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Abstract An alternative route for the synthesis of 2-arylbenzofurans is
described by iodine(III)-catalyzed oxidative cyclization of 2-hydroxystil-
benes using 10 mol% (diacetoxyiodo)benzene [PhI(OAc)2] as catalyst in
the presence of m-chloroperbenzoic acid. The 2-arylbenzofurans were
isolated in good to excellent yields.

Key words cyclization reactions, o-hydroxystilbenes, 2-arylbenzo-
furans, hypervalent iodine reagents, hypervalent iodine catalyst

Benzofuran-cored compounds are an important archi-
tecture in medicinal and natural product chemistry.1–3

These scaffolds are a common structural motif found in var-
ious biologically active compounds 1–4 (Figure 1). Ailan-
thoidol (1) was isolated from the Chinese herbal medicine
Zanthoxylum ailanthoides and is known for its anti-inflam-
matory properties.4

Egonol (2) and homoegonol (3) were isolated from the
seeds of Styraxjaponicum and Styraxofficinalis respectively,
which are known for their antimicrobial properties.5,6

Machicendiol (4) was isolated from the leaf extracts of
Breynia fruticosa, which can be used for the treatment of
asthma, rheumatism, and ulcers.7 In addition, various syn-
thetic benzofurans have been reported with diverse biolog-
ical activities8 including anticancer,9 antifungal,10 antivaso-
constriction,11 5-lipoxygenase inhibitory,12 angiotensin II
inhibitory,13 anti-inflammatory,14 antimicrobial,15 and anti-
oxidant activity.16

Numerous synthetic approaches are available for the
synthesis of 2-arylbenzofurans, but most of them are asso-
ciated with Heck- or Sonogashira-type annulation reactions
of ortho-halogenated phenol and terminal alkenes or
alkynes catalyzed by transition metals such as palladium,17

copper,18 gold,19 and zinc.20 In addition, a few non-classical
approaches have been used for the construction of substi-
tuted benzofurans including [3,3]-sigmatropic rearrange-
ment of N-trifluoroacetylene-hydroxylamines21 and the in-
tramolecular Wittig reaction.22a,b Stevenson and co-workers
developed a synthesis of benzofurans in two steps that in-
volve the epoxidation of 2-hydroxystilbenes using m-CPBA
followed by acid-catalyzed annulation in the presence of p-
toluenesulfonic acid.22c In 2014, the synthesis of benzofu-
rans was achieved by base-catalyzed cyclization of 2-
(phenylethynyl)phenol derivatives under heterogeneous re-
action condition.23

Hypervalent iodine compounds have received particular
attention in the area of synthetic chemistry and have found
wide applications in organic synthesis due to their environ-
mentally friendly nature, low toxicity, favorable safety pro-
file, and easy handling.24 Various iodine(III) reagents have

Figure 1  The structures of benzofuran-cored naturally occurring com-
pounds
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been successfully used to achieve number of organic trans-
formations including cyclization reactions.25 Singh and
Wirth have reported an efficient metal-free approach for
the cyclization of o-hydroxystilbenes to benzofuran using
an iodine(III) reagent.26 Recently, hypervalent iodine re-
agents have been used as catalysts to achieve several useful
organic transformations.27

Herein, we report a catalytic approach for the cycliza-
tion of a series of o-hydroxystilbenes 5 into the correspond-
ing 2-arylbenzofurans 7 using (diacetoxyiodo)benzene (6)
as a catalyst and m-CPBA as the terminal oxidant. The par-
ent precursors 5 were prepared by palladium-catalyzed
Heck reaction of 2-iodophenol with functionalized sty-
renes.26 Initially, our efforts were directed to get the best re-
action condition for the cyclization of o-hydroxystilbenes 5
and (E)-2-styrylphenol (5a) was selected as a model sub-
strate. The cyclization of (E)-2-styrylphenol (5a) was per-
formed in MeCN using 10 mol% of (diacetoxyiodo)benzene
(PIDA, 6) in the presence of 2.0 equiv of m-CPBA at room
temperature. The cyclized product was characterized as 2-
phenylbenzofuran (7a) and isolated in 83% yield (Scheme
1).

Scheme 1  Cyclization of (E)-2-styrylphenol to 2-phenylbenzofuran us-
ing PIDA as catalyst

Initially, the course of cyclization reaction was studied
with various hypervalent iodine based catalysts (Table 1).
Both cyclic and acyclic hypervalent iodine reagents were
used as the catalyst and acyclic hypervalent iodine species
showed better results than cyclic ones (Table 1, entries 1–
5). In the beginning, cyclization reaction was performed
with (diacetoxyiodo)benzene (6) and cyclic product 7a was
obtained in 83% yield (Table 1, entry 1). The cyclic product
7a was isolated in 80% yield with more reactive catalyst
[bis(trifluoroacetoxy)iodo]benzene (Table 1, entry 2). The
same reaction was carried out using Koser’s reagent
[PhI(OH)OTs], but the yield of cyclic product 7a was re-
duced up to 63% (Table 1, entry 3). Furthermore, similar re-
action was employed with cyclic hypervalent iodine(III) re-
agent 1-hydroxy-3-oxobenziodoxole (IBA) as catalyst and
desired product 7a was observed in 45% yield (Table 1, en-
try 4). Finally, the reaction was also performed with cyclic
hypervalent iodine(V) reagent 1-hydroxy-1,2-benziodoxol-
3-(1H)-one 1-oxide (IBX), but cyclic product 7a was not ob-
served and only starting material was recovered (Table 1,
entry 5). Additionally, the cyclization reaction was per-

formed using 10 mol% of PhI as precatalyst in the presence
of same oxidant m-CPBA, but no reaction was observed (Ta-
ble 1, entry 9).

Table 1  Optimization of Hypervalent Iodine Based Catalysts for the 
Cyclization of (E)-2-Styrylphenol (5a)

After identifying an iodine(III) reagent as the best cata-
lyst, our efforts were directed towards the optimization of
the amount of the catalyst (diacetoxyiodo)benzene (6; Ta-
ble 1, entries 6–8). The cyclization of compound 5a was
performed with 5.0 and 7.5 mol% of catalyst 6 and 7a was
obtained in 45% and 56% yields, respectively (Table 1, en-
tries 6 and 7). In addition, the same reaction was attempted
with 15 mol% of catalyst 6 and 7a was obtained in 84% yield
(Table 1, entry 8). Finally, 10 mol% of catalyst 6 was pre-
ferred for further cyclization reactions as the yield of cyclic
product 7a was quite similar to that with 15 mol% of cata-
lyst 6 (Table 1, entry 1 vs 8).

