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1. Instrumentation and chemicals

All manipulations were performed under an argon atmosphere using standard Schlenk-type
glasswares on a dual-manifold Schlenk line. All solvents were dried and purified by usual procedures.
Unless otherwise noted, materials obtained from commercial suppliers were used without further
purification. IR spectra were recorded on a SHIMADZU FTIR-8300 spectrometer. *H and **C NMR
spectra were measured with a JEOL ECX-400P spectrometer. The 'H NMR chemical shifts are
reported relative to tetramethylsilane (TMS, 0.00 ppm). The *C NMR chemical shifts are reported
relative to CDCl; (77.0 ppm). EI-MS were recorded on a Shimadzu GCMS-QP5050A with a direct
inlet. Elemental analysis was carried out at Center for Organic Elemental Microanalysis, Graduate
School of Pharmaceutical Science, Kyoto University. GC analysis was carried out using Shimadzu
GC-17A equipped with an integrator (C-R8A) with a capillary column (CBP-5, 0.25 mm i.d. x 25 m).
Column chromatography was carried out on silica gel (Kanto N60, spherical, neutral, 63-210 pm).
TLC analyses were performed on commercial glass plates bearing a 0.25-mm layer of Merck Silica gel
60F 5,

2. Preparation of substrates
Preparation of 2a*
o Acetic anhydride (150 mL) was added to a 500 mL-two-necked flask and the flask
HJ\O was cooled at 0 °C. Then, formic acid (76 mL) was added at 0 °C. After stirring at
room temperature for 10 min, the mixture was heated at 60 °C for 1 h. After cooling to
room temperature, phenol (18.8 g, 200 mmol) and NaHCO; (33.8 g, 400 mmol) were added. The
mixture was stirred at room temperature for 12 h. Then, CH,Cl, and water was added to the mixture
and the organic layer was extracted with CH,CI, (three times), washed with water (three times) and
brine (one time), and dried over anhydrous Na,SO,. After filtration, the filtrate was concentrated under
reduced pressure. The residue was purified by silica gel chromatography using hexane-AcOEt (20:1)
as an eluent. Colorless oil was obtained. *H NMR (400 MHz, CDCls): § 8.26 (s, 1H), 7.38 (dd, J = 7.9,
8.7 Hz, 2H), 7.24 (dd, J = 7.1, 7.5 Hz, 1H),. 7.11 (d, J = 7.5 Hz, 2H). *C{*H} NMR (100 MHz,
CDCl,): 6 159.1, 149.7, 129.4, 126.1, 120.9.

Preparation of 2b-2e

Phenyl formate derivatives (2b-2e) were prepared by the same procedure as 2a employing the
corresponding phenol derivatives. All the resonances in '"H NMR spectra were consistent with the
reported values.”*

4-Methylphenyl formate (2b)
. QMe Colorless oil: 'H NMR (400 MHz, CDCl,): & 8.22 (s, 1H), 7.14 (d, J = 8.6 Hz,
o

H)k 2H), 6.97 (d, J = 8.6 Hz, 2H), 2.03 (s, 3H). *C{"H} NMR (100 MHz, CDCls): §
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159.4, 147.5, 135.8, 129.9, 120.6, 20.6.

4-Methoxypheny! formate (2c)
o ome  Colorless oil: 'H NMR (400 MHz, CDCls): 6 8.27 (s, 1H), 7.05 (dt, J = 9.1, 3.0
J\OQ Hz, 2H), 6.70 (dt, J = 9.1, 3.0 Hz, 2H), 3.79 (s, 3H). *C{*H} NMR (100 MHz,
CDCly): 0 159.7, 157.6, 140.3, 121.9, 114.6, 55.5.

H

4-Chlorophenyl formate (2d)
o Colorless oil: *H NMR (400 MHz, CDCly): 6 8.26 (s, 1H), 7.35 (d, J = 9.2 Hz, 2H),
Hjlo 7.07 (d, J = 8.7 Hz, 2H). *C{"H} NMR (100 MHz, CDCls): 6 158.8, 148.1, 131.7,
129.6, 122.5.

