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1. Physical measurements and materials

All 'TH NMR and "C NMR spectra were recorded on a 400 MHz Bruker FT-NMR
spectrometers. All chemical shifts are given as & value (ppm) with reference to tetramethylsilane
(TMS) as an internal standard. High resolution mass spectroscopy data of the product were
collected on a Waters Micromass GCT instrument. Products were purified by flash
chromatography on 100-200 mesh silica gels, SiO,. Unless otherwise noted, the chemicals and
solvents were purchased from commercial suppliers either from Aldrich, USA or Shanghai
Chemical Company, China and were used without purification prior to use.
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2. Typical procedure for the intramolecular cyclization

A Schlenk tube with a magnetic stirring bar was charged with 2-(gem-dibromovinyl)phenol
(1a), TBAF (1.0 M solution in THF, 1.0 mL, 1.0 mmol), and THF (1.0 mL). The reaction mixture
was stirred for 10 min at room temperature, and then heated at 45 °C for 4 h. After the reaction
mixture was cooled to ambient temperature, the solvent was removed under reduced pressure. The
residue was purified by flash chromatography on silica gel (eluant: hexane/ethyl acetate) to give
the intramolecular cyclization product, 2-bromobenzofuran (2a, 195 mg, 99% yield).
3. Optimization of partial reaction conditions

Table The effect of solvent on the intramolecular cyclization of 2-(gem-dibromovinyl)phenol

(la)®
Br .
N TBAF (1.0 equiv) mB
el Sibdhis L/ r
Br 45°C, 4 h o

1a o Solvent ? 2a
Entry Solvent Yield (%)°
1 THF 99
2 CH;CN 98
3 DMF 99
4 DMSO 97
5 1,4-Dioxane 96
6 Toluene 81
7 H,O NR
8 CH;CH,0OH NR
9 CH;CH,CH,CH,OH NR

#Reaction conditions: 2-(gem-dibromovinyl)phenol (1a, 1.0 mmol), TBAF (1.0 mmol), solvent (2.0
mL) at 45 °C for 4 h. ®Isolated yield.

4. Further transformation of 2-bromobenzofuran

When the prepared 2-bromobenzofuran (2a) reacted with phenylboronic acid and phenylacetylene
under the classic Suzuki reaction conditions (See: S. Thielges, E. Meddah, P. Bisseret, J. Eustache,
Tetrahedron Lett. 2004, 45, 907-910) and Sonogashira reaction conditions (See: M. Nagamochi, Y.-Q.
Fang, M. Lautens, Org. Lett. 2007, 9, 2955-2958), the corresponding cross-coupling product 3a and 4a

were isolated in 90%, and 92% yields, respectively.
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Pd(PPh 1 mol%
mBr + @B(OH)z (PPho)a ") O N O
o Cs,CO3, DMF, 100 °C o
2a 3a: 92% yield

Pd(PPhs),Cl, (5 mol%)
N @ o Cul (5 mol%) O N O
Br + = =
g \_/ NEts, THF, 60 °C o
2a

4a: 90% yield

5. Characterization data for the intramolecular cyclization products

O

2a (Colorless oil):' "H NMR (400 Hz, CDCls): & = 7.43—7.50 (m, 2H), 7.19-7.26
(m, 2H), 6.71 (s, 1H); °C NMR (100 Hz, CDCL): & = 155.7, 128.7, 128.2, 124.2,
123.3, 120.1, 110.9, 108.2.

Cl
0

2b (White solid, m.p. 41-43 °C):' 'H NMR (400 Hz, CDCl;): 6=7.48 (d,J=1.2
Hz, 1H), 7.37 (d, J = 8.8 Hz, 1H), 7.23 (dd, J, = 8.8 Hz, J,= 1.2 Hz, 1H), 6.69 (s, 1H);
C NMR (100 Hz, CDCls): 8 = 154.1, 129.9, 129.8, 129.1, 124.4, 119.6, 111.8, 108.0.

Br
mBr
(0]

2¢ (Yellow solid, m.p. 55-58 °C):' 'H NMR (400 Hz, CDCl3): 8 = 7.64 (d, J = 0.8
Hz, 1H), 7.31-7.38 (m, 2H), 6.69 (s, IH); >*C NMR (100 Hz, CDCl;): 6 = 154.4,
130.5,129.7, 127.1, 122.7, 116.6, 112.3, 107.8.

