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1. General Information

All glassware was thoroughly oven-dried. Solvents were dried according to standard methods
prior to use. All commercially available reagents were obtained from chemical suppliers and used after
proper purification if necessary. Thin-layer chromatography (TLC) plates were visualized by exposure
to ultraviolet light. Flash chromatography was carried out using silica gel (100-200 mesh). Melting
points are uncorrected. NMR spectra were recorded with tetramethylsilane as the internal standard. 'H
NMR and *C NMR spectra of CDCl; solutions were recorded at 400 and 101 MHz (Bruker Avance),
respectively and resonances (8) are given in parts per million relatives to tetramethylsilane. Data for
"H NMR are reported as follows: chemical shift (§ ppm), mul-tiplicity (s = singlet, d = doublet, t =
triplet, ¢ = quartet, m = multiplet, dd = doublet), integration, coupling constant (Hz) and assignment.
Data for *C NMR are reported as chemical shift. GC-MS experiments were performed with an Agilent
6890N GC system equipped with a 5973N mass-selective detector with EI source; High resolution

mass spectra (HRMS) were obtained on a TOF MS instrument with EI or ESI source.

2. General Procedure for the Preparation of the Starting Material
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General procedure: All o-alkynylarylketones 1a-1zc are known compounds, which were prepared
according to the reported literature.! A typical procedure for their synthesis was described as follows:

Synthesis of intermediate C (step 1): To a round-bottom flask (100 mL) was added compound
A (10 mmol, 1.0 equiv.) which was dissolved in 10 mL THF. The mixture was cooled to 0 °C. Then,
to the above mixture was dropwise added Grignard reagent B (30.0 mL, 1.0 M solution in THF, 30
mmol, 3.0 equiv.) at 0 °C under N> atmosphere. The reaction mixture was stirred at 65 °C for 4 hours.
After completion, the reaction mixture was cooled down to 0 °C. Saturated NH4Cl solution (20 mL)

was added dropwise to quench the reaction and the reaction mixture was stirred at room temperature
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for 30 minutes. The resultant reaction mixture was extracted with EA (3 x 30 mL). The combined
organic layer was washed with brine solution, dried over Na>SO4, and the solvent was evaporated
under reduced pressure to afford a crude residue. The residue was purified by a flash column
chromatograph on silica gel using (petroleum ether/ethyl acetate=20:1) as the eluent to give pure C.

Synthesis of intermediate D (step 2): To a 150 mL flask charged with C (5.0 mmol, 1.0 equiv.)
and TsOH (15 mmol, 3.0 equiv.) in MeCN (25 mL) was added NaNO> (10 mmol, 2.0 equiv) and KI
(12.5 mmol, 2.5 equiv) dissolved in H2O (15 mL) dropwise at room temperature for 1 hour and the
resulting solution was stirred at room temperature for another 2 h. Upon completion, saturated aqueous
sodium sulfite was added to the solution to quench the reaction until the reaction mixture turned to be
yellow. After removal of the most of MeCN solvent under reduced pressure, the mixture was extracted
with CH2Cl2 (3%10 mL). The combined organic layer was dried over Na>SO4 and concentrated. The
residue was purified by a silica gel flash chromatography (petroleum ether/ethyl acetate = 50 / 1) to
give pure D.

Synthesis of 1 (step 3): To a stirred solution of D (5 mmol, 1.0 equiv.) and terminal aromatic
alkynes (1.2 equiv.) in EtsN (30 mL) was added PdCl2(PPh3)2 (2 mol%) and Cul (2 mol%). The resulted
mixture was stirred at room temperature for 8 h. After the separation of ammonium salt by filtration
and the removal of solvent under reduced pressure, the residue was purified by column
chromatography on silica gel (petroleum ether/ethyl acetate =40/ 1) to afford pure 1.

o-Alkynylbenzaldehyde 1zc was synthesized according to the reported literature.’

3. Preparation of the Catalyst IPrAuCl*
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Synthesis of intermediate G (step 1): In air, to a solution of 2,6-diisopropylaniline (1.97 g, 10
mmol, 2 equiv.) and HOAc (0.1 mL, 0.018 mol, 0.035 equiv.) in 25 mL of MeOH at 50 °C in a flask
was added a solution of glyoxal (0.73 g, 40% in water, 10 mol, 1.0 equiv.) in 250 mL of MeOH. The
reaction mixture was stirred at 50 °C for 15 min and then stirred at 25 °C for 16 h. The reaction mixture
was filtered. The filter cake was washed with MeOH (3 % 10 mL) and dried in vacuo to afford
intermediate G as a yellow solid.

