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1. General Information

Unless otherwise specified, all commercial materials were used as received without
further purification. Anhydrous solvents were purchased from Sigma Aldrich in
SureSeal® bottles. Column chromatography was performed using silica gel of size 100-
200 and 230-400 mesh (Sigma aldrich). Thin layer chromatography was performed with
TLC Silica gel 60 F256 plates, and visualization was effected with short wavelength
UV light (254 nm). Compounds were characterized using 'H-NMR, 3C-NMR. (Copies
of 'TH-NMR and BC-NMR spectra are provided for all of the compounds). Data of
known compounds were compared with existing literature characterization data and the
references are given. 'H and '>*C NMR spectra were recorded with 500 MHz and Bruker
advance 400 MHz instruments using deuterated solvents purchased from Sigma Aldrich
like CDCls. 'H spectra were referenced with tetramethylsilane (TMS, 0.0 ppm) or
chloroform (CDCls, 7.26 ppm) and are reported as follows: chemical shift, multiplicity
(s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet), coupling constant (Hz),
and integration. Chemical shifts of the '3C NMR spectra were measured relative to
CDCl; (6 = 77.16 ppm). All the starting materials were synthesized according to

reported procedures in the literature.
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2. Synthesis of brominated phenols and phenols-ethers

General procedure A
H Br
o OR PN OR
R . ©/ PhI(OAC)2 /AIBr3 ~ R r,’ ©/
S MeCN, 23 °C S

R= -H, -Me, -Ac, -Bn, -Piv
N, A

A 25 mL oven-dried round bottom flask equipped with a magnetic stirrer bar was
charged with PIDA (diacetoxy)iodobenzene (1.2 equiv) and acetonitrile (0.15 M) at 25
°C. After dissolving and obtaining homogeneous mixture, AlBr; (2.4 equiv.) was added
and stirred for 10 min. Then naphthol or its corresponding methyl-ether derivative (1
equiv) was added and stirred at 25 °C until fully consumption of the starting material
(usually 30 min to 1 h). To quench the reaction, EtOAc (5 mL) was added and
concentrated to vacuo. Purification was carried out by column chromatography with

EtOAc-Hexanes system to give the desired product.

General procedure B

A 25 mL oven-dried round bottom flask equipped with a magnetic stirrer bar was
charged with PIFA [bis(trifluoroacetoxyiodo)benzene] (1.2 equiv) and acetonitrile (0.15
M) at 25 °C. After dissolving and obtaining homogeneous mixture, AlBr; (2.4 equiv)
was added and stirred for 10 min. Then naphthol or its corresponding methyl-ether
derivative (1 equiv) was added and stirred at 25 °C until fully consumption of the
starting material (usually 30 min to 1 h). To quench the reaction, EtOAc (5 mL) was
added and concentrated to vacuo. Purification was carried out by column

chromatography with EtOAc-Hexanes system to give the desired product.

General procedure C

A 25 mL oven-dried round bottom flask equipped with a magnetic stirrer bar was
charged with PIDA (1.2 equiv) and acetonitrile (0.15 M) at 25 °C. After dissolving and
obtaining homogeneous mixture, AlBr; (2.4 equiv) was added and stirred for 10 min.

Then the solution was cooled to 0 °C before the corresponding phenol or the methyl-
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ether derivative (1 equiv) was added at this temperature. Afterwards the reaction
mixture was allowed to reach 25 °C and stirred until fully consumption of the starting
material (usually 30 min to 1 h). To quench the reaction, EtOAc (5 mL) was added and
concentrated to vacuo. Purification was carried out by column chromatography with

EtOAc-Hexanes system to give the desired product.

General procedure D

A 25 mL oven-dried round bottom flask equipped with a magnetic stirrer bar was
charged with PIDA (1.2 equiv) and acetonitrile (0.15 M) at 25 °C. After dissolving and
obtaining homogeneous mixture, AlBr; (2.4 equiv) was added and stirred for 10 min.
Then the solution was heated to 80 °C before the corresponding phenol or the methyl-
ether derivative (1 equiv) was added at this temperature. The reaction was stirred until
fully consumption of the starting material (usually 30 min to 1 h). To quench the
reaction, EtOAc (5 mL) was added and concentrated to vacuo. Purification was carried
out by column chromatography with EtOAc-Hexanes system to give the desired

product.
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1-bromonaphthalen-2-ol (1)

Br

o

The following compound was obtained according to the general procedure A and B, by
using 2-napthol in 93% (procedure A) or 84% (procedure B) of yield as white solid. The

spectroscopic data for this compound match with those previously described.!

'H NMR (500 MHz, CDCl3) & 7.90 (d, J = 8.5 Hz, 1H), 7.63 (d, J = 8.1 Hz, 1H), 7.59
(d, J = 8.8 Hz, 1H), 7.43 (t, J = 7.6 Hz, 1H), 7.26 (t, J = 7.4 Hz, 1H), 7.14 (d, J = 8.8
Hz, 1H), 5.83 (s, 1H).

3C NMR (126 MHz, CDCl;) 6 150.6, 132.4, 129.8, 129.4, 128.3, 127.9, 125.4, 124.2,
117.2, 106.2. The spectroscopic data for this compound match with those previously

described.!

Gram scale reaction. A 100 mL dry round bottom flask, was charged with PIDA
(diacetoxy)iodobenzene (2.68 g, 1.2 equiv) and acetonitrile (0.15 M) at 25 °C. After
dissolving and obtaining homogeneous mixture, AlBr; (4.4 g, 2.4 equiv) was added and
stirring for 10 min. Then 2-naphthol (1.00 g, 1 equiv) was added and stirred at 25 °C by
30 min. During this time it was observed the fully consumption of the starting material.
To quench the reaction, EtOAc (5 mL) was added and concentrated to vacuo.
Purification was carried out by column chromatography with 5% EtOAc-Hexanes

system. 1-bromo-2-napthol (1.40 g) 91% yield was obtained as white solid.