2-Methylphenyl formate (2e) ®

o Colorless oil: *H NMR (400 MHz, CDCl5): §8.29 (s, 1H), 7.03-7.24 (m, 3H), 7.18 (d,

H)LO J=7.6 Hz, 1H), 2.12 (s, 3H). *C{*H} NMR (100 MHz, CDCl5): ¢ 159.1, 148.4, 131.2,
Me 129.8,127.0, 126.4, 121.3, 16.1.

Preparation of methyl 4-bromobenzoate (1g)*
4-Bromobenzoic acid (5.0 g, 0.025 mol), methanol (25 mL) and sulfuric acid
MeOOC@Br were added to a 50 mL-recovery flask with a reflux condenser. The mixture was
stirred at reflux for 12 h. Then, CH,Cl, and water was added to the mixture and the organic layer was
extracted with CH,CI, (three times), washed with water (three times) and brine (one time), and dried
over anhydrous Na,SO,. After filtration, the filtrate was concentrated under reduced pressure. The
residue was purified by recrystallization with methanol. *"H NMR (400 MHz, CDCl5): §7.90 (dt, J =
8.2, 1.8 Hz, 2H), 7.58 (dt, J = 8.2, 1.8 Hz, 2H), 3.92 (s, 3H). *C{"H} NMR (100 MHz, CDCls): §
166.4, 131.7,131.1, 129.0, 128.0, 52.3.

Preparation of 4-bromo-(2-phenylethynyl)benzene (11)°
o A flask was charged with PdCI,(PPhs), (50 mg, 0.070 mmol), Cul (14 mg,
O o Q 0.070 mmol), 4-bromoiodobenzene (4.0 g, 14 mmol), triethylamine (10 mL)
and THF (20 mL). Phenylacetylene (1.5 mL, 14 mmol) was slowly added to the mixture, and the
resulting mixture was stirred at room temperature for 24 h. After removal of all volatiles, the product
was dissolved in CH,Cl, (200 mL) and washed with 1N HCI ag. and water. The organic layer was
dried over MgSO,. After filtration, the solvent was removed and 1k was obtained by silica gel column
chromatography (eluent: Hexane/CH,Cl, = 10/1). *"H NMR (400 MHz, CDCls): & 7.53-7.50 (m, 2H),
746 (d, J = 87 Hz, 2H), 737 (d, J = 83 Hz, 2H), 7.34 -7.32 (m, 3H).
C NMR (100 MHz, CDCls): § 133.0, 131.6, 131.6, 128.5, 128.4, 122.9 , 122.4, 122.2, 90.5, 88.3.
Al the resonances in *H and *C NMR spectra were consistent with the reported values.
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Preparation of PdCl,(Xantphos)°

PdCI,(PhCN), (384 mg, 1.0 mmol) and xantphos (579 mg, 1.0 mmol) were added to a 50-mL flask.
The flask was evacuated and backfilled with argon three times. Then, a degassed and anhydrous THF
(35 mL) was added to the flask. The mixture was stirred for overnight at room temperature. Then, the
solvent was removed and the residue was washed with hexane and dried in vacuo. Yellow solids were
obtained.

3. Experimental procedures
3.1. Procedures of Table 1 and Table S1-S2.

To a 10-mL Schlenk flask with a reflux condenser were added a Pd precursor (9.5 mg, 0.025 mmol)
and a ligand (0.025 mmol). The flask was evacuated and backfilled with argon three times. Then, a
solvent (0.50 ml) was added to the flask and the resultant solution was stirred at room temperature for
15 min. 2a (85 pl, 0.75 mmol) and base (1.0 mmol) were added to the flask and the solution was
stirred at room temperature for additional 10 min. Then, 1a (62 ul, 0.50 mmol) was added to the flask.
The reaction mixture was heated (bath temp. 60 °C) for 20 h. After cooling to room temperature, the
mixture was analyzed by GC analysis using tridecane as an internal standard.