Synthesis of intermediate H (step 2): In air, to N,N'-1,4-bis(2,6-diisopropylphenyl)-1,4-diaza-

butadiene (G) (2.26 g, 6 mol, 1.00 equiv.) and paraformaldehyde (1.81 g, 6 mmol, 1.03 equiv.) in 54
mL of EtOAc in a flask at 70 °C was added a solution of TMSCI (0.8 mL, 6 mol, 1.03 equiv.) in § mL
of EtOAc dropwise over 45 min with vigorous stirring. The reaction mixture was stirred at 70 °C for 2
h. After cooling to 10 °C with stirring, the reaction mixture was filtered. The filter cake was washed
with EtOAc (3 x 50 mL) and dried in vacuo to afford intermediate H as a colorless solid.
Synthesis of IPrAuCl (step 3): In the dark, IPr-HCl (H)(100 mg, 0.294 mmol) and AgO (50 mg)
were stirred in DCM for 7 h, then the reaction solution was filtered through silica. To the filtrate was
added AuCleSMe: (87 mg, 0.294 mmol). Concentrate the reaction solution gave precipitation which
was further recrystallized in n-hexane to afford pure IPrAuCl.

Other NHC-coordinated gold(I) chloride, such as IMeAuCl, SIMeAuCl, and SIPrAuCl were

prepared in a similar procedure as that of [PrAuCl.

4. General Procedure for the Synthesis of Products 3 and Characterization Data

To a 25 mL flame-dried Schlenk tube containing a stirring bar were added IPrAuCl (5 mol%),
AgOCOCF3(5 mol%), MeCN (1 mL), 2-alkynyl-1-carbonylbenzenes 1 (0.2 mmol), and TBHP (1.1
equiv.) in sequence under a nitrogen atmosphere. The tube was sealed and stirred at room temperature
for 4 h. The reaction was monitored by TLC. Upon completion, the solvent was removed to give a
crude product which was further purified by silica gel column chromatography (petroleum

ether/EtOAc = 100:1 to 50:1) to give pure 3.
Characterization of the products 3:
1-(tert-butylperoxy)-1,3-diphenyl-1H-isochromene (3a)
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PhO J<
e
@iok
Z Ph

3a

White solid (64 mg, 86% yield). m.p. 88-92 °C. 'H NMR (400 MHz, CDCls):
§7.93-7.88 (m, 2H), 7.74-7.67 (m, 2H), 7.60 (d, J = 7.5 Hz, 1H), 7.44-7.33 (m,
8H), 7.23-7.19 (m, 1H), 6.10 (s, 1H), 1.20 (s, 9H). 3C NMR (101 MHz,
CDCIz): & 152.9, 139.2, 138.3, 136.0, 135.1, 129.4, 129.0, 128.79, 128.78,

128.6, 128.51, 128.47, 126.1, 125.9, 119.6, 114.4, 98.1, 81.1, 26.6. HRMS (ESI+) for CosH24NaOs*
(IM+Na]"): Calcd. 395.1618; Found. 395.1625.

1-(tert-butylperoxy)-1-phenyl-3-(p-tolyl)-1H-isochromene (3b)

White solid (61 mg, 75% yield). m.p. 96-100 °C. *H NMR (400 MHz, CDCls):
§ 7.82 (dd, J = 8.3, 2.3 Hz, 2H), 7.76-7.71 (m, 2H), 7.59 (d, J = 7.6 Hz, 1H),
7.46-7.37 (m, 5H), 7.34 (d, J = 7.4 Hz, 1H), 7.21 (d, J = 7.5 Hz, 2H), 6.09 (s,
1H), 2.39 (s, 3H), 1.22 (s, 9H). 3C NMR (101 MHz, CDCl3 ): & 152.2, 139.1,
138.5, 135.6, 135.2, 133.2, 129.4, 129.2, 129.0, 128.61, 128.56, 128.5, 126.1,

123.4, 119.5, 114.3, 98.2, 81.1, 26.7, 21.4. HRMS (ESI+) for CasH2sNaOs" ([M+Na]*): Calcd.
409.1780; Found. 409.1776.

1-(tert-butylperoxy)-3-(4-methoxyphenyl)-1-phenyl-1H-isochromene (3c)

Ph
O\OJ<
o
s

3c

OCH;

White solid (60 mg, 70% vyield). m.p. 95-98 °C. *H NMR (400 MHz,
CDCls3): 8 7.85-7.82 (m, 2H), 7.71-7.67 (m, 2H), 7.58-7.54 (m, 1H), 7.42-
7.36 (m, 5H), 7.31 (dd, J = 7.1, 1.4 Hz, 1H), 6.95-6.90 (m, 2H), 6.04 (s,

1H), 3.84 (s, 3H), 1.19 (s, 9H). *C NMR (101 MHz, CDCls): 5 157.8, 151.3,

138.9, 138.5, 135.2, 129.8, 129.3, 128.9, 128.8, 128.5, 128.4, 126.1, 123.4, 119.3, 114.2, 113.9, 97.8,

81.0, 55.3, 26.6. HRMS (ESI+) for C2sH2sNaO4* ([M+Na]*): Calcd. 425.1729; Found. 425.1736.

1-(tert-butylperoxy)-3-(4-chlorophenyl)-1-phenyl-1H-isochromene (3d).