1-bromo-2-methoxynaphthalene (2)

Br

SO

The following compound was obtained according to the general procedure A and B, by
using 2-methoxynaphthalene in 88% (procedure A) or 86% (procedure B) of yield as
white solid. The spectroscopic data for this compound match with those previously

described.?
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'H NMR (500 MHz, CDCl3) & 8.23 (d, J = 8.6 Hz, 1H), 7.83 (d, J = 9.0 Hz, 1H), 7.79
(d, J=8.2 Hz, 1H), 7.57 (t, J = 7.7 Hz, 1H), 7.40 (t, J = 7.5 Hz, 1H), 7.29 (d, J = 9.0
Hz, 1H), 4.04 (s, 3H).

BC NMR (126 MHz, CDCl;) & 153.9, 133.2, 129.9, 129.1, 128.1, 127.8, 126.2, 124.4,
113.7, 108.8, 57.2.

2,4 dibromonapthalen-1-ol (3)

Cor

Br

The following compound was obtained according to the general procedure A, by using
4-bromonapthalen-1-ol in 92% of yield as white solid. The spectroscopic data for this

compound match with those previously described.3

'H NMR (500 MHz, CDCls) § 8.26 (dd, J = 8.4, 0.6 Hz, 1H), 8.14 (d, J = 8.5 Hz, 1H),
7.80 (s, 1H), 7.63 (ddd, J = 8.4, 6.9, 1.3 Hz, 1H), 7.57 (ddd, J = 8.1, 6.9, 1.2 Hz, 1H),
5.96 (s, 1H).

BC NMR (126 MHz, CDCl;) & 148.2, 131.9, 131.1, 128.1, 127.1, 126.9, 125.1, 122.8,
113.3, 103.1.

2,4-dibromo-1-methoxynaphthalene (4)

OCH,

o

Br

The following compound was obtained according to the general procedure A, by using
4-bromonapthalen-1-ol in 86% of yield as white solid. The spectroscopic data for this

compound match with those previously described.*

'H NMR (500 MHz, CDCl3) & 8.18 (d, J = 7.8 Hz, 1H), 8.14 (d, J = 8.5 Hz, 1H), 7.92
(s, 1H), 7.69-7.52 (m, 2H), 4.00 (s, 3H).
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3C NMR (126 MHz, CDCl;) 8 153.1, 133.0, 132.2, 129.7, 127.8, 127.6, 127.5, 122.5,
118.0, 112.1, 61.6.

1,6-dibromonaphthalen-2-ol (5)
Br

.
Br

The following compound was obtained according to the general procedure A, by using
6-bromonaphthalen-2-ol in 94% as white solid. The spectroscopic data for this

compound match with those previously described.>

'H NMR (500 MHz, CDCl3) 3 7.85 (s, 1H), 7.81 (d, J = 9.0 Hz, 1H), 7.58-7.51 (m, 2H),
7.19 (d, J = 8.7 Hz, 1H), 5.85 (s, 1H).

BC NMR (126 MHz, CDCl;) & 151.0, 131.8, 131.1, 130.7, 130.2, 128.5, 127.3, 118.4,
118.1, 106.2.

1,6-dibromo-2-methoxynaphthalene (6)
Br

/“OOOMG
Br

The following compound was obtained according to the general procedure A, by using
6-bromo-2-methoxynaphthalene in 86% as white solid. The spectroscopic data for this

compound match with those previously described.”

'H NMR (500 MHz, CDCl;) § 8.00 (d, J = 9.1 Hz, 1H), 7.85 (s, 1H), 7.62 (d, J = 9.0
Hz, 1H), 7.52 (d, J= 11.0 Hz, 1H), 7.19 (d, J = 8.9 Hz, 1H), 3.94 (s, 3H).

13C NMR (126 MHz, CDCl;) & 154.1, 131.8, 131.0, 130.7, 129.9, 128.19, 128.14
118.3,114.6, 108.8, 57.1.

1,6-dibromonaphthalen-2-ol (7)

Br

.
Br
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The following compound was obtained according to the general procedure A and B, by
using 2-bromonaphthalen-2-ol in 96% (Procedure A) or 92% (procedure B) of yield as
white solid. The spectroscopic data for this compound match with those previously

described.®

'H NMR (500 MHz, CDCl3) & 7.85 (s, 1H), 7.81 (d, J = 9.0 Hz, 1H), 7.58-7.51 (m,
2H), 7.19 (d, J = 8.7 Hz, 1H), 5.85 (s, 1H).

3C NMR (126 MHz, CDCl;) 6 151.0, 131.8, 131.1, 130.7, 130.2, 128.5, 127.3, 118.4,
118.1, 106.2.

1,6-dibromo-2-methoxynaphthalene (8)

Br

OCH3
Br

The following compound was obtained according to the general procedure A and B, by
using 1-bromo-2-methoxynaphthalene in 88% (Procedure A) or 82% (procedure B) of
yield as white solid. The spectroscopic data for this compound match with those

previously described.>

'H NMR (500 MHz, CDCls) § 8.00 (d, J = 9.1 Hz, 1H), 7.85 (s, 1H), 7.62 (d, J = 9.0
Hz, 1H), 7.52 (d, J = 11.0 Hz, 1H), 7.19 (d, J = 8.9 Hz, 1H), 3.94 (s, 3H).

3C NMR (126 MHz, CDCl;) & 154.1, 131.8, 131.0, 130.7, 129.9, 128.19, 128.14
118.3,114.6, 108.8, 57.1.