Cl

Cl
2d (White solid, m.p. 70-72 °C): "H NMR (400 Hz, CDCLy): § = 7.37 (d, J = 1.6 Hz,
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1H), 7.26 (d, J = 1.2 Hz, 1H), 6.72 (s, 1H); >*C NMR (100 Hz, CDCl3): § = 150.2,
130.8, 130.8, 129.4, 124.5, 118.3, 116.9, 108.7. HRMS (EI): calcd for CsH3BrCLO,
263.8742; found, 263.8744.

Br
N Br
O

Br
2e (Yellow solid, m.p. 87—89 °C): 'H NMR (400 Hz, CDCl3): 6 =7.59 (d, J = 1.6 Hz,
1H), 7.57 (d, J = 1.2 Hz, 1H), 6.76 (s, 1H); *C NMR (100 Hz, CDCl;): & = 152.0,
131.1, 130.7, 129.7, 121.9, 116.8, 108.7, 104.2. HRMS (EI): caled for CgH3Br30,
351.7730; found, 351.7734.

Cl
N Br
(@]

Br
2f (Yellow solid, m.p. 80-82 °C): 'H NMR (400 Hz, CDCls): & = 7.44-7.42 (m, 2H),
6.76 (s, 1H). *C NMR (100 Hz, CDCls): & = 151.7, 130.8, 130.4, 129.7, 127.2, 118.9,
108.9, 103.8. HRMS (EI): calcd for CgH3Br,ClO, 307.8237; found, 307.8239.

Br
N Br

o)
OCH;

2g (White solid, m.p. 76-78 °C): 'H NMR (400 Hz, CDCLs): 6 = 7.25 (d, J = 1.6 Hz,
1H), 6.90 (d, J = 1.2 Hz, 1H), 6.66 (s, 1H), 3.99 (s, 3H); °C NMR (100 Hz, CDCl3): &
=145.0, 144.1, 131.4, 129.3, 116.7, 115.0, 110.2, 108.1, 56.4. HRMS (EI): calcd for
CoHg¢Br,0,, 303.8734; found, 303.8735.

O,N
Ly
0]

2h (Yellow solid, m.p. 94-96 °C): "H NMR (400 Hz, CDCls): § = 8.46 (d, J = 2.0 Hz,
1H), 8.22 (dd, J; = 9.2 Hz, J,= 2.0 Hz, 1H), 7.56 (d, J = 8.8 Hz, 1H), 6.91 (s, 1H); °C

4
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NMR (100 Hz, CDCls): 6 = 158.3, 144.6, 131.9, 129.0, 120.1, 116.5, 111.3, 109.2.
HRMS (EI): calcd for CsgH3BrNOs, 240.9372; found, 240.9375.

JO RS
H,CO O

2i (Colorless oil):' "H NMR (400 Hz, CDCl3): & = 7.37 (d, J = 8.4 Hz, 1H), 7.00 (d, J
= 1.2 Hz, 1H), 6.88 (dd, J,= 8.0 Hz, J,= 2.0 Hz, 1H), 6.65 (s, 1H), 3.85 (s, 3H); °C
NMR (100 Hz, CDCls): & = 157.8, 156.6, 126.0, 122.0, 120.1, 112.2, 108.0, 95.7,
55.7.

N Br
(0]
OCH3

2j (Colorless oil):' "H NMR (400 Hz, CDCl;): 8 = 7.16 (t, J = 8.0 Hz, 1H), 7.10 (d, J
= 7.6 Hz, 1H), 6.78 (d, J= 8.0 Hz, 1H), 6.72 (s, 1H), 4.01 (s, 3H); °C NMR (100 Hz,
CDCLy): & = 145.1, 144.7, 130.3, 128.1, 124.1, 112.3, 108.6, 106.5, 56.1.

\Br
(@)

2k (Colorless oil):' "H NMR (400 Hz, CDCL;): § = 8.01 (d, J = 8.0 Hz, 1H), 7.90 (d,
J=28.4 Hz, 1H), 7.66 (d, J = 8.8 Hz, 1H), 7.54—7.58 (m, 2H), 7.46-7.50 (t, J=7. 6 Hz,
1H), 7.16 (s, 1H); >C NMR (100 Hz, CDCl3): & = 153.4, 130.3, 128.7, 126.6, 126.6,
126.3, 125.1, 124.9, 124.1, 123.3, 111.7, 107.4.