White solid (53 mg, 65% yield). m.p. 96-109 °C. *H NMR (400 MHz, CDCl3):
5 7.86-7.82 (m, 2H), 7.72-7.69 (m, 2H), 7.60 (dd, J = 7.4, 1.4 Hz, 1H), 7.45-
7.39 (m, 5H), 7.38-7.33 (m, 3H), 6.06 (s, 1H), 1.21 (s, 9H). 13C NMR (101
MHz, CDCls): § 153.3, 139.3, 138.1, 134.8, 134.5, 131.2, 129.7, 129.5, 129.1,
129.0, 128.9. 128.6, 126.1, 123.5, 119.6, 114.5, 97.0, 81.2, 26.6. HRMS (ESI+)

for CasHsCINaOs* ([M+Na]*): Calcd. 429.1233; Found. 429.1224.
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3-(4-fluorophenyl)-1-(tert-butyperoxy)-1-phenyl-1H-isochromene (3e).

White solid (53 mg, 68% yield). m.p. 108-110 °C. 'H NMR (400 MHz,
CDCl3): § 7.90 (dd, J = 8.1, 5.0 Hz, 2H), 7.77-7.69 (m, 2H), 7.60 (d, J = 7.5
Hz, 1H), 7.46-7.40 (m, 5H), 7.38-7.36 (m, 1H), 7.13-7.05 (m, 2H), 6.09 (s,
1H), 1.23 (s, 9H). 3C NMR (101 MHz, CDCls): § 161.1 (d, J = 246.4 Hz)
152.4 (d, J = 2.0 Hz), 139.1, 138.3, 134.9, 132.1 (d, J = 3.0 Hz), 130.0, 129.1 (d, J = 63.6 Hz), 129.1,
128.8, 128.5, 126.1, 123.5, 119.5, 115.3 (d, J = 21.2 Hz), 114.4, 97.0, 81.1, 26.6. HRMS (ESI+) for
CasH23FNaO3* ([M+Na]*): Calcd. 413.1529; Found. 413.1530.

1-(tert-butylperoxy)-3-(4-nitrophenyl)-1-phenyl-1H-isochromene (3f).

Phy J< White solid (52 mg, 62% yield). m.p. 90-93 °C. 'H NMR (400 MHz,
o
=

CDCls): § 8.72-8.71 (m, 1H), 8.19 (d, J = 7.9 Hz, 1H), 8.03-7.93 (m, 1H),
O 7.70-7.66 (m, 2H), 7.64-7.62 (m, 1H), 7.49-7.40 (m, 7H), 6.12 (s, 1H), 1.20
NO,

3f (s, 9H). 3*C NMR (101 MHz, CDCl5): § 155.0, 148.6, 139.4, 137.8, 137.7,

133.9, 129.7, 129.6, 129.3, 129.2, 128.6, 126.1, 123.7, 122.9, 120.2, 120.0, 95.9, 81.3, 26.6. HRMS
(ESI+) for C2sH23NNaOs* ([M+Na]"): Caled. 440.1474; Found. 440.1472.

3-(3-bromophenyl)-1-(tert-butylperoxy)-1-phenyl-1H-isochromene (3g).

Phy J< White solid (61 mg, 68% yield). m.p. 94-97 °C. 'H NMR (400 MHz, CDCl5):
e
o

9@

3g J =82 Hz, 1H), 6.07 (s, H), 1.27 (s, 9H).. '3C NMR (101 MHz, CDCL): §

§8.11(d,J=1.9 Hz, 1H), 7.89 (d, J= 7.7 Hz, 1H), 7.75 (dd, J = 8.0, 1.8 Hz,
Br
O 2H), 7.64 (d, J= 7.5 Hz, 1H), 7.53-7.41 (m, 6H), 7.40-7.35 (m, 1H), 7.29 (d,

153.9, 139.4, 138.2, 138.1, 134.7, 131.2, 130.0, 129.6, 129.23, 129.16, 128.63, 128.60, 127.0, 126.1,
123.5, 122.6, 119.8, 114.7, 96.7, 81.3, 26.6. HRMS (ESI+) for C2sH23BrNaOs* ([M+Na]"): Calcd.
473.0728; Found. 473.0729.

1-(tert-butylperoxy)-1-phenyl-3-(m-tolyl)-1H-isochromene (3h)

o J< White solid (46 mg, 60% yield). m.p. 88-91 °C. 'H NMR (400 MHz, CDCls):
° §7.76 (d, J = 7.8 Hz, 1H), 7.71-7.66 (m, 3H), 7.57 (d, J = 7.6 Hz, 1H), 7.42-
7.35 (m, 5H), 7.32 (d, J = 7.4 Hz, 1H), 7.24 (d, J= 3.9 Hz, 1H), 7.01 (d, J =

7.5 Hz, 1H), 6.05 (s, 1H), 2.37 (s, 3H), 1.19 (s, 9H). 3C NMR (101 MHz,
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CDCls): & 152.7, 139.2, 138.4, 137.9, 135.9, 135.1, 129.4, 129.3, 129.0, 128.7, 128.5, 128.4, 126.7,
126.1, 125.7, 123.4, 119.6, 114.4, 98.2, 81.1, 26.6, 21.6. HRMS (ESI+) for C26H26NaOs* ((M+Na]"):
Calcd. 409.1780; Found. 409.1769.