Table S1 Effect of the solvent on the palladium-catalyzed esterifications of 4-bromotoluene
employing phenyl formate ®

5.0 mol % PdCI,(PhCN), o}

Br o 5.0 mol % Xantphos Ph
+ (o
M HJ\O’Ph 2.0 equiv Et3N
€ solvent (1.0 M) Me

1a 2a 60°C, 20 h 3a
(0.50 mmol) (0.75 mmol)

Entry Solvent Yield (%)°
1 DMF 99
2 DMSO 99
3 DMA 81
4 Toluene 63
5 MeCN 58
6 1,4-Dioxane 52
7 Octane 29

2 Reaction conditions: 4-bromotoluene (0.50 mmol), phenyl formate (0.75 mmol), PdCI,(PhCN), (0.025 mmol,
5.0 mol%), xantphos (0.025 mmol, 5.0 mol%), Et;N (1.0 mmol) in solvent (0.50 mL) at 60 °C for 20 h. ° Yield

based on the GC internal standard technique.
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Table S2 Effect of the base on the palladium-catalyzed esterifications of 4-bromotoluene
employing phenyl formate ?

5.0 mol % PdCl,(PhCN), o)
Br (o) 5.0 mol % Xantphos _Ph
/©/ " AP Z2oequvs ©
Me H O .U equiv base
DMF (1.0 M) Me
1a 2a 60°C, 20 h 3a
(0.50 mmol) (0.75 mmol)
Entry Base Yield (%)°
1 Et;N 99
2 none 0
3 (i-Pr),EtN 82
4 DBU 70
5 Pyridine 0
6 K,CO4 57
7 KOH 0

2 Reaction conditions: 4-bromotoluene (0.50 mmol), phenyl formate (0.75 mmol), PdCI,(PhCN), (0.025 mmol,
5.0 mol %), xantphos (0.025 mmol, 5.0 mol %), base (1.0 mmol) in DMF (0.50 mL) at 60 °C for 20 h. ® Yield

based on the GC internal standard technique.
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3.2. General procedures of Table 2 and Table S3

To a 10-mL Schlenk flask with a reflux condenser was evacuated and backfilled with argon three
times. Then, a solvent (0.50 ml), 2a (1.0 mmol) and base (1.0 mmol) were added to the flask. The
reaction mixture was heated (bath temp. 60 °C) for 4 h. After cooling to room temperature, HCI ag.
(1.0 M, 1 mL) and ether (5 mL) was added the mixture. Then the mixture was stirred for 15 min. The
organic layer was analysed by GC analysis using tridecane as an internal standard.

Table S3  Effect of the base on the conversion of 2a ?

(0]
J\ Base
H (e} > + CO
HO

Solvent, 60 °C, 20 h

2a
Entry Base Solvent Yield (%)°
1 Et;N DMF 99
2 (i-Pr),EtN DMF 51 (99% at 120 °C)
3 DBU DMF 99
4 DMAP DMF 99
5 Pyridine DMF 6
6 K,CO3 DMF 99
7 Et;N DMSO 99
8 Et;N CH.CI, 99
9 Et;N THF 41
10 Et;N toluene 48

3 Reaction conditions: 2a (1.0 mmol) in DMF (0.5 mL) at 60 °C for 20 h. ° Yield based on the GC internal standard

technique.

3.3. General procedures of Table 3

To a 10-mL Schlenk flask with a reflux condenser were added PdCI,(PhCN), (9.5 mg, 0.025 mmol)
and a xantphos (14 mg, 0.025 mmol). The flask was evacuated and backfilled with argon three times.
Then, a degassed DMF (0.50 ml) was added to the flask and the resultant solution was stirred at room
temperature for 15 min. Formates (2, 0.75 mmol) and Et3N (139 pl, 1.0 mmol) were added to the flask
and the solution was stirred at room temperature for additional 10 min. Then, aryl bromides (1, 0.50
mmol) was added to the flask. The reaction mixture was heated (bath temp. 60 °C) for 20 h. After
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cooling to room temperature, the mixture was filtered and evaporated. The product (3) was isolated by
silica gel chromatography using hexane-AcOEt as an eluent.