\Br
(0]

C(CHz)s
2l (Colorless oil): '"H NMR (400 Hz, CDCls): & = 7.38-7.36 (m, 1H), 7.18-7.17 (m,
2H), 6.72 (s, 1H), 1.52 (s, 9H); >°C NMR (100 Hz, CDCls): & = 154.2, 134.6, 129.3,
127.1, 123.3, 121.0, 118.0, 108.1, 34.3, 29.8. HRMS (EI): caled for C;,H;3BrO,

5
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252.0151; found, 252.0150.

O

2m (Colorless oil): "H NMR (400 Hz, CDCl;): & = 7.52—7.44 (m, 2H), 7.31-7.24 (m,
2H), 6.60 (s, 1H); °C NMR (100 Hz, CDCl;): & = 154.1, 141.4, 128.3, 124.2, 123 .4,
120.2, 110.9, 103.1. HRMS (EI): caled for CsHsCl10, 152.0028; found, 152.0029.

S

2n (Colorless oil):' "H NMR (400 Hz, CDCls): & = 7.75-7.69 (m, 2H), 7.36—7.30 (m,
3H); *C NMR (100 Hz, CDCLy): & = 141.0, 139.5, 126.6, 124.7, 124.5, 122.7, 121.6,
115.4.

S

20 (White solid, m.p. 35-37 °C):' '"H NMR (400 Hz, CDCl;): 6 = 7.60 (d, J = 8.0 Hz,
1H), 7.51 (s, 1H), 7.32 (d, J = 7.6 Hz, 1H), 7.24 (t, J = 8.0 Hz, 1H); >*C NMR (100 Hz,
CDCls): 8 =141.9, 137.9, 127.7, 125.1, 125.0, 124.7, 120.0, 116.6.

S

2p (White solid, m.p. 55-57 °C):' "H NMR (400 Hz, CDCls): & = 7.80 (d, J = 2.0 Hz,
1H), 7.55 (d, J = 8.4 Hz, 1H), 7.41 (dd, J,= 8.0 Hz, J,= 2.0 Hz, 1H), 7.23 (s, 1H); °C

Br

NMR (100 Hz, CDCl3): 6 = 140.9, 139.4, 127.4, 125.7, 125.2, 122.7, 118.8, 117.2.

S

2 (White solid, m.p. 48—50 °C):' "H NMR (400 Hz, CDCls): 6 = 7.84 (s, 1H), 7.51 (d,
J=28.4 Hz, 1H), 7.42 (dd, J,= 8.4 Hz, J,= 1.6 Hz, 1H), 7.26 (s, 1H); *C NMR (100
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Hz, CDCls): 6 = 142.2, 138.2, 128.2, 126.2, 124.0, 123.7, 118.4, 115.9

6.'H NMR, *C NMR spectra and HRMS data

b= =0 WD

P S S S Sy

ppm
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Shanghai Institute of Organic Chemistry
Chinese Academic ofSciences
High Resolution ME Data Report

Shanghai Mass Spectrometry Center

Instroment: Waters Mieromass GCT Pramisr Tomsation Meode: ER- Electron Enargy: 102V
Card 3erial Numher: ECT-P-T1i1-05-080407
Jample Jerial Number: HE3F-LOS-€

Cperator: Li cl

Date: 2011/05/16 By
Elemental Composition Repors O
Jingle Mass Analysis

Toleranee = 5.0 PEM / DEE: min = —-1.5, max = 50.0 Cl
Element prediction: OfFf

Monoisotopic Mass, Odd and Even Electron Ions

33€ formula (e} evalunated with 3 results within limits (all result=s [up to 1000} for e=ach ma=s}
Elements Used:

C: 0-€0 H: 0-80 H: 0-4 O: O0-€ F: 0-1 Cl: o-2 Br: 0O-1

Minimm: -1.5

Masimm: 1.5 5.0 50.0

Hass Cale. Ma=s mDa PP DEE i-FIT Formula

2E3.8742 2€3.87422 0.0 0.0 2.3 2az.0 2 HZ W2 © F ClZ Ex
ZE3_BT744 -0.2 -0.8 E_0 14.0 C8 H3 © Cl2 Er
ZE3_B731 1.1 4.z E_5 50.% CE H W3 ClZ Er