1-(tert-butylperoxy)-3-(2-chlorophenyl)-1-phenyl-1H-isochromene (3i).

White solid (46 mg, 56% yield). m.p. 90-94 °C. 'H NMR (400 MHz, CDCls): §
Ph

8\0J< 8.58 (d, J=17.8 Hz, 1H), 7.71-7.68 (m, 3H), 7.49-7.35 (m, 7H), 7.33-7.25 (m,
Z O 1H), 7.14-7.10 (m, 1H), 6.61 (s, 1H), 1.21 (s, 9H). 3C NMR (101 MHz, CDCIl3):
Cl

6 154.3, 139.3, 138.1, 135.0, 133.6, 132.2, 130.1, 129.6, 129.4, 129.2, 129.1,

3i

128.6, 126.9, 126.7, 126.1, 123.4, 120.1, 114.7, 93.3, 81.2, 26.6. HRMS (ESI+)
for C2sH23CINaO3* ([M+Na]"): Calcd. 429.1233; Found. 429.1236.

1-(tert-butylperoxy)-1-phenyl-3-(thiophen-3-yl)-1 H-isochromene (3j).

PhO J< White solid (53 mg, 70% yield). m.p. 137-140 °C. 'H NMR (400 MHz, CDCl3):
~0

0 §7.74-7.68 (m, 3H), 7.58 (d, J = 8.3 Hz, 2H), 7.47-7.37 (m, 5H), 7.37-7.30 (m,
=
(N | 2H), 623 (s, 1H), 1.23 (s, 9H). '*C NMR (101 MHz, CDCls): 8 152.0, 139.3,
. S
3j ) 138.4, 136.7, 134.7, 129.4, 129.0, 128.8, 128.7, 128.5, 126.1, 124.8, 123.5,

121.9, 119.4, 114.1, 92.9, 81.1, 26.7. HRMS (ESI+) for C23H2,NaO3S* ([M+Na]"): Calcd. 401.1187;
Found. 401.1184.

1-(tert-butylperoxy)-8-fluoro-1,3-diphenyl-1H-isochromene (3m).

P )< White solid (55 mg, 71% yield). m.p. 80-83 °C. 'H NMR (400 MHz, CDCl;):
@ii{o 5 7.88 (d, J = 7.7 Hz, 2H), 7.69-7.66 (m, 2H), 7.49 (d, J = 8.5 Hz), 7.45-7.35
Zph (m, 6H), 7.24-7.20 (m, 1H), 6.08 (s, 1H), 1.21 (s, 9H). 3C NMR (101 MHz,

CDCls): & 157.53 (d, J=253.5 Hz), 152.1, 138.5 (d, J= 5.1 Hz), 137.0, 135.6,

131.8 (d, J=7.1 Hz), 129.3, 128.6 (d, J = 19.2 Hz), 128.3, 126.58, 126.56, 126.2, 125.5 (d, J = 16.2
Hz), 115.7 (d, J = 21.2 Hz), 115.4 (d, J = 4.0 Hz), 114.0, 98.9, 81.24, 26.5. HRMS (ESI+) for
C2sHa3sFNaOs* ([M+Na]*): Caled. 413.1529; Found. 413.1533.

1-(tert-butylperoxy)-7-chloro-1,3-diphenyl-1H-isochromene (3n).
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Ph J< White solid (51 mg, 63% yield). m.p. 80-85 °C. 'H NMR (400 MHz,
O

0.
Cl
0 CDCls): §7.93 (d, J= 7.8 Hz, 2H), 7.73 (dd, J = 7.2, 2.1 Hz, 2H), 7.54 (d,
Z Ph

J=28.3 Hz, 1H), 7.47-7.39 (m, 7H), 7.28-7.24 (m, 1H), 6.11 (s, 1H), 1.25
3n

(s, 9H). 3C NMR (101 MHz, CDCl5): § 151.9, 140.8, 137.8, 135.7, 134.5,
133.6, 130.0, 129.4, 128.72, 128.67, 128.6, 126.2, 126.0, 123.7, 120.7, 113.8, 98.8, 81.4, 26.6. HRMS
(ESI+) for C2sH23CINaOs* ([M+Na]"): Calcd. 429.1233; Found. 429.1234.

7-bromo-1-(tert-butylperoxy)-1,3-diphenyl-1H-isochromene (30).

on )< White solid (57 mg, 63% yield). m.p. 85-90 °C. 'TH NMR (400 MHz, CDCl5):
O.

Br\@iio 0 7.88 (d,J=7.7Hz, 2H), 7.69-7.66 (m, 2H), 7.53 (d, /= 1.9 Hz, 1H), 7.49

Zph (d, J=17.5 Hz, 1H), 7.45-7.35 (m, 6H), 7.24-7.20 (m, 1H), 6.07 (s, 1H),

1.20 (s, 9H). *C NMR (101 MHz, CDCls): § 151.9, 147.1, 137.7, 135.6,

134.1,129.3, 128.68, 128.66, 128.63, 128.5, 126.0, 123.7, 122.4,121.0, 120.7, 113.7, 98.9, 81.4, 26.6.
HRMS (ESI+) for C2sH23BrNaOs* ([M+Na]"): Caled. 473.0728; Found. 473.0721.