6-bromo-1-chloronaphthalen-2-ol (9)
Cl

.
Br

The following compound was obtained according to the general procedure A, by using
1-chloronaphthalen-2-ol in 90% as white solid. The spectroscopic data for this
compound match with those previously described.®

'"H NMR (400 MHz, CDCl;) 6 7.81 (d, J=9.9 Hz, 2H), 7.51 (d, J = 8.7 Hz, 2H), 7.17
(d, J=7.4 Hz, 1H), 5.84 (s, H).
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3C NMR (101 MHz, CDCl3) 6 149.7, 130.9, 130.5, 130.2, 129.7, 127.6, 124.7, 118.5,
118.1, 113.6.

6-bromo-1-chloro-2-methoxynaphthalene (10)
Cl

OCH3
Br

The following compound was obtained according to the general procedure A, by using
1-chloro-2-methoxynaphthalene in 88% as white solid. The spectroscopic data for this
compound match with those previously described.®

"H NMR (500 MHz, CDCl;) 6 8.02 (d, J=9.1 Hz, 1H), 7.88 (d, J= 1.8 Hz, 1H), 7.62
(d,/=9.0 Hz, 1H), 7.55 (dd, J=9.1, 1.9 Hz, 1H), 7.25 (d, J=9.1 Hz, 1H), 3.97 (s,
3H).

BC NMR (126 MHz, CDCl;) 6 153.0, 130.9, 130.6, 130.6, 130.0, 127.1, 125.5, 118.3,
117.3,114.8, 57.1.

1-Bromo-7-methoxynaphthalen-2-ol (11)

Br

MeOOH

The following compound was obtained according to the general procedure A, by using

7-methoxynaphthalen-2-ol in 54% of yield as white solid.”

'H NMR (500 MHz, CDCl3) § 7.60 (dd, J = 9.2 Hz, 2H), 7.26 (d, J = 2.5 Hz, 1H), 7.06
(d, J=8.7 Hz, 1H), 6.98 (dd, J= 8.9, 2.5 Hz, 1H), 5.89 (s, 1H), 3.91 (s, 3H).

3C NMR (126 MHz, CDCl;) 6 159.6, 150.9, 133.8, 129.9, 129.1, 124.9, 116.4, 114.5,
105.3, 104.4, 55.40. The spectroscopic data for this compound match with those

previously described.®

1-Bromo-2,7-methoxynaphthalen (12)

Br

MeOOCH3
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The following compound was obtained according to the general procedure A, by using
2,7-methoxynaphthalen in 84% as white solid. The spectroscopic data for this

compound match with those previously described.?

1H NMR (500 MHz, CDCI3) § 7.73 (d, J = 8.9 Hz, 1H), 7.67 (d, J = 8.9 Hz, 1H), 7.50
(s, 1H), 7.12 (d, J = 8.9 Hz, 1H), 7.04 (dd, J = 8.9, 2.5 Hz, 1H), 4.02 (s, 3H), 3.97 (s,
3H).

3C NMR (126 MHz, CDCl;) 8 159.4, 154.3, 134.6, 129.7, 128.6, 125.2, 117.3, 110.8,
107.5, 104.4, 56.9, 55.3.

1,3-dibromonaphthalen-2-ol (13)
Br

O”
Br

The following compound was obtained according to the general procedure A, by using
3-bromonaphthalen-2-ol and PIDA in 90 % yield as white solid. The spectroscopic data
for this compound match with those previously descried.’

'H NMR (500 MHz) & 8.04 (d, J = 7.2 Hz, 2H), 7.70 (s, 1H), 7.58 (t, J = 7.8 Hz, 1H),
7.41 (t,J = 8.1 Hz, 1H), 6.21 (s, 1H).

BC NMR (126 MHz, CDCl;) & 147.3, 131.9, 131.6, 129.9, 128.3, 127.4, 125.9, 125.2,
110.8. 106.5.

1-bromo-2,3-dimethoxynaphthalene (14)
Br
OMe
The following compound was obtained according to the general procedure A, by using
2,3-dimethoxynaphthalene and PIDA in 65 % yield as white solid. The spectroscopic
data for this compound match with those previously descried.'”

'H NMR (500 MHz, CDCL3) § 8.15 (d, J = 9.5 Hz, 1H), 7.70 (d, J = 9.2 Hz, 1H), 7.46-
742 (m, 2H), 7.16 (s, 1H), 3.99 (s, 3H), 3.95 (s, 3H).
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13C NMR (126 MHz, CDCI3) ¢ 152.6, 147. 3, 131.7, 128.0, 126.88, 127.87, 126.2,
125.2,116.5, 107.0, 60.8, 56.0.

1,4-dibromo-2,3-dimethoxynaphthalene (15)

Br

OMe

OO OMe

Br
The following compound was obtained according to the general procedure A, by using
2,3-dimethoxynaphthalene and PIDA in 18% yield as white solid. The spectroscopic
data for this compound match with those previously descried.'!
'H NMR (500 MHz, CDCl;) 4 8.24 (dd, J = 6.4 Hz, 2H), 7.57 (dd, J = 6.4 Hz, 1H), 7.56
(d, J=6.5Hz, 1H), 4.00 (s, 3H).
BC NMR (126 MHz, CDCl;) 6 150.6, 130.3, 127.4, 127.3, 116.2, 61.3.

4-bromo-[1,1'-biphenyl]-2-o0l (16)

OH

Br

The following compound was obtained according to the general procedure A and B, by
using [1,1'-biphenyl]-2-0l in 76% (Procedure A) or 72% (procedure B) of yields as
colorless oil. The spectroscopic data for this compound match with those previously

described.?