Furthermore, we next identified find the most appro-
priate oxidant to regenerate the active catalytic iodine(III)
species. In order to find the best oxidant, the cyclization re-
action of (E)-2-styrylphenol (5a) was studied with different
organic and inorganic oxidants (Table 2, entries 1–5). Ini-
tially, organic oxidants m-CPBA and peracetic acid were
used for iodine(III)-catalyzed cyclization of (E)-2-styrylphe-
nol (5a) and cyclic product 7a was obtained in 83% and 39%
yields, respectively (Table 2, entries 1 and 2). The desired
product 7a was isolated in 70% and 75% yields with inor-
ganic oxidants sodium perborate tetrahydrate and Oxone,
respectively (Table 2, entries 3 and 4). Finally, H2O2 was also
used as an oxidant, but catalytic reaction did not work and
cyclic product 7a was observed in only trace amounts (Ta-
ble 2, entry 5).

Ph

OH

PIDA 6 (10 mol%)
 m-CPBA (2.0 equiv)

MeCN, rt, 2 h O
Ph

5a 7a (83%)

Entry Hypervalent iodine catalyst (mol%) Time (h) Yield (%)

 1 PhI(OAc)2 (10)  2 83

 2 PhI(OCOCF3)2 (10)  2 80

 3 PhI(OH)OTs (10)  2 63

 4 IBA (10) 15 45

 5 IBX (10) 15 –

 6 PhI(OAc)2 (5.0) 15 45

 7 PhI(OAc)2 (7.5) 15 56

 8 PhI(OAc)2 (15)  2 84

 9 PhI (10) 15 –

10a PhI (10) 15 42
a AcOH was used as an additive.

Ph

OH

hypervalent iodine catalyst (mol%)

MeCN, rt, 2–15 h O
Ph

5a 7a

m-CPBA (2.0 equiv)
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Table 2  Optimization of Oxidant for Iodine(III)-Catalyzed Oxidative Cy-
clization of (E)-2-Styrylphenol (5a)

In addition, the stoichiometry of m-CPBA required for
the efficient conversion of (E)-2-styrylphenol (5a) to 2-
phenylbenzofuran (7a) was also screened. An initial oxidant
study demonstrated that using 2.0 and 3.0 equivalents of
m-CPBA resulted in complete conversion, but 7a was isolat-
ed in 83% yield in both cases (Table 2, entries 1 and 6). Fur-
thermore, the cyclization reaction was performed with 1.0
and 1.5 equivalents of m-CPBA and cyclized product 7a was
isolated in 44% and 68% yields respectively (Table 2, entries
7 and 8) along with unreacted starting material.

In addition, different polar and non-polar solvents were
investigated during the cyclization of (E)-2-styrylphenol
(5a) to 2-phenylbenzofuran (7a) (Table 3, entries 1–6). Ini-
tially, the cyclization reaction was performed in acetonitrile
and 7a was isolated in 83% yield (Table 3, entry 1). The cy-
clization reaction was also proceeded in tetrahydrofuran
and dichloromethane, but cyclization product 7a was ob-
served in 70% and 50% yields, respectively (Table 3, entries 2
and 3). Unlike previously discussed polar and aprotic sol-
vents, the reaction did not proceed in DMSO (Table 3, entry
4). The course of cyclization reaction was also examined in
polar and protic solvents such as methanol and 2,2,2-triflu-
oroethanol (TFE) and 7a was obtained in 56% and 70%
yields, respectively (Table 3, entries 5 and 6).

Next, our efforts were directed to monitor the effect of
temperature on rate of the reaction. Initially, cyclization re-
action was performed at 60 °C in acetonitrile solvent. The
reaction proceeded well and cyclized product 7a was ob-
tained in 81% yield, but reaction took 1.5 hours for complete
conversion of starting material 5a (Table 3, entry 7). Fur-
thermore, the reaction was carried out at reflux tempera-
ture (80 °C) and all the starting material was consumed in 1
hour. Notably, the cyclization suffered with some side reac-

tions at reflux temperature and desired product 7a was ob-
tained in 79% yield (Table 3, entry 8). Further, there are sev-
eral reports in which reaction time has been reduced sig-
nificantly using ultrasonic waves as a source of energy.28a–c

After that the cyclization reaction of compound 5a was per-
formed with 10 mol% of PIDA in presence of 2.0 equivalents
of m-CPBA in acetonitrile at room temperature in an ultra-
sonic bath. The reaction was completed only in 30 minutes
and cyclized product 7a was isolated in 85% yield (Table 3,
entry 9). During the reaction in the ultrasonic bath, the re-
action temperature was controlled by a thermostat (at 25
°C), but it was increased by 6.0 °C after the completion of
reaction (30 min).

After getting the optimal reaction conditions, a series of
2-hydroxystilbenes 5a–l were successfully cyclized to yield
the benzofuran products 7a–l in 67–89% yields (Table 4, en-
tries 1–22). Various electron-donating and -withdrawing
groups at the aromatic ring in substrates 5 were successful-
ly tolerated during this cyclization reaction. It was observed
that the cyclic products were isolated in slightly lower
yields when electron-withdrawing groups at aromatic ring
were used in substrates 5 (Table 4, entries 2–5). In addition,
cyclization reactions with bulky styrene 5c were successful,
but the corresponding cyclic product 7c was obtained in
67% yield (Table 4, entry 3). Furthermore, inorganic oxi-
dants such as Oxone and sodium perborate were employed
in similar cyclization reactions and 2-arylbenzofurans 7
were isolated in good yields (Table 4, entries 13–22).

Entry Oxidant Time (h) Yield (%)

1 m-CPBA (2.0 equiv) 2 83

2 AcOOH (2.0 equiv) 8 39

3 NaBO3·4H2O (2.0 equiv) 8 70

4 Oxone (2.0 equiv) 8 75

5 H2O2 (2.0 equiv) 8 traces

6 m-CPBA (3.0 equiv) 2 83

7 m-CPBA (1.0 equiv) 8 44

8 m-CPBA (1.5 equiv) 8 68

Ph

OH

PhI(OAc)2 6 (10 mol%), oxidant

MeCN, rt, 2–8 h O
Ph

5a 7a

Table 3  Optimization of Solvent for the Cyclization of (E)-2-Styryl-
phenol (5a)

Entry Solvent Time (h) Yield (%)

1 MeCN 2 83

2 THF 8 70

3 CH2Cl2 8 50

4 DMSO 8 –

5 MeOH 8 56

6 TFE 8 70

7a MeCN 1.5 81

8b MeCN 1.0 79

9c MeCN 30 min 85
a Reaction was carried out at 60 °C.
b Reaction was carried out at 80 °C.
c Reaction was carried out in ultrasonic bath at 25 °C.