3.4. Procedures of Scheme 2a and 2b

To a 10-mL Schlenk flask with a reflux condenser were added PdCI,(PhCN), (9.5 mg, 0.025 mmol)
and a xantphos (14 mg, 0.025 mmol). The flask was evacuated and backfilled with argon three times.
Then, a degassed DMF (0.50 ml) was added to the flask and the resultant solution was stirred at room
temperature for 15 min. 2a (0.75 mmol) and EtzN (139 ul, 1.0 mmol) were added to the flask and the
solution was stirred at room temperature for additional 10 min. Then, substrate (10, 4 or 5, 0.50 mmol)
was added to the flask. The reaction mixture was heated (bath temp. 60 °C) for 20 h. After cooling to
room temperature, the mixture was filtered and evaporated. The product (3s or 3t) was isolated by
silica gel chromatography using hexane-AcOEt as an eluent.

3.5. Procedures of Scheme 2c and 2d

To a 10-mL Schlenk flask with a reflux condenser were added PdCI,(PhCN), (9.5 mg, 0.025 mmol)
and a xantphos (14 mg, 0.025 mmol in Scheme 2c) or P(OPh); (16 mg, 0.050 mmol in Scheme 2d).
The flask was evacuated and backfilled with argon three times. Then, a degassed DMF (0.50 ml) was
added to the flask and the resultant solution was stirred at room temperature for 15 min. 2a (0.75
mmol) and (i-Pr),EtN (174 nl, 1.0 mmol) were added to the flask and the solution was stirred at room
temperature for additional 10 min. Then, substrate (6 or 7, 0.50 mmol) was added to the flask. The
reaction mixture was heated (bath temp. 120 °C) for 20 h. After cooling to room temperature, the
mixture was filtered and evaporated. The product (3f or 3u) was isolated by silica gel chromatography
using hexane-AcOEt as an eluent.

3.6. Procedures of Scheme 3

Procedure A (the reactions with 1a or 1e): To a 5-mL Schlenk flask with a reflux condenser were
added PdCI,(Xantphos) (18.9 mg, 0.025 mmol). The flask was evacuated and backfilled with argon
three times. Then, degassed DMF (0.10 ml) was added to the flask and the resultant solution was
stirred at room temperature for 15 min. 2a (0.50 mmol) and Et;N (139 ul, 1.0 mmol) were added to the
flask and the solution was stirred at room temperature for additional 10 min. Then, substrate (1a or 1e,
0.50 mmol) was added to the flask. The reaction mixture was heated (bath temp. 60 °C) for 20 h. After
cooling to room temperature, the mixture was filtered and evaporated. The product was isolated by
silica gel chromatography using hexane-AcOEt as an eluent.

Procedure B (the reactions with 1d or 1f, and the reaction of 1o with 2c): To a 5-mL Schlenk flask
with a reflux condenser were added Pd(dba), (14.4 mg, 0.025 mmol) and xantphos (14 mg, 0.025
mmol). The flask was evacuated and backfilled with argon three times. Then, degassed DMF (0.20 ml)
was added to the flask and the resultant solution was stirred at room temperature for 15 min. Formate

(2a or 2c, 0.50 mmol) and Et;N (139 ul, 1.0 mmol) were added to the flask and the solution was
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stirred at room temperature for additional 10 min. Then, substrate (1d, 1f, or 1o, 0.50 mmol) was
added to the flask. The reaction mixture was heated (bath temp. 60 °C, in the case of the reaction of 1o
with 2¢ at 70 °C) for 20 h. After cooling to room temperature, the mixture was filtered and evaporated.
The product was isolated by silica gel chromatography using hexane-AcOEt as an eluent.