'H NMR (500 MHz, CDCL3) & 7.50 (t, J = 8.0 Hz, 2H), 7.43 (d, J = 8.1 Hz, 3H), 7.37-
7.34 (m, 2H), 6.88 (d, J = 8.4 Hz, 1H), 5.22 (s, 1H).

BC NMR (126 MHz, CDCl;) 6 151.7, 135.8, 132.7, 131.9, 130.2, 129.6, 129.0, 128.5,
117.7, 112.9.
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4-Bromo-2,6-di-tert-butylphenol (17)
OH

Br

The following compound was obtained according to the general procedure C, by using
2,6-di-tert-butylphenol in 62% of yield as yellowish crystals. The spectroscopic data for

this compound match with those previously described.!?
"H NMR (500 MHz, CDCl;) 6 7.29 (d, J = 3.8 Hz, 2H), 5.19 (s, 1H), 1.45 (s, 18H).

3C NMR (126 MHz, CDCl;) 6 153.0, 138.3, 127.9, 112.7, 34.6, 30.2.

4-Bromo-2,6-dimethylphenol (18)

OH
Me Me

Br
The following compound was obtained according to the general procedure C, by using
2,6-dimethylphenol in 57% of yield as white solid. The spectroscopic data for this

compound match with those previously described.!?
'H NMR (400 MHz, CDCls) & 7.10 (s, 2H), 4.57 (s, 1H), 2.21 (s, 6H).

BCNMR (126 MHz, CDCl;) 6 151.44, 131.15, 125.31, 112.15, 15.87.

2-Bromo-4,5-dimethylphenol (19)
OH
Br
Me
Me
The following compound was obtained according to the general procedure C, by using
4,5-dimethylphenol in 30% of yield is white solid. The spectroscopic data for this

compound match with those previously described.!'4
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'H NMR (500 MHz,) § 7.20 (s, 1H), 6.82 (s, 1H), 5.25 (bs, 1H), 2.18 (s, 3H), 2.17 (s,
3H).

BCNMR (126 MHz, CDCl;) 6 150.1, 138.4, 132.3, 130.3, 117.1, 106.9, 19.6, 18.7.

2-Bromo-4-isopropylphenol (20)

OH
Br

Me Me

The following compound was obtained according to the general procedure C, by using
4-isopropylphenol in 18% of yield as colorless liquid. The spectroscopic data for this

compound match with those previously described.?

'H NMR (500 MHz, CDCls) § 7.33 (s, 1H), 7.10 (d, J = 8.4 Hz, 1H), 6.97 (d, J = 8.3
Hz, 1H), 5.41 (s, 1H), 2.85 (h, J= 6.9 Hz, 1H), 1.24 (d, J= 7.0 Hz, 6H).

BC NMR (125MHz, CDCl3): 150.4,142.9, 129.9, 127.5, 116.1, 110.3, 33.4, 24.3

2,4-dibromo-5-methoxyphenol (21)

OH
Br.

OMe
Br

The following compound was obtained according to the general procedure C, by using
4-bromo-5-methoxyphenol in 51% of yield as orange liquid. The spectroscopic data for

this compound match with those previously descried.!?
'H NMR (500 MHz, CDCLy): & 7.58(s, 1H), 6.62(s, 1H), 5.59(s, 1H), 3.86(s, 3H).

BC NMR (125 MHZ, CDCls): 156.0, 152.3, 134.6, 102.3, 100.5, 100.1, 56.4.

S13



4-bromo-2,6-dimethoxyphenol (22)
OH

MeO OMe
Br

The following compound was obtained according to the general procedure C, by using
4-bromo-5-methoxyphenol in 52% of yield as light yellow solid. The spectroscopic data

for this compound match with those previously descried.!®

'H NMR (500 MHz, CDCls) § 6.72 (s, 2H), 5.45 (s, 1H), 3.87 (s, 6H).
13C NMR (126 MHz, CDCI3) § 147.74, 134.18, 111.73, 108.65, 56.63.

3-bromo-2,6-dimethoxyphenol (23)

OH
MeO OMe

Br

The following compound was obtained according to the general procedure C, by using
4-bromo-5-methoxyphenol in 9% of yield as light yellow solid. The spectroscopic data

for this compound match with those previously descried.!”

'H NMR (500 MHz, CDCL3) § 7.01 (d, J= 8.8 Hz, 1H), 6.56 (d, J = 8.9 Hz, 1H), 5.64 (s,
1H), 3.92 (s, 3H), 3.88 (s, 3H).

BC NMR (126 MHz, CDCl;) 6 147.4, 144.5, 139.9, 122.5, 108.5, 107.9, 60.8, 56.5.

4-Bromo-3,5-Dimethoxyphenol (24)

OH

MeO OMe

Br
The following compound was obtained according to the general procedure C, by using
3,5-dimethoxyphenol in 43% of yield as white solid. The spectroscopic data for this
compound match with those previously descried.!®
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'H NMR (500 MHz, CDCl3) 8 6.17 (s, 2H), 6.04 (s, 1H), 3.90 (s, 6H).

BC NMR (126 MHz, CDCl;) 6 156.5, 150.8, 91.2, 89.5, 56.7.

2-bromo-3,4,5-trimethoxyphenol (25)

OH
Br

MeO OMe
OMe

The following compound was obtained according to the general procedure C, by using
3,4,5-trimethoxyphenol in 46% of yield as yellow oil. The spectroscopic data for this

compound match with those previously descried.!”

'H NMR (500 MHz, CDCI3) § 6.38 (s, 1H), 5.45 (s, 1H), 3.91 (s, 3H), 3.82 (s, 3H),
3.81 (s, 3H).

BC NMR (126 MHz, CDCl;) 6 153.7, 150.7, 149.2 136.7, 96.1, 95.6, 61.4, 61.2, 56.1.