Ph

OH solvent, rt, 2–8 h O
Ph

5a 7a

PhI(OAc)2 6 (10 mol%), m-CPBA (2.0 equiv)
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Table 4  The Scope of Cyclization Reaction with Different o-Hydroxys-
tilbenes 5a–l to 2-Arylbenzofurans 7a–l Using PhI(OAc)2 (6) as Catalyst

A proposed catalytic cycle for the cyclization of (E)-2-
styrylphenols 5 to 2-arylbenzofuran 7 using PIDA 6 as cata-
lyst is depicted in Scheme 2. Initially the PIDA 6 activates
the double bond of stilbene 5 and forms a three-membered
iodonium intermediate 8. The intermediate 8 then cyclizes
intramolecularly with the phenolic oxygen atom to form in-
termediate 9. On reductive elimination, intermediate 9
forms the desired product 7 along with formation of iodo-
benzene (10). Probably, iodobenzene (10) reoxidizes to ac-
tive iodine(III) species in the presence of m-CPBA and acetic
acid generated in situ during the reduction of PIDA to con-
tinue the catalytic cycle.28d

In conclusion, we have developed an iodine(III)-cata-
lyzed synthesis of 2-arylbenzofurans 7 in good to excellent
yields by oxidative cyclization of o-hydroxystilbenes using
(diacetoxyiodo)benzene as catalyst and m-CPBA as an oxi-
dant. Our method for the synthesis of 2-arylbenzofurans is
very simple, economical and metal-free. Further investiga-
tions about this catalytic approach are currently in prog-
ress.

Melting points were measured with a REMI DDMS 2545 melting point
apparatus. IR spectra were recorded on a Thermo Scientific Nicolet
Nexus 470FT-IR spectrometer as a pellet with KBr. CHN data were re-
corded on a Elementar VarioMICRO Select 15162036 Analyzer. 1H and
13C NMR spectra were recorded on a AV-400 Bruker using the solvents
indicated at 400 and 100 MHz, respectively. Mass spectra were re-
corded under the conditions of electron ionization (EI). The reaction
were carried out in a 2.5-L ultrasonic bath (Model: CUB 2.5L, Citizon,
India) with power dissipation as 50 W and frequency of 40 kHz was
used for the synthesis. All reactions were monitored by TLC chroma-
tography (pre-coated sheets of silica gel 60) and column chromatog-
raphy was performed with silica gel 60 (Avra synthesis Pvt. Ltd., 100–
200 mesh). Hexane and EtOAc were used as eluting solvents and
bought from Avra Synthesis Pvt. Ltd. The reaction solvents THF, CH2-
Cl2, DMSO, MeOH, Et2O, and 2,2,2-trifluoroethanol were bought from
Avra Synthesis Pvt. Ltd. MeCN of HPLC grade was used directly in the
reactions. All other purchased chemicals were used without further
purification.

Entry Ar R Time 
(min)

7 Yields 
(%)

 1 Ph H 30 7a 85

 2 3-FC6H4 H 50 7b 68

 3 2-ClC6H4 H 60 7c 67

 4 4-ClC6H4 H 60 7d 76

 5 4-BrC6H4 H 55 7e 82

 6 3-MeC6H4 H 30 7f 83

 7 4-MeC6H4 H 30 7g 86

 8 4-MeOC6H4 H 20 7h 89

 9 3,4-(MeO)2C6H3 H 20 7i 79

10 1-naphthyl H 45 7j 86

11 Ph Me 30 7k 83

12 4-ClC6H4 Me 60 7l 77

13a Ph H 70 7a 78

14a 4-ClC6H4 H 90 7d 71

15a 4-BrC6H4 H 80 7e 75

16a 4-MeC6H4 H 70 7g 82

17a 4-MeOC6H4 H 65 7h 84

18b Ph H 80 7a 75

19b 4-ClC6H4 H 95 7d 69

20b 4-BrC6H4 H 90 7e 72

21b 4-MeC6H4 H 80 7g 80

22b 4-MeOC6H4 H 75 7h 81
a Oxone (2.0 equiv) was used as oxidant.
b Sodium perborate (2.0 equiv) was used as oxidant.

Ar

OH MeCN, rt, 20–60 min, ultrasonic bath O
Ar

5 7 (63–87%)

PhI(OAc)2 6 (10 mol%)
m-CPBA (2.0 equiv)

R R

Scheme 2  Catalytic cycle for iodine(III)-catalyzed cyclization of (E)-2-styrylphenol to 2-phenylbenzofuran

m-CPBA oxidation
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OH
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2-Iodo-4-methylphenol28e

To a 50-mL round-bottom flask containing H2O (10 mL) and 12 M HCl
(2 mL) was added 2-amino-4-methylphenol (615 mg, 5.0 mmol) and
the mixture was stirred and cooled to 5 °C using an external ice bath.
NaNO2 (355 mg, 5.15 mmol) in H2O (2 mL) was added dropwise to this
mixture with vigorous stirring and stirring was continue for 30 min
after the addition was complete. The solution turned brown in color
indicating the formation of diazonium salt which was then treated
with a solution of KI (885 mg, 5.35 mmol) in H2O (2 mL), leading to
the formation of dark brown emulsion that was allowed to stir for 45
min. The mixture was then warmed to 40 °C, at this time an evolution
of gas was observed; the mixture was reflux for 1 h and then was
placed in an ice bath at 0 °C. Excess of iodine was quench by addition
of sodium bisulfite and the mixture was extracted with Et2O (3 × 10
mL). The combined organic layers were dried (anhyd Na2SO4) and fil-
tered and solvent was removed under vacuum. The crude product
was purified by column chromatography (hexane) to give the prod-
uct28f a red oil; yield: 947 mg (81%); bp 76–78 °C.
IR (KBr): 800, 880, 920, 1040, 1099, 1159, 1180, 1270, 1388, 1450,
1505, 1800, 2699, 2790, 3030 cm–1.
1H NMR (400 MHz, CDCl3): δ = 2.09 (s, 3 H, CH3), 5.26 (s, 1 H, OH), 7.74
(d, J = 8.4 Hz, 1 H, ArH), 6.86 (dd, J1 = 1.6 Hz, J2 = 6.8 Hz, 1 H, ArH), 7.32
(s, 1 H, ArH).
13C NMR (100 MHz, CDCl3): δ = 20.1, 85.5, 114.9, 130.9, 132.1, 138.5,
152.7.
GC-MS: m/z (%) = 234 (100), 127 (10), 107 (70), 78 (25), 77 (70), 53
(17), 51 (30), 50 (17).