4. Characterization of the products

Phenyl 4-methylbenzoate (3a)’
o White solid, 99.7 mg (94%): *H NMR (400 MHz, CDCl,): §8.09 (d, J = 8.2 Hz,
/Q)%Ph 2H), 7.42 (td, J = 8.2, 2.3 Hz, 2H), 7.19-7.31 (m, 5H), 2.44 (s, 3H). *C{*H} NMR
Me (100 MHz, CDCls): §165.2, 150.9, 144.4, 130.2, 129.4, 129.3, 126.8, 125.7, 121.7.
21.7.

Phenyl 4-methoxybenzoate (3b)’
White solid, 103.9 mg (91%): ‘H NMR (400 MHz, CDCls): §8.16 (dt, J = 9.2,
i 2.5 Hz, 2H), 7.42 (tt, J = 8.0, 2.3 Hz, 2H), 7.25 (t, J = 7.8 Hz, 1H), 7.20 (d, J =
Q)% 7.8 Hz, 2H), 7.00 (dt, J = 8.7, 2.5 Hz, 2H), 3.88 (s, 3H). *C{*H} NMR (100 MHz,
Meo CDCls): 6164.9, 163.9, 151.0, 132.3, 129.4, 125.7, 121.8, 121.8, 113.8, 55.5.

Phenyl 4-(N,N-dimethylamino)benzoate (3c)®
White solid, 100.1 mg (83%): ‘*H NMR (400 MHz, CDCl5): §8.06 (d, J = 9.2 Hz,
leoph 2H), 7.40 (t, J = 7.8 Hz, 2H), 7.24 (d, J = 6.0 Hz, 1H), 7.20 (d, J = 7.8 Hz, 1H),
Ve 6.94 (d, J = 9.2 Hz, 2H), 3.07 (s, 6H). *C{*H} NMR (100 MHz, CDCl5): 5165.5,
153.7, 151.3, 131.9, 129.3, 125.3, 121.9, 115.9, 110.7, 40.0.

Phenyl 4-chlorobenzoate (3d) ’
o White solid, 111.4 mg (96%): *H NMR (400 MHz, CDCl,): §8.14 (d, J = 8.7 Hz,
Q)koph 2H), 7.49 (t, J = 8.7 Hz, 2H), 7.43 (t, J = 7.8 Hz, 2H), 7.28 (t, J = 7.3 Hz, 1H), 7.21
ol (d, J = 7.8 Hz, 2H). *C{'"H} NMR (100 MHz, CDCls): §164.3, 150.7, 140.1, 131.5,
129.5, 128.9, 128.0, 126.0, 121.6.

Phenyl 4-trifluoromethylbenzoate (3e)°
White solid, 118.5 mg (89%): '"H NMR (400 MHz, CDCls): §8.32 (d, J = 8.2 Hz,
i 2H), 7.78 (d, J = 8.2 Hz, 2H), 7.45 (dd, J = 7.8, 7.5 Hz, 2H), 7.30 (t, J = 7.5 Hz,
d orn 1H), 7.27 (d, J = 7.8 Hz, 2H). “*C{'H} NMR (100 MHz, CDCls): §164.0, 150.6,
e 135.0 (q, *Jc ¢ = 32.6 Hz), 132.8, 130.6, 129.6, 162.2, 125.6 (q, *Jc.r = 3.8 Hz),
123.6 (q, "Jc ¢ = 274.0 Hz), 121.5.
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Phenyl 4-acethylbenzoate (3f)