6-bromo-1-(zert-butylperoxy)-1,3-diphenyl-1H-isochromene (3p).

Ph J< White solid (56 mg, 62% yield). m.p. 86-90 °C. 'H NMR (400 MHz,
0]

O\
m CDCL3): & 7.92-7.86 (m, 2H), 7.74-7.64 (m, 2H), 7.47-7.37 (m, 7H), 7.22
=
Br Ph

(dd, J = 8.3, 2.0 Hz, 1H), 6.76 (d, J = 8.3 Hz, 1H), 6.58 (s, 1H), 1.14 (s,

9H). 3C NMR (101 MHz, CDCls): § 151.8, 139.1, 134.2, 129.5, 129.2,
129.1, 128.6, 128.4, 128.0, 126.9, 126.8, 125.8, 123.7, 105.2, 99.1, 80.6, 26.5. HRMS (ESI+) for
C2sH23BrNaOs* ([M+Na]"): Calcd. 473.0728; Found. 473.0720.

1-(tert-butylperoxy)-1-(2-methoxyphenyl)-3-phenyl-1H-isochromene (3q).

White solid (51 mg, 63% yield). m.p. 103-107 °C. 'H NMR (400 MHz, CDCl3):
0 7.88 (d, J=7.7 Hz, 2H), 7.77 (dd, J = 7.8, 1.7 Hz, 1H), 7.60-7.56 (m, 2H),
7.41-7.30 (m, 5H), 7.18-7.15 (m, 1H), 7.00-6.93 (m, 2H), 6.04 (s, 1H), 3.73 (s,

3H), 1.19 (s, 9H). 3C NMR (101 MHz, CDCls): § 157.9, 153.3, 139.5, 136.3,

135.9,130.5,129.2, 128.5,128.4, 128.3, 128.0, 126.5, 125.5, 123.6, 120.5, 119.1,
113.9, 113.4, 97.3, 80.9, 56.4, 26.6. HRMS (ESI+) for CasH26NaO4 ([M+Na]"): Calcd. 425.1729;
Found. 425.1737.
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1-(tert-butylperoxy)-1-(2-isopropylphenyl)-3-phenyl-1H-isochromene (3r).

White solid (48 mg, 58% yield). m.p. 89-92 °C. 'H NMR (400 MHz, CDCls):
57.83 (d, J=7.7 Hz, 2H), 7.62 (d, J = 7.4 Hz, 1H), 7.54-7.45 (m, 3H), 7.44-
7.41 (m, 2H), 7.36-7.29 (m, 3H), 7.18-7.10 (m, 2H), 6.03 (s, 1H), 4.12-4.06

(m, 1H), 1.39 (d, J = 6.9 Hz, 3H), 1.33 (d, J = 6.8 Hz, 3H), 1.15 (s, 9H). 3C
NMR (101 MHz, CDCls): & 152.7, 149.3, 136.1, 135.9, 133.8, 129.5, 129.3,

128.4,128.3,128.2,127.7,127.6, 125.7, 125.3, 124.9, 119.6, 116.9, 97.8, 80.59, 27.0, 26.7, 25.2, 24.5.
HRMS (ESI+) for C23H30NaO3* ([M+Na]"): Caled. 437.2093; Found. 437.2085.

1-(tert-butylperoxy)-3-phenyl-1-(o-tolyl)-1H-isochromene (3s).

White solid (51 mg, 66% yield). m.p. 99-103 °C. 'H NMR (400 MHz, CDCI;):
0791 (d,J=17.5Hz 2H), 7.60 (d, J= 7.5 Hz, 1H), 7.52 (d, /= 7.8 Hz, 1H),
7.48 (d,J=1.9 Hz, 1H), 7.44-7.31 (m, 6H), 7.30-7.28 (m, 1H), 7.23-7.16 (m,

2H), 6.09 (s, 1H), 2.37 (s, 3H), 1.20 (s, 9H). *C NMR (101 MHz, CDCls): §
153.0, 139.4, 138.3, 136.1, 135.1, 129.9, 129.4, 128.8, 128.6, 128.50, 128.47,

126.6, 125.9, 123.5, 123.2, 119.6, 114.5, 98.1, 81.1, 26.7, 21.7. HRMS (ESI+) for C9H2sNaOs*
([M+Na]"): Caled. 409.1780; Found. 409.1776.

1-(tert-butylperoxy)-3-phenyl-1-(m-tolyl)-1H-isochromene (3t).

White solid (51 mg, 66% yield). m.p. 99-102 °C. 'H NMR (400 MHz, CDCl3):

O\ )< & 7.87 (d, I = 7.8 Hz, 2H), 7.71 (d, ] = 7.6 Hz, 1H), 7.65 (d, J = 7.7 Hz, 1H),
O 0° 7.50 — 7.43 (m, 1H), 7.37 (d, ] = 7.0 Hz, 4H), 7.31 — 7.19 (m, 4H), 6.13 (s, 1H),
3t/ Ph 2.43 (s, 3H), 1.21 (s, 9H). *C NMR (101 MHz, CDCl3): & 152.8, 138.4, 137.4,

136.1, 135.9, 135.6, 132.4, 129.5, 129.0, 128.6, 128.5, 128.4, 127.4, 125.8,
125.6, 124.0, 119.4, 115.4, 98.5, 80.9, 26.6, 21.3. HRMS (ESI+) for C26H26NaOs* ((M+Na]"):Calcd.
409.1780; Found. 409.1782.