(E)-2-Styrylphenols 5a–l; General Procedure
A mixture of 2-iodophenol or 2-iodo-4-methylphenol (1.0 mmol), the
styrene derivative (1.3 mmol), Et3N (0.32 mL, 2.3 mmol), Pd(OAc)2 (6
mg, 10 mol%), and Ph3P (19 mg, 0.04 mmol) was refluxed for 7 h. The
progress of reaction was monitored by TLC. After completion of the
reaction, ice-cold H2O (10 mL) was added and the mixture was acidi-
fied using 1 M aq HCl with continuous stirring to dissolve the solid.
The mixture was then extracted with EtOAc (3 × 10 mL) and the or-
ganic layer was dried (anhyd Na2SO4), filtered, and evaporated in vac-
uo. Finally, the crude products were purified by column chromatogra-
phy (silica gel, EtOAc/hexane, 1:8). The isolated products were charac-
terized as (E)-2-styrylphenols 5 by their spectroscopic analysis.

(E)-2-Styrylphenol (5a)26

White solid; yield: 141 mg (72%); mp 141–143 °C (Lit.20 142–144 °C).
IR (KBr): 691, 727, 753, 846, 976, 1080, 1190, 1250, 1340, 1455, 1500,
1590, 3018, 3030, 3573 cm–1.
1H NMR (400 MHz, CDCl3): δ = 5.09 (br s, 1 H, OH), 6.80 (d, J = 8.0 Hz,
1 H, ArH), 6.95 (t, J = 7.2 Hz, 1 H, ArH), 7.11 (d, J = 16.4 Hz, 1 H, CH),
7.14 (dt, J1 = 1.6 Hz, J2 = 8.4 Hz, 1 H, ArH), 7.25 (t, J = 7.6 Hz, 1 H, ArH),
7.35 (d, J = 15.2 Hz, 1 H, CH), 7.38 (t, J = 6.8 Hz, 2 H, ArH), 7.53 (d, J =
8.0 Hz, 3 H, ArH).
13C NMR (100 MHz, CDCl3): δ = 115.9, 121.1, 123.0, 124.7, 126.6,
127.3, 127.6, 127.7, 128.7, 130.2, 137.7, 153.1.

(E)-2-(3-Fluorostyryl)phenol (5b)26

Yellow solid; yield: 132 mg (62%); mp 92–94 °C (Lit.26 94–96 °C).
IR (KBr): 752, 811, 962, 1093, 1173, 1458, 1501, 1599, 1630, 2228,
3036, 3386 cm–1.

1H NMR (400 MHz, CDCl3): δ = 4.98 (br s, 1 H, OH), 6.78 (dd, J1 = 1.2
Hz, J2 = 8.0 Hz, 1 H, ArH), 6.93–6.99 (m, 2 H, ArH), 7.10 (d, J = 16.4 Hz,
1 H, CH), 7.17 (dt, J1 = 1.6 Hz, J2 = 7.6 Hz, 1 H, ArH), 7.22–7.34 (m, 3 H,
ArH), 7.39 (d, J = 16.4 Hz, 1 H, CH), 7.53 (dd, J1 = 1.4 Hz, J2 = 7.8 Hz, 1 H,
ArH).
13C NMR (100 MHz, CDCl3): δ = 113.3 (d, J = 21.4 Hz), 114.8 (d, J = 21.3
Hz), 116.4, 121.7, 122.9 (d, J = 2.6 Hz), 124.6, 124.8, 127.4, 129.1 (d, J =
2.7 Hz), 129.5, 130.5 (d, J = 8.4 Hz), 140.5 (d, J = 7.8 Hz), 153.5, 163.6
(d, J = 243.6 Hz).

(E)-2-(2-Chlorostyryl)phenol (5c)26

Yellow solid; yield: 165 mg (72%); mp 138–140 °C (Lit.26 138–140 °C).
IR (KBr): 533, 694, 727, 761, 846, 978, 1088, 1196, 1251, 1333, 1456,
1499, 1584, 3018, 3047 cm–1.
1H NMR (400 MHz, CDCl3): δ = 5.01 (br s, 1 H, OH), 6.84 (dd, J1 = 1.0
Hz, J2 = 8.0 Hz, 1 H, ArH), 7.01 (t, J = 7.5 Hz, 1 H, ArH), 7.17–7.24 (m, 2
H, ArH), 7.29 (t, J = 7.5 Hz, 1 H, ArH), 7.39 (dd, J1 = 1.5 Hz, J2 = 8.0 Hz, 1
H, CH), 7.56 (d, J = 16.5 Hz, 1 H, CH), 7.61 (dd, J1 = 1.5 Hz, J2 = 8.0 Hz, 1
H, ArH), 7.75 (dd, J1 = 1.5 Hz, J2 = 8.0 Hz, 1 H, ArH).
13C NMR (100 MHz, CDCl3): δ = 116.0, 121.3, 124.5, 125.7, 126.1,
126.6, 126.9, 127.6, 128.5, 129.1, 129.8, 133.4, 135.8, 153.1.

(E)-2-(4-Chlorostyryl)phenol (5d)26

White solid; yield: 156 mg (68%); mp 123–125 °C (Lit.26 124–126 °C).
IR (KBr): 750, 979, 1081, 1196, 1256, 1338, 1497, 1586, 1738, 3020,
3521 cm–1.
1H NMR (400 MHz, CDCl3): δ = 6.69 (dd, J1 = 0.8 Hz, J2 = 8.8 Hz, 1 H,
ArH), 6.85 (dt, J1 = 0.8 Hz, J2 = 8.0 Hz, 1 H, ArH), 6.96 (d, J = 16.4 Hz, 1
H, CH), 7.04 (dt, J1 = 1.2 Hz, J2 = 8.0 Hz, 1 H, ArH), 7.2 (d, J = 8.8 Hz, 2 H,
ArH), 7.25 (d, J = 16.4 Hz, 1 H, CH), 7.33 (d, J = 8.4 Hz, 2 H, ArH), 7.41
(dd, J1 = 1.6 Hz, J2 = 9.2 Hz, 1 H, ArH).
13C NMR (100 MHz, CDCl3): δ = 116.0, 121.7, 123.7, 124.4, 127.2,
127.7, 128.6, 128.8, 128.9, 133.1, 136.2, 153.0.

(E)-2-(4-Bromostyryl)phenol (5e)29

White solid; yield: 197 mg (72%); mp 124–125 °C (Lit.32 123–124 °C).
IR (KBr): 752, 813, 966, 1087, 1454, 1484, 1498, 1583, 1599, 3060,
3532 cm–1.
1H NMR (400 MHz, CDCl3): δ = 6.70 (d, J = 8.0 Hz, 1 H, ArH), 6.86 (t, J =
7.6 Hz, 1 H, ArH), 6.96 (d, J = 16.4 Hz, 1 H, CH), 7.08 (dt, J1 = 1.2 Hz, J2 =
8.0 Hz, 1 H, ArH), 7.26 (d, J = 6.4 Hz, 2 H, ArH), 7.27 (d, J = 14.8 Hz, 1 H,
CH), 7.37 (d, J = 8.4 Hz, 2 H, ArH), 7.43 (d, J = 7.2 Hz, 1 H, ArH).
13C NMR (100 MHz, CDCl3): δ = 116.0, 121.3, 123.8, 124.4, 127.2,
128.1, 128.7, 128.9, 131.8, 136.6, 153.0.