24
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Shanghai Mass Spectrometry Center

Ms

Lt

Shanghai Instiute of Organic Chemistry
Chinese Academic of Sciences
High Resolution MS Data Report

Instroment: Waters Mieromass GCT Pramisr Tomsation Mede: ER- Electron Enargy: 102V
Card 3erial Number: GCI-P-T11-05-050408

Jample Jerial Number: HE3F-LO5-7

Operator: Li Br

Date: 2011/05/1€ b Br
Elemental Composition Report u}
Jingle Mass Analysis

Tolerance = 5.0 EEM /! DEE: min = =1_5, max = 50.0 Br

Element prediction: OfFf

Monoisotopic Mass, Odd and Even Electron Ions

1851 formmla (e}

evaluated with € results within limits

(21l results (up to 1000} for each ma=s)

Elements Used:
C: 0-€0 H: 0-80 H: 0-4 Q: 0-€ F: 0-1 T1l: 0-2 Br: 0-3
Minimm: -1.5
Maximmim: 1.5 5.0 50.0
Hass Cale. Ma=s= mDa PP DEE i-FIT Formula
251.7730 asl.77az -0.2 -0.& 2.3 11€.2 ©3 HZ N3 © F Ex3

a51._7734 -0.4 -1.1 E_0 1.7 T8 H3 & EBEr3

351._7738 -0.8 -2.3 -0.5 aso.a HZ HWa ©O5 Clz Ex:z

251.773%g -0.%9 -2.€ 1.5 107.5 C5 HE N C1 Ex3

as1.7721 0.5 Z_€ E_5 i15.8 CE H N2 Er3a

351.7745 -1.5 -4_3 2.0 €B.1 C5 H4 ©OZ F Er3

Eddidte
Shanghai Mass Spectrometry Center
Shanghai Instimte of Organic Chemistry
Chinese Academic of Sciences
High Resolution MS Data Report

Instrument:  Waters Micromass GCT Premier Tonisation Mode: Fl+ Electron Enersy: T2V
Card 3erial Wumber: GCI-P-T11-05-050405
Jample Jerial Humber: HBE3IF-L0OS5-8
Operator: Li
Date: 2011/05/1€ OzH
Elemental Composition Report mal
Jingle Mass Analy=is o
Tolerance = 5.0 FEM F DBE: min = =1_.5, max = 50.0

Element prediction: OfFf

Honoisotopic Mass, Odd and Even Electron Ions

B70 formmla (e}

evaluated with § results within limits

[2ll results (up to 1000} for each ma=a)

Elements Tsed:

C: 0-€0 H: 0-80 N: 0-4 Q- 0-€ F: 0-1 Cl: o0-2 Br: 0-3

Minimm: -1.5

Mz mmam = 1.5 5.0 s50.0

Hass Cale. Ma== mDa PPM DEE i-FIT Formula

240.5372 240.58372 o.0 a.o 8.5 7.8 Cs W2 O F ClzZ
240.537a -0.1 -0.4 3.5 0.3 T3 H3 K4 03 F Er
240.5375 -0.3 -1.2 7.0 -1 CE H4 W O3 Er
240.5375 -0.7 -Z.% 2.3 20.5 5 HT W2 02 C1 Ex
240_53€1 1.1 4_€ 7.5 11.24 CE HZ K4 O Er
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2Ms

G
Shanghai Mass Spectrometry Canter *
Shanghai Institute of Organic Chemistry; Chinese Academic of Sciences
High Resolution M5 Data Report

Instrument: Waters Mieromass GCT Pramier lomsation Mode: B+ Elactron Enersy: W2V

Card Jerial Number: ECI-P-T11-05-050500
Sample Jerial Humber: HE3F-TW4-33
Operator: Li

Dace: 2011/0&/22
Elemental Composition Report cl
8ingle Mass Analy=is

Tolerance = 5.0 EEM  / DBE: min = =1.5, max = 50.0

Element prediction: QF£f

Monoisotopic Mass, Odd and Even Electron Ions=

160 formila(e] evaluated with 2 results within limits (all results [up to 1000} for each ma=s}
Elements Used:

C: O-€0 H: O-8O H: 0-4 O: O-€ Tl: 0-3

Minimmim: -1.5

Masximmim: 1.5 5.0 s50.0

Ma=s= Calo. Ma== mDa PPN DEE i-FIT Formula

152 _0028 152.0025 -0.1 -0.7 €.0 3.8 T8 H5 < C1
152 ._0034 -0.€ -3.5 1.5 1€5.5 C5 H& W C12

Ms

At
Shanghat Mass Spectrometry Center =

Shanghai Institute of Organic Chemistry; Chinese Academic ofSciences
High Resolution ME Data Report

Instrument: Waters Micromass GCT Pramier Tonisation Mode: B+ Electron Enarsy: 702V
Card 3erial Numher: GCI-F-T11-05-350450

Sample Jerial Humber: HESF-JO0B8-3amplel

COperatozr: Li Br

Date: 2011/0&/02 Mg

Elemental Composition Report
8ingle Mas= Analy=is OCHy
Tolerance = 1.5 mbDa / DBE: min = -1.5, max = 50.0

Element prediction: Off

Monoisotopic Mass, Odd and Even Electron Ions

777 formulalel evaluated with 2 results withim limits ([all results (up to 1000} for each mass)
Elements TUsed:

C: O-€0 H: O-80 H: 0-4 O: O-€ 3: 0-1 Br: 0-2 I: o-2

Minimm: -1.5

MaxIimum: 1.5 5.0 S0.0

Mass Calc. Ma=s= mDa PPN DEE i-FIT Formula

a03._8g734 a03.873s -0.1 -0.3 .0 0.€ % HE o2 Br2
aga.e7z21 1.3 4.3 €.5 a.z C7 H4 NW3 O Bx2
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SEdt=
Shang hai Mass Spectrometry Center *
Shanghai Institute of Organic Chemistry, Chinese Academic ofSciences
High Resolution M5 Data Report

Instroment: Waters Micromass GCT Pramisr Tomsation Mode: ER- Elactron Energy: 0=V
Card 3erial Humber: GCI-P-Tii-05-050452

Sample Jerial Numbher: HESF-JO0EB—3ampled

Operator: Li

Date: 2011/06/03 mar
Elemental Composition Repors [m]
Jingle Ma== Analys=i= Bu

s0.0

Tolerance = 5.0 FFM / DBE: min = -1.5, max
Element prediction: OFff

Monoisotopic Ma=ss, Odd and Even Electron Ions
481 formulale] evaluated with 3 results within limits [all results (up to 1000} for each mass)
Elements Us=ed:

C: 0-€0 H: 0-EBO0 N: 0-4 O: O-€ Cl: o-1 Br: 0-2 I- o0-2

Minimum: -1.3
Maximum: 1.8 5.0 50.0
Mass Calc. MHass mDa PPM DBE i-FIT Formula
252.0151 252.0150 0.1 [} E.0 1.0 Tiz H13 © BEBEr
252.0145 0.z 0.8 2.0 aTz.4 C7 HS Hz ©Q€ C1
252.0155 -0.4 -1.€ 1.5 €5.3 C% H1€ N Tl Ex
Shanghai Mass Spectrometry Canter EaRt
Shanghai Institute of Organic Chemistry; Chinese Academic ofSciences
High Resolution ME Data Report
Instrument:  Waters Micromass GCT Pramier Tomisation Mode: EF- Elzctron Enarsy: T0=WV
Card 3erial Humber: GCI-P-Ti11-05-050451
Sample Jerial Number: HESF-JO0B-3amplel
Operator: Li Cl
Date: 2011706703 gy
Elemental Composition Report u}
83ingle Ma=s= Analysis Br

Tolerance = 1.5 mDa / DBE: min = -1.5, max 50.0

Element predictiom: Off

Monoisotopic Mass, Odd and Even Electron Ions

777 formulale] evaluated with 2 results within limits (all results (up to 1000} for each mass)
Elements Ts=ed:

C: 0-€0 H: 0-BO H: 0-4 0: 0-€ Cl: 0-1 Br: 0-2 I- 0-2

Minimm: -1.5

Moximum: 1.5 5.0 S0.0

Mo=s= Cale. Ma== mDa PPN DEE i-FIT Formula

307.8237 307 _.B823% -0.2 —-0.€ &.0 0.6 T H3 o C1 Bz2
A07.B22E 1.1 3.6 E.5 4.0 CE€ H KWa C1 Ex:z
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