2-bromo-4-chlorophenol (26)

OH
Br

Cl

The following compound was obtained according to the general procedure C, by using
4-chlorophenol in 35% of yield as colorless solid. The spectroscopic data for this

compound match with those previously descried.?°

'"H NMR (500 MHz,) 3 7.46 (s, 1H), 7.19 (d, J= 8.7, 1H), 6.96 (d, J = 8.7 Hz, 1H), 5.47
(s, 1H).
BC NMR (126 MHz, CDCl;) 6 151.2, 131.4,129.3, 125.9, 117.0, 110.5.
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2,6-dibromo-4-chlorophenol (27)
OH
Br Br

Cl

The following compound was obtained according to the general procedure C, by using
4-chlorophenol in 12% of yield as colorless solid. The spectroscopic data for this
compound match with those previously descried.?!

"H NMR (500 MHz, CDCl;) 6 7.47 (s, 1H), 5.85 (s, 1H).

BC NMR (126 MHz, CDCl;) 6 148.5, 131.5, 126.2, 109.9.

2-bromo-4-chloro-6-methoxyphenol (28)

OH
Br. OMe

Cl

The following compound was obtained according to the general procedure C, by using
4-chloro-6-methoxyphenol in 28% of yield as white solid. The spectroscopic data for

this compound match with those previously descried.??
'H NMR (500 MHz, CDCls) & 7.11(s, 1H), 6.81 (s, 1H), 5.87 (s, 1H), 3.90(s, 3H).

BC NMR (125MHz, CDCl;) 146.1, 143.1, 125.7, 116.6, 112.4, 111.4, 56.4.

2,3-bromo-4-chloro-6-methoxyphenol (29)
OH
Br OMe
Br

Cl
The following compound was obtained according to the general procedure C, by using

4-chloro-6-methoxyphenol in 10% yield as yellowish solid.
"H-NMR (400 MHz, CDCl;) 6 6.69 (s, 1H), 6.06 (s 1H), 3.92 (s, 3H).

BCNMR (125MHz, CDCl) 8 146.1, 143.1, 125.7, 116.6, 112.4, 111.4, 56.6.
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2,4-dibromophenol (30)
OH

Br
Br

The following compound was obtained according to the general procedure C, by using
2-bromophenol in 35% of yield as colorless solid. The spectroscopic data for this

compound match with those previously descried.!”

'H NMR (400 MHz, CDCl3) & 7.60(s, 1H), 7.33(d, J = 8.54 Hz, 1H), 6.92 (d, J= 8.70
Hz, 1H), 5.57(s, 1H).

BC NMR (125MHz, CDCl3) 151.5, 134.0, 132.1, 117.4, 112.4, 110.2.

2,4-dibromophenol (31)
OH

Br

Br

The following compound was obtained according to the general procedure C, by using
4-bromophenol in 28% of yield as colorless solid. The spectroscopic data for this

compound match with those previously descried.'”

'H-NMR (400 MHz, CDCls) § 7.60(s, 1H), 7.33(d, J = 8.54 Hz, 1H), 6.92 (d, J= 8.70
Hz, 1H), 5.57(s, 1H).

BC-NMR (125MHz, CDCl;) 151.5, 134.0, 132.1, 117.4, 112.4, 110.2.

2,4,6-tribromophenol (32)
OH
Br Br

Br
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The following compound was obtained according to the general procedure C, by using
4-bromophenol in 8% of yield as colorless solid. The spectroscopic data for this

compound match with those previously descried.!®
'H NMR (400 MHz, CDCLy)  7.61(s, 2H), 5.90(s, 1H).

BC NMR (125MHz, CDCl;) 149.2, 134.1, 112.4, 110.4.

1-bromonaphthalen-2-yl-acetate (33)
Br

SOR1

The following compound was obtained according to the general procedure A, by using
naphtalen-2-yl-acetate in 72% of yield as yellowish liquid. The spectroscopic data for
this compound match with those previously descried.?

'"H NMR (500 MHz, CDCl;) 6 8.08 (d, J = 8.5 Hz, 1H), 7.65 — 7.57 (m, 2H), 7.41 (ddd,
J=28.4,6.9, 1.2 Hz, 1H), 7.31 (ddd, J=8.1, 6.9, 1.1 Hz, 1H), 7.07 (dd, /= 10.2, 5.7 Hz,
1H), 2.25 (s, 3H).

BC NMR (126 MHz, CDCls) & 168.7, 146.3, 132.7, 132.4, 128.8, 128.2, 127.8, 127.0,
126.4,121.8, 115.1, 20.9.

2-(benzyloxy)-1-bromonaphthalene (34)

Br

The following compound was obtained according to the general procedure D, by using
2-(benzyloxy)-naphthalene in 62% of yield as white solid. The spectroscopic data for

this compound match with those previously descried.?*

'H NMR (400 MHz, CDCl3) & 8.17 (d, J = 8.6 Hz, 1H), 7.77-7.62 (m, 2H), 7.48 (dd, J
= 19.4, 7.6 Hz, 3H), 7.32 (t, J = 7.6 Hz, 3H), 7.25 (t, J = 7.3 Hz, 1H), 7.22-7.17 (m,
1H), 5.23 (s, 2H).

13C NMR (101 MHz, CDCl3) & 153.5, 136.7, 133.1, 130.8, 128.8, 128.6, 128.5, 128.2,
127.7, 127.2, 126.3, 124.5, 115.6, 110.1, 71.8.
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1-bromonaphthalen-2-yl-pivalate (35)

The following compound was obtained according to the general procedure D, by using
naphtalen-2-yl-pivalate in 75% of yield as white solid. The spectroscopic data for this

compound match with those previously descried.?’