1-(tert-butylperoxy)-1-(3-methoxyphenyl)-3-phenyl-1H-isochromene (3u).
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White solid (51 mg, 64% yield). m.p. 103-106 °C. "H NMR (400 MHz, CDCls):
§7.98 (d, J=7.5 Hz, 2H), 7.64 (d, J = 7.7 Hz, 1H), 7.50 (d, J = 7.4 Hz, 1H),
7.46-7.41 (m, 3H), 7.40-7.33 (m, 4H), 7.29-7.23 (m, 1H), 6.98-6.94 (m, 1H),
6.16 (s, 1H), 3.84 (s, 3H), 1.27 (s, 9H). 13C NMR (101 MHz, CDCl3): & 159.7,
152.9, 139.9, 139.2, 136.0, 135.1, 129.7, 129.5, 128.9, 128.7, 128.5, 126.0,

123.5, 119.7, 118.6, 114.2, 112.2, 98.3, 81.2, 55.3, 26.7. HRMS (ESI+) for C26H26NaO4* ([M+Na]"):

Calcd. 425.1729; Found. 425.1735.

1-(tert-butylperoxy)-1-(4-methoxyphenyl)-3-phenyl-1H-isochromene (3v).

OMe

White solid (55 mg, 68% yield). m.p. 101-103 °C. 'H NMR (400 MHz, CDCl5):
3 8.00-7.92 (m, 2H), 7.74-7.68 (m, 2H), 7.64 (d, J= 7.5 Hz, 1H), 7.50-7.37 (m,
SH), 7.29-7.23 (m, 1H), 7.02-6.94 (m, 2H), 6.14 (s, 1H), 3.85 (s, 3H), 1.26 (s,
9H). *C NMR (101 MHz, CDCls): & 160.2, 152.8, 139.4, 136.0, 135.1, 130.5,
129.3, 128.8, 128.6, 128.5, 127.5, 125.8, 123.3, 119.6, 114.4, 113.8, 98.0, 81.0,

55.3,26.6. HRMS (ESI+) for C26H2¢NaO4* ([M+Na]"): Caled. 425.1729; Found. 425.1718.

1-(tert-butylperoxy)-3-phenyl-1-(p-tolyl)-1H-isochromene (3w).

White solid (52 mg, 67% yield). m.p. 99-102 °C. '"H NMR (400 MHz, CDCl5):
6 7.97-7.90 (m, 2H), 7.66-7.58 (m, 3H), 7.48-7.32 (m, 5H), 7.27-7.20 (m, 3H),
6.15-6.05 (m, 1H), 2.39 (s, 3H), 1.23 (s, 9H)."*C NMR (101 MHz, CDCls): &
153.0, 139.4, 139.0, 136.1, 135.5, 135.1, 129.4, 129.3, 128.9, 128.7, 128.5,
126.1, 125.9, 123.4, 119.6, 114.5, 98.1, 81.1, 26.7, 21.3. HRMS (ESI+) for

C26H26NaOs* ([M+Na]"): Calcd. 409.1780; Found. 409.1774.

1-(tert-butylperoxy)-1-(4-ethoxyphenyl)-3-phenyl-1H-isochromene (3x).

White solid (56 mg, 67% yield). m.p. 93-95 °C. 'H NMR (400 MHz, CDCl5):
8 7.95 (d, J="17.9 Hz, 2H), 7.69-7.64 (m, 2H), 7.62 (d, J = 7.6 Hz, 1H), 7.48-
7.36 (m, 5H), 7.26-7.21 (m, 1H), 6.95 (d, J = 8.2 Hz, 2H), 6.11 (d, J = 2.8 Hz,
1H), 4.05 (q, J = 7.0 Hz, 2H), 1.44 (t, J = 7.0 Hz, 3H), 1.24 (s, 9H).!*C NMR
(101 MHz, CDCl3): 6 159.6, 152.9, 139.4, 136.1, 135.1, 130.3, 129.3, 128.8,
128.6, 128.5, 127.5, 125.8, 123.4, 119.6, 114.5, 114.4, 98.0, 81.0, 63.5, 26.7,
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14.9. HRMS (ESI+) for C27H2sNaO4* ([M+Na]"): Caled. 439.1885; Found. 439.1890.

1-([1,1'-biphenyl]-4-yl)-1-(zer-butylperoxy)-3-phenyl-1H-isochromene (3y).