(E)-2-(3-Methylstyryl)phenol (5f)26

Colorless solid; yield: 162 mg (78%); mp 118–120 °C (Lit.26 118–120 °C).
IR (KBr): 688, 801, 860, 966, 1099, 1263, 1313, 1409, 1486, 1595,
2917, 3022, 3509 cm–1.
1H NMR (400 MHz, CDCl3): δ = 2.41 (s, 3 H, CH3), 5.00 (br s, 1 H, OH),
6.84 (d, J = 8.0 Hz, 1 H, ArH), 6.99 (t, J = 7.4 Hz, 1 H, ArH), 7.11 (d, J =
8.0 Hz, 1 H, ArH), 7.13 (d, J = 16.4 Hz, 1 H, CH), 7.18 (dt, J1 = 1.6 Hz, J2 =
8.0 Hz, 1 H, ArH), 7.29 (d, J = 16.0 Hz, 1 H, CH), 7.36–7.41 (m, 3 H,
ArH), 7.55 (d, J = 7.6 Hz, 1 H, ArH).
13C NMR (100 MHz, CDCl3): δ = 21.9, 116.4, 121.6, 123.1, 124.2, 125.2,
127.6, 127.7, 128.9, 129.0, 129.1, 130.7, 137.9, 138.7, 153.3.
© Georg Thieme Verlag  Stuttgart · New York — Synthesis 2018, 50, 4940–4948
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(E)-2-(4-Methylstyryl)phenol (5g)26

Light-yellow solid; yield: 164 mg (78%); mp 128–130 °C (Lit.26 128–
130 °C).
IR (KBr): 751, 808, 977, 1089, 1196, 1253, 1334, 1454, 1557, 1617,
1654, 2920, 3530 cm–1.
1H NMR (400 MHz, CDCl3): δ = 2.27 (s, 3 H, CH3), 6.70 (d, J = 8.0 Hz, 1
H, ArH), 6.86 (t, J = 7.6 Hz, 1 H, ArH), 7.00 (d, J = 16.4 Hz, 1 H, CH), 7.07
(t, J = 8.4 Hz, 1 H, ArH), 7.08 (d, J = 8.4 Hz, 2 H, ArH), 7.23 (d, J = 16.4
Hz, 1 H, CH), 7.34 (d, J = 8.0 Hz, 2 H, ArH), 7.43 (d, J = 7.6 Hz, 1 H, ArH).
13C NMR (100 MHz, CDCl3): δ = 21.3, 115.9, 121.2, 122.0, 124.9, 126.5,
127.2, 128.5, 129.4, 130.2, 134.8, 137.6, 152.9.

(E)-2-(4-Methoxystyryl)phenol (5h)26

Light-yellow solid; yield: 180 mg (80%); mp 144–146 °C (Lit.26 144–
146 °C).
IR (KBr): 755, 818, 856, 951, 1009, 1091, 1161, 1224, 1351, 1452,
1503, 1605, 1744, 3007, 3363 cm–1.
1H NMR (400 MHz, CDCl3): δ = 3.75 (s, 3 H, OCH3), 6.72 (d, J = 8.0 Hz, 1
H, ArH), 6.82 (d, J = 8.8 Hz, 2 H, ArH), 6.86 (t, J = 8.0 Hz, 1 H, ArH), 6.99
(d, J = 16.4 Hz, 1 H, CH), 7.04 (dt, J1 = 1.6 Hz, J2 = 7.6 Hz, 1 H, ArH), 7.15
(d, J = 17.2 Hz, 1 H, CH), 7.39 (d, J = 8.4 Hz, 2 H, ArH), 7.42 (dd, J1 = 1.2
Hz, J2 = 7.6 Hz, 1 H, ArH).
13C NMR (100 MHz, CDCl3): δ = 55.4, 114.1, 115.9, 120.9, 121.1, 124.9,
127.0, 127.8, 128.3, 129.8, 130.5, 152.9, 159.9.

(E)-2-(3,4-Dimethoxystyryl)phenol (5i)30 
Light-yellow solid; yield: 184 mg (72%); mp 135–137 °C (Lit.30 Yellow
oil).
IR (KBr): 760, 840, 954, 1020, 1085, 1161, 1230, 1370, 1510, 1611,
1750, 3369 cm–1.
1H NMR (400 MHz, CDCl3): δ = 3.87 (s, 3 H, OCH3), 3.89 (s, 3 H, OCH3),
6.82–6.88 (m, 2 H, ArH), 6.93 (t, J = 7.6 Hz, 1 H, ArH), 7.09 (d, J = 16.0
Hz, 1 H, CH), 7.10–7.15 (m, 3 H, ArH), 7.35 (d, J = 16.4 Hz, 1 H, CH),
7.55 (dd, J1 = 1.2 Hz, J2 = 7.6 Hz, 1 H, ArH).
13C NMR (100 MHz, CDCl3): δ = 55.8, 60.7, 108.9, 111.3, 115.9, 120.0,
120.6, 121.5, 124.9, 126.6, 128.3, 129.1, 131.1, 148.7, 148.9, 153.6.

(E)-2-[2-(1-Naphthyl)vinyl]phenol (5j)20b

White solid; yield: 184 mg (75%); mp 114–115 °C (Lit.20b 114–115.7 °C).
IR (KBr): 690, 750, 844, 980, 1085, 1200, 1240, 1365, 1475, 1570,
1588, 3020, 3033, 3580 cm–1.
1H NMR (400 MHz, CDCl3): δ = 5.12 (br s, 1 H, OH), 6.74 (d, J = 8.0 Hz,
1 H, ArH), 6.91 (t, J = 7.2 Hz, 1 H, ArH), 7.09 (d, J = 16.4 Hz, 1 H, CH),
7.28–7.42 (m, 4 H, ArH), 7.54 (d, J = 7.6 Hz, 1 H, ArH), 7.69 (t, J = 8.2
Hz, 2 H, ArH), 7.78 (d, J = 7.2 Hz, 1 H, ArH), 7.83 (d, J = 16.4 Hz, 1 H,
CH), 8.17 (d, J = 7.6 Hz, 1 H, ArH).
13C NMR (100 MHz, CDCl3): δ = 116.1, 121.2, 123.7, 123.8, 125.0,
125.7, 125.8, 126.1, 126.2, 127.4, 127.6, 128.0, 128.6, 128.8, 131.4,
133.7, 135.3, 153.2.