'H NMR (500 MHz,) & 8.14 (d, J = 8.5 Hz, 1H), 7.71 (t, J = 9.2 Hz, 2H), 7.48 (ddd, J =
8.3,6.9, 1.2 Hz, 1H), 7.44 — 7.34 (m, 1H), 7.09 (d, J = 8.8 Hz, 1H), 1.34 (s, 9H).

13C NMR (126 MHz, CDCl3) § 176.2, 146.6, 132.7, 132.3, 128.7, 128.2, 127.7, 126.9,
126.2, 121.9, 115.0 39.4, 27.2.

1-bromo-2-(prop-2-yn-1-yloxy)naphthalene (36)
Br

7
904

The following compound was obtained according to the general procedure D, by using
2-(prop-2-yn-1-yloxy)naphthalene in 62% of yield as white solid.

'"H NMR (500 MHz, CDCl;) 6 8.25 (d, /= 8.6 Hz, 1H), 7.81 (d, /= 9.0 Hz, 2H), 7.58

(d,J=8.7Hz, 1H), 7.44 (d,J=7.0 Hz, 1H), 7.41 (d, /J=9.0 Hz, 1H), 491 (d,/=2.4

Hz, 2H), 2.55 (t, /= 2.4 Hz, 1H).

BCNMR (126 MHz, CDCl;) 6 152.2, 133.2, 130.6, 128.9, 128.2, 127.9, 126.5, 125.0,
116.0, 110.6, 78.4, 76.3, 58.0.

2-Bromo-4,5-dimethoxybenzaldehyde (37)

The following compound was obtained according to the general procedure D, by using
3,4-dimethoxybenzaldehyde in 55% of yield as white solid. The spectroscopic data for

this compound match with those previously descried?
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'H NMR (500 MHz, CDCly) & 10.22 (s, 1H), 7.42 (s, 1H), 7.06 (s, 1H), 3.96 (s, 3H),
3.92 (s, 3H).

13C NMR (126 MHz, CDCl3) 5 190.8, 154.5, 148.9, 126.5, 120.4, 115.4, 110.4, 56.5,
56.1.

3,6-dibromo-9-methyl-9H-carbazole (38)

Me
The following compound was obtained according to the a modified general procedure D
by using 2.4 equiv of PIDA and 4.8 equiv of AlBr3, by using 9-methyl-9H-carbazole in
62% of yield as white solid. The spectroscopic data for this compound match with those
previously descried.?
"H NMR (500 MHz, CDCls) 8 8.14 (d, J= 1.2 Hz, 2H), 7.57 (dd, J = 8.7, 1.7 Hz, 2H),
7.27 (d, J=10.0 Hz, 2H), 3.82 (s, 3H).
BC NMR (126 MHz, CDCl;) 6 140.0, 129.2, 123.5, 123.3, 112.2, 110.3, 29.5.

5-bromo-1,3-dimethyl-1,3-dihydro-2H-benzo|[d]imidazol-2-one (39)

Me
Br N

L=

N

Me
The following compound was obtained according to the general procedure D, by using
1,3-dimethyl-1,3-dihydro-2H-benzo[d]imidazol-2-onein 36% of yield as brown solid.
The spectroscopic data for this compound match with those previously descried.?’

'H NMR (400 MHz, CDCL3) § 7.21 (dd, J = 8.2, 1.7 Hz, 1H), 6.83 (d, J = 8.3 Hz, 1H),
7.11 (s, 1H), 3.40 (s, 6H).

(5)-2-(5-bromo-6-methoxynaphthalen-2-yl) propanoic acid. (40)
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Br

OMe
HO,C OO

Mé H

The following compound was obtained according to the general procedure A, by using (S)-2-(6-
methoxynaphthalen-2-yl) propanoic acid sodium salt in 93 % yield as white solid. The

spectroscopic data for this compound match with those previously descried.?

'H NMR (400 MHz, CDCL;) 8 8.11 (d, J = 8.8 Hz, 1H), 7.71 (d, J = 9.0 Hz, 1H), 7.63 (s, 1H),
7.46 (dd, J = 8.8, 1.5 Hz, 1H), 7.20 (d, J = 7.5 Hz, 2H), 3.95 (s, 3H), 3.84 (q, J = 7.1 Hz, 1H),
1.53 (d, J= 7.2 Hz, 3H).

13C NMR (101 MHz, CDCLy) § 153.8, 135.6, 132.4, 129.7, 128.8, 127.6, 126.7, 126.4, 113.9,
108.5, 60.0, 57.0, 51.2, 44.9.

Br-paracetamol (41)
Br

Me)J\N
H
The following compound was obtained according to the general procedure A, by using

N-(3-bromo-4-hydroxyphenyl) acetamide sodium salt in 65 % yield as white solid. The

spectroscopic data for this compound match with those previously descried.?’

'H NMR (500 MHz,) 8.21 (s, 1H), 7.77 (s, 1H), 7.20 (d, J = 8.5 Hz, 1H), 6.93 (d, J =
8.7, 1H), 2.18 (s, 3H).

13C NMR (126 MHz, CH;CN+D,0) § 171.1, 152.3, 126.7, 123.0, 122.9, 118.9, 111.5,
25.8.

Equation 1.
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Br

H PhI(OAc), / AlBrs Br H
0 1.2 equiv / 2.4 equiv 0 + (o]
MeCN, 23 °C OO

42, 22% 43, 36%

The following mixture of compounds 42 and 43 was obtained according to the general

procedure A, by using 2-(allyloxy) naphthalene as starting material.