o White Solid, 111.0 mg (92%): m.p. 126-127 °C. *H NMR (400 MHz, CDCl,): &§
@Aoph 8.30 (d, J = 87 Hz, 2H), 8.08 (d, J = 8.7 Hz, 2H), 7.46 (t, J = 8.0 Hz, 2H) 7.30 (t, J
Ac = 7.6 Hz, 1H), 7.23 (d, J = 7.8 Hz, 2H), 2.68 (s, 3H). *C{"H} NMR (100 MHz,
CDCls): 6197.5, 164.3, 150.7, 140.7, 133.3, 130.4, 129.6, 128.3, 126.1, 121.6, 26.9. IR (KBr): 2368.4,
2345.3, 1733.9, 1678.0, 1286.4, 1215.0, 1089.7, 761.8 cm™. EI-MS: m/z 242 (1.2%, [M+2]"), 241
(16.2, [M+1]"), 240 (100, [M]"). Anal. Calcd. for C15H1203: C, 74.99; H, 5.03. Found: C, 74.94; H,

4.87.

Phenyl methyl terephthalate (3g) *°
White solid, 112.8 mg (88%): "H NMR (400 MHz, CDCls): 58.27 (d, J = 8.7
Q  Hz 2H),8.17 (d, J= 8.7 Hz, 2H), 7.44 (t, J = 7.8 Hz, 2H), 7.29 (t, J = 7.8 Hz,
doph 1H), 7.21-7.24 (m, 2H), 3.97 (s, 3H). “C{"H} NMR (100 MHz, CDCl,):
Meooe 5166.1, 1643, 150.7, 134.4, 133.3, 130.1, 129.7, 129.5, 126.1, 121.5, 52.5.

Phenyl 4-nitrobenzoate (3h) °
Pale yellow solid, 87.6 mg (72%): '"H NMR (400 MHz, CDCl,): & 8.35-8.40 (m,
o 4H), 7.46 (tt, J = 7.8, 2.3 Hz, 2H), 7.32 (tt, J = 7.3, 1.1 Hz, 1H), 7.23-7.25(m, 2H).
doph Bc{*H} NMR (100 MHz, CDCly): §163.3, 150.9, 150.5, 135.0, 131.3, 129.7,
OaN 126.4, 123.7, 121.4. Note: This compound was rather unstable under the air and
moisture, and turned to dark brown solid in a few days.

2

Phenyl 4-formylbenzoate (3i)
o White Solid, 99.5 mg (88%): m.p. 107-108 °C. '"H NMR (400 MHz, CDCly): §
Q)koph 10.15 (s, 1H), 8.37 (d, J = 8.2 Hz, 2H), 8.03 (d, J = 8.7 Hz, 2H), 7.46 (it, J = 8.0,
oHC 2.1 Hz, 2H), 7.30 (t, J = 7.3 Hz, 1H), 7.23-7.25 (m, 2H). *C{*H} NMR (100 MHz,
CDCl;): §191.5, 164.2, 150.7, 139.6, 134.5, 130.8, 129.6, 129.6, 126.2, 121.5. IR
(KBr): 2842.9, 2364.6, 2345.3, 1733.9, 1708.8, 1284.5, 1163.0, 1083.9, 756.0 cm™. EI-MS: m/z 226
(1.1%, [M+2]%), 225 (15, [M+1]"), 224 (100, [M]"). EI-HRMS: Calcd. for C;sHisCINO ([M])),

236.0630. Found, 236.0628.

Phenyl 3-cyanobenzoate (3j)°
Pale Yellow solid, 93.8 mg (84%): "H NMR (400 MHz, CDCl5): §8.50 (s, 1H),
NG i o 8.43 (dt, J=7.8, 1.4 Hz, 1H), 7.91 (dt, J = 7.8, 1.4 Hz, 1H), 7.66 (t, J = 7.8 Hz, 1H),
@ 7.45 (t, J = 7.8 Hz, 2H), 7.30 (t, J = 7.8 Hz, 1H), 7.22 (d, J = 8.7 Hz, 2H). *C{*H}
NMR (100 MHz, CDCl5): §163.2, 150.4, 136.5, 134.1, 133.7, 130.9, 129.6, 129.6,
126.3,121.4, 117.7, 113.2.
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Phenyl 2-methylbenzoate (3k) ’

Colorless oil, 94.4 mg (89%): *H NMR (400 MHz, CDCl,): 68.15 (d, J = 7.8 Hz, 2H),
7.39-7.47 (m, 3H), 7.19-7.32 (m, 5H), 2.58 (s, 3H). *C{*H} NMR (100 MHz, CDCl,):
5165.7,150.8, 141.2, 132.7, 131.9, 131.1, 129.4, 128.5, 125.9, 125.7, 121.8, 21.9.