(E)-4-Methyl-2-styrylphenol (5k)20b

White solid; yield: 147 mg (70%); mp 105–107 °C (Lit.20b 106–106.6 °C).
IR (KBr): 690, 750, 850, 971, 1091, 1180, 1253, 1337, 1443, 1591,
1609, 3031, 3580 cm–1.

1H NMR (400 MHz, CDCl3): δ = 2.21 (s, 3 H, CH3), 5.01 (br s, 1 H, OH),
6.61 (d, J = 8.0 Hz, 1 H, ArH), 6.84 (dd, J1 = 1.6 Hz, J2 = 6.4 Hz, 1 H, ArH),
7.01 (d, J = 16.4 Hz, 1 H, CH), 7.15 (dt, J1 = 1.6 Hz, J2 = 8.4 Hz, 1 H, ArH),
7.23–7.28 (m, 1 H, ArH), 7.31–7.36 (m, 2 H, ArH), 7.43 (d, J = 16.2 Hz, 1
H, CH), 7.60–7.67 (m, 2 H, ArH).
13C NMR (100 MHz, CDCl3): δ = 20.6, 115.9, 123.2, 126.5, 127.4, 128.5,
128.6, 129.2, 129.7, 130.1, 131.6, 132.3, 151.0.
GC-MS: m/z (%) = 210 (100), 209 (40), 195 (27), 167 (20), 165 (35),
152 (17), 115 (12), 90 (17), 77 (19), 63 (10).

(E)-2-(4-Chlorostyryl)-4-methylphenol (5l)
Anal. Calcd for C15H13O: C, 73.62; H, 5.35. Found: C, 73.70; H, 5.29.
White solid; yield: 168 mg (69%); mp 110–112 °C.
IR (KBr): 756, 980, 1082, 1191, 1260, 1340, 1489, 1590, 1741, 3030,
3525 cm–1.
1H NMR (400 MHz, CDCl3): δ = 2.22 (s, 3 H, CH3), 6.62 (d, J = 8.0 Hz, 1
H, ArH), 6.85 (dd, J1 = 1.6 Hz, J2 = 6.4 Hz, 1 H, ArH), 6.97 (d, J = 16.4 Hz,
1 H, CH), 7.19 (d, J = 14.8 Hz, 1 H, CH), 7.22–7.26 (m, 2 H, ArH), 7.34–
7.38 (m, 1 H, ArH), 7.61–7.66 (m, 2 H, ArH).
13C NMR (100 MHz, CDCl3): δ = 20.6, 116.0, 123.9, 127.4, 127.7, 128.5,
128.8, 129.5, 130.2, 131.6, 132.3, 132.9, 151.1.
GC-MS: m/z (%) = 246 (35), 244 (100), 209 (20), 194 (15), 181 (21),
166 (25), 166 (29), 165 (50), 89 (27), 76 (22), 75 (14).

Iodine(III)-Catalytic Cyclization of (E)-2-Styrylphenols 5a–l; Gen-
eral Procedure
The mixture of o-hydroxystilbene 5 (0.5 mmol, 1.0 equiv), PIDA 6
(16.1 mg, 10 mol%), and m-CPBA (~69% pure, 226 mg for 1.0 mmol,
2.0 equiv) in MeCN (5 mL) was irradiated in an ultrasonic bath at r.t.
for 20–95 min. The progress of the reaction was monitored by TLC.
When the reaction was complete, MeCN was removed under vacuum
and water (5.0 mL) was added. The mixture was extracted with EtOAc
(3 × 10 mL), and the combined organic layers were dried (anhyd Na2-
SO4) and filtered and solvent was removed under vacuum. The crude
products were purified by column chromatography (hexane) and
characterized as 2-arylbenzofurans 7 by spectroscopic analysis.

2-Phenylbenzofuran (7a)26

Colourless solid; yield: 83 mg (85%); mp 233–235 °C (Lit.26 118–120 °C).
IR (KBr): 685, 742, 800, 920, 1028, 1167, 1205, 1256, 1357, 1452,
1497, 1561, 1567, 1732, 2912, 3051 cm–1.
1H NMR (400 MHz, CDCl3): δ = 7.03 (s, 1 H, CH), 7.23 (t, J = 7.6 Hz, 1 H,
ArH), 7.29 (t, J = 7.2 Hz, 1 H, ArH), 7.35 (t, J = 7.2 Hz, 1 H, ArH), 7.45 (t,
J = 8.0 Hz, 2 H, ArH), 7.52 (d, J = 8.0 Hz, 1 H, ArH), 7.58 (d, J = 6.8 Hz, 1
H, ArH), 7.87 (d, J = 7.2 Hz, 2 H, ArH).
13C NMR (100 MHz, CDCl3): δ = 101.3, 111.2, 120.9, 122.9, 124.3,
124.9, 128.6, 128.8, 129.2, 130.5, 154.9, 155.9.
GC-MS: m/z (%) = 194 (100), 166 (15), 165 (65), 139 (10), 97 (19), 82
(30), 81 (20), 51 (10).
Anal. Calcd for C14H10O: C, 86.57; H, 5.19. Found: C, 86.78; H, 5.03.

2-(3-Fluorophenyl)benzofuran (7b)26

Colourless solid; yield: 72 mg (68%); mp 78–80 °C (Lit.26 78–80 °C).
IR (KBr): 800, 870, 930, 1021, 1111, 1230, 1260, 1264, 1280, 1331,
1479, 1562, 1580, 1730, 2980, 3000, 3060 cm–1.
© Georg Thieme Verlag  Stuttgart · New York — Synthesis 2018, 50, 4940–4948
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1H NMR (400 MHz, CDCl3): δ = 6.96 (ddt, J1 = 0.6 Hz, J2 = 2.6 Hz, J3 = 8.8
Hz, 1 H, ArH), 6.97 (s, 1 H, ArH), 7.25 (dt, J1 = 0.8 Hz, J2 = 7.6 Hz, 1 H,
ArH), 7.32 (dt, J1 = 1.2 Hz, J2 = 7.6 Hz, 1 H, ArH), 7.41 (ddd, J1 = 2.4 Hz,
J2 = 5.6 Hz, J3 = 8.0 Hz, 1 H, ArH), 7.52–7.66 (m, 4 H, ArH).
13C NMR (100 MHz, CDCl3): δ = 102.8, 111.7, 112.2 (d, J = 23.4 Hz),
115.8 (d, J = 21.3 Hz), 121.0 (d, J = 2.8 Hz), 121.6, 123.6, 125.2, 129.4,
130.8 (d, J = 8.1 Hz), 133.0 (d, J = 8.6 Hz), 155.0 (d, J = 2.8 Hz), 155.3,
163.6 (d, J = 243.8 Hz).
GC-MS: m/z (%) = 212 (100), 187 (70), 184 (67), 157 (50), 150 (75), 73
(10), 45 (27).
Anal. Calcd for C14H9FO: C, 79.23; H, 4.27. Found: C, 79.64; H, 4.38.