2-(allyloxy)-1-bromonapthalene (42)

The following compound was obtained in 22 % yield as white solid. The spectroscopic

data for this compound match with those previously descried.*®

'H NMR (500 MHz, CDCls) § 8.26 (d, J = 8.6 Hz, 1H), 7.81 (d, J = 8.9 Hz, 2H), 7.59
(t,J=7.7Hz, 1H), 7.43 (t, J = 7.5 Hz, 1H), 7.27 (d, J = 9.4 Hz, 1H), 6.15 (dq, J = 10.2,
4.9 Hz, 1H), 5.55 (d, J = 17.2 Hz, 1H), 5.36 (d, J = 10.6 Hz, 1H), 4.79 (d, J = 3.7 Hz,
2H).

13C NMR (126 MHz, CDCly) & 152.9, 133.2, 132.9, 130.0, 128.7, 128.0, 127.6, 126.3,
124.4,117.8, 115.5, 109.8, 70.7.

1-(bromomethyl)-1,2dihydronapthol|[2,1-b] furan (43)
Br

o

The following compound was obtained in 36% of yield as white solid. The

spectroscopic data for this compound match with those previously descried.’!

'H NMR (500 MHz, CDCl3) & 8.16 (d, J = 8.5 Hz, 1H), 7.72 (q, J = 8.8 Hz, 2H), 7.51
(t,J=17.7 Hz, 1H), 7.36 (t, J = 7.6 Hz, 1H), 7.22 — 7.16 (m, 1H), 4.58 — 4.49 (m, 1H),
4.44 (dq, J=9.4, 4.8 Hz, 2H), 4.10 — 4.01 (m, 1H), 3.95 (dd, J = 10.2, 3.6 Hz, 1H).
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3C NMR (126 MHz, CDCl;) 8 152.3, 133.1, 130.4, 129.1, 128.0, 127.9, 126.4, 124.9,
115.7,110.6, 71.2, 47.5, 33.1.

Equation 2.
P o E
Q " Phi(OAC), / AIBr; Q 4 Br :
(:fj\oz e 1.2 equiv / 2.4 equiv (:fj\(y OMe
OH MeCN, 23 °C OH i OH |
not found !

44, 76% o ___ ...
2-hydroxybenzoic acid (44)
(0]
0"
OH
The following compound was obtained according to the general procedure A, by using

methyl 2-hydroxybenzoate as starting material in 76% yield as white solid. The

spectroscopic data for this compound match with those previously descried.??

'H NMR (500 MHz, CDCl5) & 10.36 (s, 1H), 7.94 (dd, J = 8.0, 1.7 Hz, 1H), 7.54 (ddd, J
=8.8,7.2, 1.7 Hz, 1H), 7.26 (s, 1H), 7.02 (dd, J = 8.4, 0.8 Hz, 1H), 6.99 -6.90 (m, 1H).
13C NMR (126 MHz, CDCls) § 174.9, 162.2, 137.0, 130.9, 119.6, 117.8, 111.2.

Scheme 4.

Evaluation of the thermal stability and reactivity for the proposed brominating active
species PhIOAcBr. We carried out a procedure for the isolation of the proposed active
brominating species. After its synthesis we describe the behave of the solid obtained in

bromination reactions along one month at 4 °C and 23 °C. The results are summarized.
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PhIOACBr (1.1 equiv) Br
OH , OH
synthezised and stored OO
MeCN, 23 °C

1

PhIOACcBTr stored at

4°C 23°C
in situ: - | 93%

one day: 92%| 86%
one week: 91%| 82%
two weeks: 91%| 78%
one month: 90%| 75%

Isolated yields are described

The procedure here described was followed to get the proposed active brominating

species PhIOAcBr.

A 100 mL dry round bottom flask, was charged with PIDA (diacetoxy)iodobenzene
(100 mg, 0.31 mmol, 1 equiv.) and dry acetonitrile (0.15 M) at 25 °C. After dissolving
and obtaining homogeneous mixture, AlBr; (182 mg, 0.61 mmol, 2 equiv.) was added
and stirring for 10 min. An exothermic reaction is observed on the AlBr; addition. A
yellow-orange precipitate is observed. The reaction mixture is transferred to a 20 mL
Corning® tube and was centrifuged during 10 min at 5 000 rpm. The supernatant is a
homogeneous solution, which was separated by decantation, from the solid in the
bottom. The supernatant is carefully evaporated without heating and dried to high
vacuum. This procedure (98 mg) yields 92% mg of an orange solid that is presumed to

be the brominating active species PhIOAcBr.

The half of the solid was kept in the freezer at 4 °C and another half was kept at 23 °C.
This solid was used to carry out the bromination reactions of 2-naphthol along one

month. The results are summarized in the table next to chemical equation.
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3. Theoretical calculations for PhIOAcBr
Equation 3. Computational Study

We carried out the following theoretical calculations to determine the feasibility
in the active brominating species formation PhIOAcBr by mixing PIDA and AlBr;. The

results of this calculations are following showed.

AcO — 1 —OAc AlBr AcO —|'=—DBr (3)

MeCN, 23 °C
30 min

AHOg= - 32.1 kcal / mol

AGO,= - 32.8 kcal / mol
Computational Details

We have performed gas-phase geometry optimizations without no symmetry

restrictions using the Gaussianl6 rev. A.03 program.’* The new global hybrid meta
density-functional M08-HX developed by Truhlar and coworkers was chosen,?* which
have shown a broad accuracy for main group chemistry and organometallics in terms of
reaction energies. The electronic configurations of the molecules were described with a
split-valence basis set of triple-C quality with one polarization function, 6-311G*,33-36
for all the light atoms, whereas the Los Alamos pseudopotential LANLO8d basis set was
set up for Br and I atoms. 33-3¢ The stationary points were characterized by analytical
frequency calculations (all the harmonic frequencies were positive). The reported Gibbs
free energies in this work include zero-point energy, thermal and entropic corrections
evaluated at 298 K and 1 atm. Also, we performed calculations for including the solvent
effect through the PCM model3” using the SMD parameters?® according to the Truhlar’s
model using acetonitrile as solvent. That way, our composed level of theory can be
named as (SMD: acetonitrile)MO08-HX/(6-311G*,LANLO08d).
Table S1. Cartesian coordinates (xyz) of the optimized geometries calculated at the