Me O
OPh

Phenyl 4-(2-phenylethynyl)benzoate (3I)
o White solid, 129.8 mg (87%): m.p. 153-154 °C. 'H NMR (400 MHz,
oph CDCly): 68.17 (d, J = 8.7 Hz, 2H), 7.64 (d, J = 8.2 Hz, 2H), 7.55-7.57 (m,
y 2H), 7.42 (t, J = 7.8 Hz, 2H), 7.35-7.37 (m, 3H), 7.27 (t, J = 7.5 Hz, 1H), 7.21
(t, J = 7.8 Hz, 2H). *C{*H} NMR (100 MHz, CDCl,): §164.6, 150.8, 131.7,
131.6, 130.0, 129.5, 128.8, 128.8, 128.7, 128.4, 125.9, 122.5, 121.6, 92.8, 88.5. IR (KBr): 2362.6,

1730.0, 1265.2, 1190.0, 1174.6, 1076.2, 756.0 cm™. EI-MS: m/z 300 (2.5%, [M+2]"), 299 (23,
[M+1]"), 298 (100, [M]"). Anal. Calcd. for C,1H140,: C, 84.54; H, 4.73. Found: C, 84.67; H, 4.72.

Ph

Phenyl nicotinate (3m)°
. White solid, 90.6 mg (91%): *H NMR (400 MHz, CDCls): §9.41 (d, J = 1.8 Hz, 1H),
A 886(dd, 48, 1.6 Hz, 1H), 8.46 (dt, 8.2, 2.1 Hz, 1H). 7.32-7.49 (m, 3H), 7.31 (t, 7.5
Q)k Hz, 1H), 7.25-7.22 (m, 2H). “C{*H} NMR (100 MHz, CDCl,): §163.9, 154.0, 151.4,
150.5, 137.6, 129.6, 126.2, 125.6, 123.4, 121.5.

Phenyl thiophene-2-carboxylate (3n)°
i Colorless oil, 94.0 mg (92%): "H NMR (400 MHz, CDCls): §7.97 (dd, J = 3.7, 1.4 Hz,
Sl opn 1H), 7.63 (dd, J = 5.0, 1.4 Hz, 1H), 7.38-7.43 (m, 2H), 7.25 (t, J = 7.8 Hz, 1H),
\ 7.19-7.25 (m, 2H), 7.15 (dd, J = 5.0, 3.7 Hz, 1H). ®*C{*H} NMR (100 MHz, CDCl,):

0160.5, 150.5, 134.6, 133.4, 132.8, 129.4, 128.0, 125.9, 121.6.

4-Methylphenyl benzoate (30)
White solid, 81.7 mg (77%): *H NMR (400 MHz, CDCl5): §8.19 (d, J = 7.4 Hz,
QMG 2H), 7.60 (t, J = 7.4 Hz, 1H), 7.48 (t, J = 7.4 Hz, 2H), 7.20 (d, J = 8.2 Hz, 2H),
0o 7.08 (d, J = 8.2 Hz, 2H), 2.35 (s, 3H). *C{*H} NMR (100 MHz, CDCl5): §165.3,
148.6, 135.4, 133.4, 130.1, 129.9, 129.6, 128.5, 121.3, 20.8.