Ph

3y

White solid (65 mg, 72% yield). m.p. 112-114 °C. "H NMR (400 MHz, CDCls):
5 8.00 (d, J = 8.0 Hz, 2H), 7.84 (d, J = 8.3 Hz, 2H), 7.66 (dd, J = 15.6, 8 Hz,
SH), 7.54-7.39 (m, 8H), 7.28 (d, J = 7.0 Hz, 1H), 6.18 (s, 1H), 1.28 (s, 9H).3C
NMR (101 MHz, CDCls): 6 152.9, 142.0, 140.7, 139.2, 137.3, 136.0, 135.2,
129.6, 128.9, 128.7, 128.6, 127.6, 127.4, 127.3, 126.6, 126.0, 123.5, 119.7,
114.5, 98.3, 81.2, 26.7. HRMS (ESI+) for C31H2sNaO3* ([M+Na]"): Calcd.

471.1935; Found. 471.1923.

1-(tert-butylperoxy)-3-phenyl-1-(4-(trifluoromethyl)phenyl)-1H-isochromene (3z).

White solid (51 mg, 58% yield). m.p. 84-88 °C. 'H NMR (400 MHz, CDCls):
8 7.94-7.84 (m, 2H), 7.77-7.69 (m, 2H), 7.60 (d, J= 7.5 Hz, 2H), 7.48-7.40 (m,
5H), 7.37 (d, J=7.4 Hz, 1H),7.14-7.03 (m, 2H), 6.09 (s, 1H), 1.23 (s, 9H). 1*C
NMR (101 MHz, CDCls): & 152.5, 142.3, 138.5, 135.7, 135.0, 131.04 (q, J =
32.0 Hz), 129.9, 129.0, 128.7, 128.6, 126.7, 126.2, 125.6 (q, J = 4.0 Hz), 124.1
(q, J = 270.6 Hz), 123.4, 119.8, 113.7, 99.0, 81.4, 26.6. HRMS (ESI+) for

Ca6Ha3F3NaOs* ([M+Na]"): Caled. 463.1492; Found. 463.1496.

1-(tert-butylperoxy)-1-(naphthalen-1-yl)-3-phenyl-1H-isochromene (3za).

3za

White solid (49 mg, 58% yield). m.p. 150-153 °C. 'H NMR (400 MHz,
CDCls): 6 8.55 (dd, J = 8.0, 1.6 Hz, 1H), 7.71-7.65 (m, 3H), 7.46-7.36 (m,
9H), 7.30-7.24 (m, 2H), 7.15-7.07 (m, 1H), 6.58 (s, 1H), 1.19 (s, 9H).!*C
NMR (101 MHz, CDCls): § 152.6, 138.7, 135.9, 135.7, 134.7, 133.6, 130.9,
130.4, 129.6, 128.7, 128.6, 128.5, 128.4, 127.3, 126.1, 125.9, 125.8, 125.7,

124.8, 124.3, 119.7, 116.3, 98.3, 81.0, 26.7. HR-MS (ESI+) for C2H26NaO3* ([M+Na]"): Calcd.
445.1780; Found. 445.1770.

1-(tert-butylperoxy)-1-methyl-3-phenyl-1H-isochromene (3zb).
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White solid (48 mg, 77% yield). m.p. 62-64 °C. 'H NMR (400 MHz, CDCl;):

O.
o 0J< 5 8.02-7.96 (m, 2H), 7.82 (dd, J = 7.8, 1.6 Hz, 1H), 7.50-7.44 (m, 1H), 7.41-
Z Ph

7.32 (m, 3H), 7.29-7.22 (m, 1H), 7.18 (dd, J= 7.8, 1.3 Hz, 1H), 5.75 (s, 1H),

3zb 1.67 (s, 9H), 1.54 (s, 3H). 3C NMR (101 MHz, CDCL): 5 197.1, 166.8, 137.2,

135.8, 133.0, 132.3, 132.1, 131.6, 130.8, 128.6, 128.2, 127.1, 125.3, 81.2, 44.9, 28.1. HRMS (ESI+)
for C20H22NaOs* ((M+Na]"): Calcd.333.1467; Found. 333.1471.

1-(tert-butylperoxy)-3-phenyl-1H-isochromene (3zc).

\i/ Colorless liquid (45 mg, 75% yield). ' H NMR (400 MHz, CDCI3): § 7.93-7.89 (m,
Oy 2H), 7.48-7.37 (m, 5H), 7.32 (dd, J = 7.5, 1.3 Hz, 1H), 7.27 (dd, J = 7.6, 1.2 Hz,

©i:OL 1H), 6.74 (s, 1H), 6.61 (s, 1H), 1.28 (s, 9H). *C NMR (101 MHz, CDCls): § 150.4,
=
Phl 134.7,131.7,130.1, 128.8, 128.4, 127.0, 126.6, 125.5, 124.6, 123.5, 100.5, 100.1,

81.1, 26.5. HRMS (ESI+) for CioH20NaOs* ([M+Na]*): Caled.319.1305; Found.
319.1306.