2-(2-Chlorophenyl)benzofuran (7c)26

Colourless solid; yield: 77 mg (67%); mp 48–50 °C (Lit.26 49–51 °C).
IR (KBr): 710, 740, 800, 830, 920, 1020, 1100, 1220, 1250, 1259, 1270,
1300, 1490, 1589, 1750, 2860, 2991, 3000, 3050 cm–1.
1H NMR (400 MHz, CDCl3): δ = 7.27–7.42 (m, 4 H, ArH), 7.53 (dd, J1 =
1.0 Hz, J2 = 8.0 Hz, 1 H, ArH), 7.56–7.58 (m, 2 H, ArH), 7.67 (d, J = 8.0
Hz, 1 H, ArH), 8.09 (d, J1 = 1.5 Hz, J2 = 8.0 Hz, 1 H, ArH).
13C NMR (100 MHz, CDCl3): δ = 107.4, 111.1, 121.5, 123.0, 124.9,
127.0, 129.01, 129.04, 129.1 (2 C), 130.9, 131.4, 152.0, 154.2.
GC-MS: m/z (%) = 228 (100), 165 (60), 163 (17), 114 (15), 82 (25), 81
(30).
Anal. Calcd for C14H9ClO: C, 73.53; H, 3.97. Found: C, 73.91; H, 3.73.

2-(4-Chlorophenyl)benzofuran (7d)26

Colourless solid; yield: 87 mg (76%); mp 150–152 °C (Lit.26 150–151 °C).
IR (KBr): 720, 733, 800, 833, 918, 1018, 1091, 1203, 1257, 1263, 1309,
1356, 1396, 1448, 1488, 1574, 1740, 2853, 2919, 3051 cm–1.
1H NMR (400 MHz, CDCl3): δ = 6.92 (s, 1 H, CH), 7.16 (t, J = 7.2 Hz, 1 H,
ArH), 7.22 (t, J = 8.0 Hz, 1 H, ArH), 7.33 (d, J = 8.8 Hz, 2 H, ArH), 7.43 (d,
J = 8.0 Hz, 1 H, ArH), 7.50 (d, J = 7.6 Hz, 1 H, ArH), 7.71 (d, J = 8.4 Hz, 2
H, ArH).
13C NMR (100 MHz, CDCl3): δ = 101.2, 111.2, 121.0, 123.1, 124.6,
126.1, 128.9, 129.0, 129.1, 134.3, 154.7, 154.9.
GC-MS: m/z (%) = 228 (100), 165 (70), 163 (30), 114 (20), 82 (15), 81
(25), 143 (20).
Anal. Calcd for C14H9ClO: C, 73.53; H, 3.97. Found: C, 73.18; H, 4.32.

2-(4-Bromophenyl)benzofuran (7e)17f

Colourless solid; yield: 112 mg (82%); mp 159–160 °C (Lit.17f 157–159 °C).
IR (KBr): 747, 800, 912, 1064, 1111, 1164, 1262, 1307, 1345, 1402,
1440, 1484, 1554, 1579, 1738, 2854, 2925, 3058 cm–1.
1H NMR (400 MHz, CDCl3): δ = 6.93 (s, 1 H, CH), 7.15 (t, J = 6.8 Hz, 1 H,
ArH), 7.22 (dt, J = 1.2 Hz, J = 8.4 Hz, 1 H, ArH), 7.43 (d, J = 8.0 Hz, 1 H,
ArH), 7.48 (d, J = 8.4 Hz, 2 H, ArH), 7.50 (d, J = 6.8 Hz, 1 H, ArH), 7.64
(d, J = 8.4 Hz, 2 H, ArH).
13C NMR (100 MHz, CDCl3): δ = 101.9, 111.2, 121.1, 122.5, 123.1,
124.6, 129.0, 129.4, 131.9, 132.0, 154.8, 154.9.
GC-MS: m/z (%) = 273 (100), 272 (90), 165 (95), 163 (30), 82 (70), 81
(47), 69 (30).
Anal. Calcd for C14H9BrO: C, 61.57; H, 3.32. Found: C, 61.44; H, 3.13.

2-(3-Methylphenyl)benzofuran (7f)26

Colourless solid; yield: 86 mg (83%); mp 76–78 °C (Lit.26 76–78 °C).

IR (KBr): 800, 880, 920, 1040, 1099, 1159, 1180, 1270, 1388, 1450,
1505, 1800, 2699, 2790, 3030 cm–1.
1H NMR (400 MHz, CDCl3): δ = 2.44 (s, 3 H, CH3), 7.02 (s, 1 H, ArH),
7.18 (d, J = 7.6 Hz, 1 H, ArH), 7.21–7.31 (m, 2 H, ArH), 7.35 (d, J = 7.6
Hz, 1 H, ArH), 7.53 (d, J = 8.0 Hz, 1 H, ArH), 7.59 (dd, J1 = 1.2 Hz, J2 = 8.0
Hz, 1 H, ArH), 7.68 (d, J = 7.6 Hz, 1 H, ArH), 7.71 (s, 1 H, ArH).
13C NMR (100 MHz, CDCl3): δ = 22.0, 101.6, 111.6, 121.3, 122.6, 123.3,
124.6, 126.0, 129.2, 129.7, 129.8, 130.8, 138.9, 155.3, 156.5.
GC-MS: m/z (%) = 208 (100), 207 (50), 179 (27), 178 (50), 165 (35),
152 (17), 104 (25), 89 (43), 76 (38), 63 (17).
Anal. Calcd for C15H12O: C, 86.51; H, 5.81. Found: C, 86.87; H, 5.67.

2-(4-Methylphenyl)benzofuran (7g)26

Colourless solid; yield: 89 mg (86%); mp 128–129 °C (Lit.26 128–130 °C).
IR (KBr): 740, 806, 879, 912, 1032, 1104, 1164, 1203, 1211, 1263,
1376, 1448, 1502, 1733, 2842, 2925, 3025 cm–1.
1H NMR (400 MHz, CDCl3): δ = 2.29 (s, 3 H, CH3), 6.85 (s, 1 H, CH),
7.10–7.18 (m, 4 H, ArH), 7.41 (d, J = 8.0 Hz, 1 H, ArH), 7.46 (d, J = 7.6
Hz, 1 H, ArH), 7.65 (d, J = 8.0 Hz, 2 H, ArH).
13C NMR (100 MHz, CDCl3): δ = 21.4, 100.6, 111.1, 120.8, 122.9, 124.1,
124.9, 127.8, 129.4, 129.5, 138.6, 154.8, 156.2.
GC-MS: m/z (%) = 208 (100), 207 (60), 179 (27), 178 (40), 165 (43),
152 (15), 104 (25), 89 (33), 76 (28), 63 (15).
Anal. Calcd for C15H12O: C, 86.51; H, 5.81. Found: C, 86.72; H, 5.73.