MO8-HX/(6-311G*,LANLO08d) level. Coordinates are given in Angstroms.
AlBr; + PIDA Brominating reagent

E(scf) = —982.001616831 a.u. E(scf) = —484.564924519 a.u.
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I

C
C
C
C
H
C
H
C
H
H
H
O
C
O
C
H
H
H
O
C
O
C
H
H
H

Al
Br
Br
Br

1.652661
2.284732
1.582257
3.374691
1.999913
0.729666
3.768608
3.913167
3.083932
1.467782
4.619388
3.401637
-1.011682
-0.712922
0.387086
-1.711701
-2.205243
-2.484806
-1.246755
4.651137
4.178742
2.857613
4.952450
4.622478
6.019255
4.746595
-2.268115
-2.080245
-4.300385
-1.435546

-0.741691
1.199842
1.914763
1.716915
3.213526
1.477116
3.018472
1.112083
3.760834
3.794932
3.449490
4.778051
0.857524
0.749539
0.274280
1.167714
2.094220
0.386133
1.262647

-1.005215

-1.485822

-1.514072

-2.115752

-3.149652

-2.085575

-1.576725

-0.041298

-2.152497
0.949821
0.075919

0.630608
0.210662
-0.752648
0.902411
-1.028957
-1.269575
0.610506
1.627125
-0.349007
-1.778868
1.134019
-0.570783
0.651753
1.888316
2.241023
2.919953
2.613674
2.957155
3.902007
0.402157
-0.592244
-0.830132
-1.718639
-1.860731
-1.492196
-2.648992
-0.341270
0.621523
0.036120
-2.482189

I

C
C
C
C
H
C
H
C
H
H
H
O
C
O
C
H
H
H

Br

E(scf) =—-497.403182451 a.u.
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0.126539
-0.110351

0.318271
-0.662528

0.174728

0.766950
-0.796639
-0.997530
-0.381992

0.503743
-1.227914
-0.489613
-1.932790
-2.808319
-2.501459
-4.231325
-4.462977
-4.341898
-4.917590

2.712092

-0.038642
1.285116
0.841361

-1.589736

-2.268782

-1.593539

-3.749496

-4.076447

-4.094712

-4.177342

-0.972220
1.104256
1.867511
1.658460
3.248372
1.399609
3.043961
1.026664
3.832998
3.866953
3.503871
4.914792

-1.082992

-0.958558

-0.725245

-1.136113

-0.374310

-2.113073

-1.050820

-0.604156

AlIBr,0OAc

-0.011166
-1.836990

2.069474
-0.182483
-0.258402
-0.183861
-0.389231
-0.953953
-0.876155

0.654902

-0.222404
-0.107216
-1.186354
1.039825
-1.111927
-2.060183
1.090799
1.857678
0.022834
-1.944393
1.977637
0.075446
-0.775200
0.207919
1.353324
-0.267381
-1.019145
-0.748747
0.576989
0.294748

0.001879
-0.000311
-0.000172
-1.073946
-0.001014

1.076336
-0.001089
-0.917359

0.955398
-0.052033



4. Copies of TH and'*C Spectra
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Bromo-2-methoxynaphthalene (2)

ST —

POt —

P-WI0J0I0UD 9Z°L
8T
ogL

Br

/e

OCH;

=80
g0
H\mw.o
8°0
80

180

4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.0

45
f1 (ppm)

8.0 7.5 7.0 6.5 6.0 5.5 5.0

8.5

075 —

16'9L
P-W0j0I0IYD 9T°LL V

Wit 7

18'80T —

9LETT —

opHel
igiad
88221 M
81871 -~
ezt \
96'621
rTeet

06°€ST —

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

180

S29



2,4-dibromonaphthalen-1-ol (3)
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2,4-dibromo-1-methoxynaphthalene (4)
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1,6-dibromonaphthalen-2-ol (5)
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1,6-dibromo-2-methoxynaphthalene (6)
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1,6-dibromonaphthalen-2-ol (7)
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1,6-dibromo-2-methoxynaphthalene (8)
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77.16 Chloroform-d
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6-bromo-1-chloro-2-methoxynaphthalene (10)
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4-bromo-2,6-di-tert-butylphenol (17)
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2-bromo-4,5-dimethylphenol (19)
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2-bromo-4-isopropylphenol (20)
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2,4-dibromo-5-methoxyphenol (21)
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4-bromo-2,6-dimethoxyphenol (22)
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3-bromo-2,6-dimethoxyphenol (23)
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4-bromo-3,5-dimethoxyphenol (24)
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2-bromo-3,4,5-trimethoxyphenol (25)
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2-bromo-4-chlorophenol (26)
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2,6-dibromo-4-chlorophenol (27)
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2-bromo-4-chloro-6-methoxyphenol (28)
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3,6-dibromo-4-chloro-2-methoxyphenol (29)
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2,4-dibromophenol (30)
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2,4-dibromophenol (31)
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2,4,6-tribromophenol (32)
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TH spectra for known starting materials

naphthalen-2-yl acetate’”
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1-bromonaphthalen-2-yl-acetate (33)
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2-(benzyloxy)-1-bromonaphthalene (34)
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1-bromonaphthalen-2-yl-pivalate (35)
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2-hydroxybenzoic acid (44)
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