5. Scale-up Experiment

O IPr-AuCl (5 mol%)
AgOCOCF 9 Ph /C-0
Ph g 3 (5 Mol%)
TBHP (1.1 equiv.) o
A MeCN (0.2 M), 6 h Zpn
Ph N, atmosphere
1a 3a
1.41 g, 5 mmol 1.54 g, 85%

To a 50 mL flame-dried Schlenk tube containing a stirring bar were added IPrAuCl (0.16 g, 5
mol%), AgOCOCF3(0.055g, 5 mol%), MeCN (23 mL), 2-alkynyl-1-carbonylbenzenes 1a (1.41 g, 5
mmol), and TBHP (0.55 mL (1 M in hexane), 1.1 equiv.) in sequence under a nitrogen atmosphere.
The tube was sealed and stirred at room temperature for 6 h. The reaction was monitored by TLC.
Upon completion, the solvent was removed to give a crude product which was further purified by silica
gel column chromatography (petroleum ether/EtOAc = 100:1 to 50:1) to give pure 3a in 83% yield
(1.54 g).

6. Application of 3a for the Synthesis of 4-6.
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Ph

Ph
5 (92%)

DBU (30 mol%)
MeCN, r.t., 10 h

Ph._O
Pn__o. W P
Ph FeCl; (20 mol%) 0O TfOH (2.0 eq.) O.I
- Bt it i
H,0, 60 YOC, 10 Iy P MeCN, r.t., 3 h o
(©) Ph (a)
3a Ph

4 (75%)

(b)

O
6 (88%)

Synthesis of 4 (equation a): To a 25 mL Schlenk tube containing a stirring bar were added (74.5
mg, 0.2 mmol), MeCN (2 mL), TfOH (0.037 mL, 2 equiv.) in sequence under a nitrogen atmosphere.
The tube was sealed and stirred at room temperature for 3 h which was monitored by TLC. Upon
completion, the solvent was removed and concentrated to give crude product which was further
purified by silica gel column chromatography (petroleum ether/EtOAc = 20:1) to give pure 4 in 75%
yield (42 mg).

Synthesis of 5 (equation b): To a 25 mL Schlenk tube containing a stirring bar were added 3a
(74.5 mg, 0.2 mmol), MeCN (2 mL), DBU (0.009 mL, 30 mol%) in sequence under a nitrogen
atmosphere. The tube was sealed and stirred at room temperature for 10 h. The reaction was monitored
by TLC. Upon completion, the solvent was removed and concentrated to give crude product which
was further purified by silica gel column chromatography (petroleum ether/EtOAc = 6:1) to give pure
5 in 92% yield (55 mg).

Synthesis of 6 (equation c): To a 25 mL Schlenk tube containing a stirring bar were added 3a
(74.5 mg, 0.2 mmol), H,O (2 mL), FeCl> (7.1 mg, 20 mol%) in sequence under a nitrogen atmosphere.
The tube was sealed and stirred at 60 °C for 10 h. , monitored by TLC, The reaction was monitored by
TLC. Upon completion, the solvent was removed and concentrated to give crude product which was
further purified by silica gel column chromatography (petroleum ether/EtOAc = 10:1) to give pure 6
in 88% yield (53 mg).
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phenyl(8-phenylbicyclo[4.2.0]octa-1(6),2,4,7-tetraen-7-yl)methanone (4).

Ph Red liquid (43 mg, 75% yield) . 'H NMR (400 MHz, DMSO-d6): & 7.55 (d, J =
O.I o | 7:0Hz 1H),7.51-7.44 (m, 4H), 7.41-7.36 (m, 3H), 7.32-7.26 (m, 3H), 7.22-7.18
4 Ph (m, 2H), 7.14 (d, J = 7.3 Hz, 1H).*C NMR (101 MHz, DMSO-d6): § 196.2,

155.7,145.0, 134.6, 132.5, 132.4, 131.0, 130.4, 130.2, 130.0, 129.9, 129.4, 128.8, 128.5, 128.3, 123.2,
121.9. HR-MS (ESI+) for C21HsNaO" ([M+Na]"): Calcd.283.1123; Found. 283.1118.

phenyl(3-phenyl-1,3-dihydroisobenzofuran-1-yl)methanone (5).

Ph Colorless liquid (55.3 mg, 92% yield). '"H NMR (400 MHz, CDCls): § 7.92-7.89

o (m, 2H), 7.71-7.59 (m, 4H), 7.53-7.46 (m, 4H), 7.32-7.19 (m, 4H), 7.06-7.03 (m,

2H). *C NMR (101 MHz, CDCl3): § 195.4, 143.1, 136.8, 133.8, 133.6, 133.4,

O
5 Ph

131.5, 131.4, 130.3, 128.7, 128.6, 128.2, 122.4, 122.3, 120.8, 96.3, 86.5. HR-MS

(ESI+) for C21H16NaO>" ([M+Na]"): Calcd.323.1048; Found. 323.1040.
2-(2-benzoylphenyl)-1-phenylethan-1-one (6).’

Ph Colorless liquid (53.9 mg, 88% yield). 'H NMR (400 MHz, CDCls): § 7.99-7.92 (m,
2H), 7.85-7.79 (m, 2H), 7.58-7.49 (m, 3H), 7.48-7.40 (m, 5H), 7.37-7.33 (m, 2H),

Ph
4.62 (s, 2H).
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