2-(4-Methoxyphenyl)benzofuran (7h)26

Colourless solid; yield: 100 mg (89%); mp 150–152 °C (Lit.26 148–150 °C).
IR (KBr): 741, 779, 797, 817, 834, 1006, 1021, 1036, 1081, 1104, 1244,
1177, 1208, 1244, 1438, 1451, 1504, 1600, 2980, 3020, 3100 cm–1.
1H NMR (400 MHz, CDCl3): δ = 3.77 (s, 3 H, OCH3), 6.80 (s, 1 H, CH),
6.89 (d, J = 8.4 Hz, 2 H, ArH), 7.11–7.18 (m, 2 H, ArH), 7.42 (d, J = 8.0
Hz, 1 H, ArH), 7.47 (d, J = 7.2 Hz, 1 H, ArH), 7.72 (d, J = 8.8 Hz, 2 H,
ArH).
13C NMR (100 MHz, CDCl3): δ = 54.3, 98.6, 109.9, 113.2, 119.5, 121.8,
122.3, 122.7, 125.4, 128.5, 153.6, 155.0, 158.9.
GC-MS: m/z (%) = 224 (100), 209 (90), 181 (67), 152 (40), 112 (15), 76
(20).
Anal. Calcd for C15H12O2: C, 80.34; H, 5.39. Found: C, 80.09; H, 5.72.

2-(3,4-Dimethoxyphenyl)benzofuran (7i)31

White solid; yield: 100 mg (79%); mp 118–120 °C (Lit.31 123–124 °C).
IR (KBr): 743, 827, 844, 1021, 1035, 1082, 1112, 1132, 1177, 1421,
1451, 1590, 1620, 2880, 3020, 3100 cm–1.
1H NMR (400 MHz, CDCl3): δ = 3.85 (s, 3 H, OCH3), 3.91 (s, 3 H, OCH3),
6.82 (s, 1 H, CH), 6.85 (d, J = 8.4 Hz, 1 H, ArH), 7.12–7.20 (m, 2 H, ArH),
7.30 (s, 1 H, ArH), 7.36 (dd, J1 = 1.2 Hz, J2 = 7.2 Hz, 1 H, ArH), 7.43 (d, J =
7.6 Hz, 1 H, ArH), 7.48 (d, J = 7.6 Hz, 1 H, ArH).
13C NMR (100 MHz, CDCl3): δ = 56.0, 56.1, 100.0, 108.1, 111.0, 111.3,
117.9, 120.6, 122.9, 123.5, 123.8, 129.4, 149.2, 149.5, 154.7, 155.9.
GC-MS: m/z (%) = 254 (100), 214 (20), 184 (67), 152 (40), 112 (25), 75
(37).
Anal. Calcd for C16H14O3: C, 75.57; H, 5.55. Found: C, 75.39; H, 5.73.

2-(1-Naphthyl)benzofuran (7j)20b

White solid; yield: 105 mg (86%); mp 161–162 °C (Lit.20b 161–163 °C).
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IR (KBr): 675, 740, 810, 931, 1028, 1200, 1255, 1360, 1464, 1567,
1701, 2910, 3060 cm–1.
1H NMR (400 MHz, CDCl3): δ = 6.99 (s, 1 H, CH), 7.10–7.29 (m, 2 H,
ArH), 7.40–7.50 (m, 4 H, ArH), 7.58 (dd, J1 = 1.2 Hz, J2 = 8.4 Hz, 1 H,
ArH), 7.75–7.86 (m, 3 H, ArH), 8.35–8.42 (m, 1 H, ArH).
13C NMR (100 MHz, CDCl3): δ = 104.8, 110.2, 119.9, 121.9, 123.2,
124.2, 124.4, 125.1, 125.9, 126.3, 127.2, 127.6, 128.0, 128.5, 129.7,
132.9, 153.9, 154.6.
GC-MS: m/z (%) = 244 (100), 180 (50), 110 (37), 93 (50), 72 (35), 53
(60).
Anal. Calcd for C18H12O: C, 88.50; H, 4.95. Found: C, 88.37; H, 4.67.

5-Methyl-2-phenylbenzofuran (7k)20b

Colourless solid; yield: 86 mg (83%); mp 128–130 °C (Lit.20b 128–
129.6 °C).
IR (KBr): 690, 738, 810, 921, 1030, 1165, 1201, 1266, 1352, 1460,
1496, 1570, 1563, 2910, 3042 cm–1.
1H NMR (400 MHz, CDCl3): δ = 2.36 (s, 3 H, CH3), 6.87 (s, 1 H, CH), 7.01
(dd, J1 = 1.2 Hz, J2 = 7.2 Hz, 1 H, ArH), 7.21–7.28 (m, 2 H, ArH), 7.30–
7.38 (m, 3 H, ArH), 7.74–7.79 (m, 2 H, ArH).
13C NMR (100 MHz, CDCl3): δ = 21.4, 101.1, 110.7, 120.8, 124.9, 125.6,
128.4, 128.8, 129.3, 130.7, 132.4, 153.4, 156.0.
GC-MS: m/z (%) = 208 (100), 207 (45), 179 (15), 178 (25), 165 (30),
104 (17), 89 (14), 76 (18).

2-(4-Chlorophenyl)-5-methylbenzofuran (7l)32

Colourless solid; yield: 93 mg (77%); mp 189–191 °C (Lit.32 185–187 °C).
IR (KBr): 728, 807, 840, 920, 1010, 1072, 1217, 1260, 1254, 1309,
1358, 1391, 1445, 1575, 1741, 2859, 2923, 3060 cm–1.
1H NMR (400 MHz, CDCl3): δ = 2.37 (s, 3 H, CH3), 6.86 (s, 1 H, CH), 7.02
(dd, J1 = 1.6 Hz, J2 = 6.8 Hz, 1 H, ArH), 7.26–7.38 (m, 4 H, ArH), 7.64–
7.72 (m, 2 H, ArH).
13C NMR (100 MHz, CDCl3): δ = 21.4, 101.5, 110.7, 120.8, 125.9, 126.1,
128.7, 129.0, 129.1, 132.5, 134.2, 153.4, 154.9.
GC-MS: m/z (%) = 244 (35), 242 (100), 241 (32), 179 (25), 178 (40),
121 (22), 89 (18), 76 (20).
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