
GB u

FC 1.00
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7.45970
7.4884
T.4748
T.4673
6.5113

-~
-

Current Data Parameters

2.9374
2.92%8

HAME 5¥-123-0102pure
EXPHO 1
PROCHC 1

F2 - Acquisition Paramcters

<

20160407
Time 11.59 h
INSTRUM aspect
PROBHD Z108618_025%7 {
PULFROG zgd
g 5] 65536
SOLVENT CDCL3
N3 16
DS -
SwWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4,.0894465 sec
RG iz
oW 62.400
DE 6.50
TE 294.2
o L.00000000
00 L
SFOl 400.2324714 MHz
wUCl LH
FlL 12.80 usec
PLW1 13.56000042 W

F2 - Processing parameters
81 65534

8F 400.2300102 MHz
WO EM

338 o

LB 0.30 Hz
GB o

PC 1.00

p

0978

2.0000 —
" NaTe —

2

6.0254

-
o
n
-t

ppm
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1
1

5Y-C-Br

Current Data Parameters

HAME
PROCHC

EXPHO

seo

z
8012.820 Hz
0.122266 Hz

13
4,0894465

&0
6.00 use
295.9 K
00000000 se

U&7
230
65536
coc
I
£2.400 usce
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o £
13.56000042 W
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Processing parameters

EM
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12606 cdecl3
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Current Data Parameters

NAME kzh-8Y-12606-20170118
EXPNO 2
PROCHO 1

F2 - Acguisition Parameters
Dat 20170118

Time 19,58
INSTRUM spect
PROBHD Z824601_0021 |
PULPROG roesyphpp. 2

I 2048
SOLVENT CoCl3

Na 2

o3 32
SWH 4000.000 Hz
FIDRES 1.953125 Hz
AQ 0.2560000 sec
RG

oW

DE . 2
1E 295.0 K
do =-0.00001355 sec
D1 2.,00000000 sec
dall 0.03000000 sec
l? 0.00002000 seo
ind 0 sec

14 794

P15 200000.00 usec
STI1CNT o
dlorig 0.00001355 sec
phlleop 1]
t1loop

1}
400.1318806 MHz
1H

15.00 usec

2500.00 usec

126.00 usec
B.310000462 W
2.07750010 W
0.4710899% W

F1 - hequisition parameters
258

400.131% MHz
15.625000 Hz
50 9.997 ppm
FnMODE States-TPPI

F2 Frocessing pearameters
81 1024

8F 400.1300000 MHz
WDW QSINE
88B 2

LB 0 Hz

GE 0

PC 1.00

F1 Processing parameters
1024

States-TEPI
5F 400.1300000 MHz
WOW USINE
55B 2

LB 0 Hz

GB 0