o}
J

Ph

4-Methoxyphenyl benzoate (3p)
White solid, 105.0 mg (92%): *H NMR (400 MHz, CDCl,): §8.19 (d, J = 7.3
o /@(OMe Hz, 2H), 7.61 (t, J = 9.1 Hz, 1H), 7.50 (t, J = 7.8 Hz, 2H), 7.13 (d, J = 9.1 Hz,
o 2H), 6.93 (d, J = 9.1 Hz, 2H), 3.81 (s. 3H). *C{'"H} NMR (100 MHz, CDCls):
5165.5, 157.3, 144.4, 133.5, 130.1, 129.6, 128.5, 122.4, 114.5, 55.6.
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4-Chlorophenyl benzoate (3q) ™
White solid, 112.8 mg (97%): *H NMR (400 MHz, CDCls): 58.18 (d, J = 7.8 Hz,
o @/C' 2H), 7.63 (t, J = 7.8 Hz, 1H), 7.50 (t, J = 7.8 Hz, 2H), 7.34 (d, J = 8.7 Hz, 2H),
A o 7.15 (d, J = 9.2 Hz, 2H). *C{*H} NMR (100 MHz, CDCls): 5§164.8, 149.4, 133.7,
131.2,130.1, 129.5, 129.1, 128.6, 123.1.

Ph

2-Methylphenyl benzoate (3r)’
Colorless Oil, 94.4 mg (89%): *H NMR (400 MHz, CDCls): 68.23 (dt, J = 6.8 Hz,
i Q 1.2 Hz, 1H), 7.62 (dt, J = 7.6 Hz, 1.6 Hz, 1H), 7.53-7.48 (m, 1H), 7.28-7.22 (m, 1H),
° 7.20-7.13 (m, 1H), 2.23 (s, 3H). *C{"H} NMR (100 MHz, CDCl): 5164.8, 149.5,
133.6, 131.2, 130.3, 130.2, 129.5, 128.6, 127.0, 126.1, 122.0, 16.2.

Ph

Phenyl cinnamate (3s) ’

Pale Yellow solid, 74.0 mg (66%): *H NMR (400 MHz, CDCl,): 57.88 (d, J = 16.0
Hz, 1H), 7.57-7.60 (m, 2H), 7.38-7.44 (m, 5H), 7.23-7.27 (m, 1H), 7.16-7.19 (m, 2H),
6.63 (d, J = 16.0 Hz, 1H). *C{*H} NMR (100 MHz, CDCl,): §165.4, 150.8, 146.5,
134.1, 130.7, 129.4, 129.0, 128.3, 125.8, 121.6, 117.3.

O
Ph™ ™ OPh

Phenyl benzoate (3t)®
o White solid, 87.1 mg (88%): *H NMR (400 MHz, CDCl;): §8.20 (dd, J = 8.2, 1.4 Hz,
opn  2H), 7.61 (tt, J = 7.6, 1.4 Hz, 1H), 7.49 (dd, J = 8.0, 7.6 Hz, 2H), 7.41 (dd, J = 8.4, 7.5
@ Hz, 2H), 7.26 (tt, J = 7.5, 1.4 Hz, 1H), 7.20-7.22 (m, 2H). *C{*H} NMR (100 MHz,
CDCl;): §165.1, 150.9, 133.5, 130.0, 129.5, 129.4, 128.5, 125.8, 121.6.

Phenyl 2-phenylethanoate(3u) **
o Colorless Oil, 74.0 mg (78%): '"H NMR (400 MHz, CDCl,): & 7.27-7.29 (m, 7H),
— — 13 1
ph\)LOPh 7.19 (t, J = 7.6 Hz, 1H), 7.05 (d, J = 7.6 Hz, 2H), 3.84 (s, 2H). “*C{'H}
NMR (100 MHz, CDCl3): 6169.9, 150.7, 133.4, 129.3, 129.3, 128.7, 127.3,
125.8, 121.4, 41.4.
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5. NMR Chart
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Figure S1. *H NMR spectrum of 3.
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Figure S2. *C NMR spectrum of 3.
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