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General Experimental Details

Commercially available reagents were used throughout, without purification unless otherwise stated.
Reactions requiring anhydrous conditions were conducted under an inert atmosphere of dry argon in
flame-dried apparatus. Tetrahydrofuran was distilled from sodium benzophenone ketyl radical according to
standard procedures. All other solvents and reagents were used as supplied, without further purification.

Light petroleum refers to the fractions with bp 40 — 60 °C. Ether refers to diethyl ether.

Thin Layer Chromatography (TLC) was performed using Merck aluminium foil backed plates, pre-coated
with silica gel 60 Fys4.Visualisation was carried out via U.V. fluorescence (Anax = 254 nm and/or 360 nm)
and/or staining with potassium permanganate and heating. Flash chromatography was carried out using

Davisil silica 60 A under medium pressure. The eluent has been specified.

For reactions that required visible light irradiation, a 400 W Trac metal halide floodlight containing a 400
W Ostram Powerstar HQI-T metal halide bulb (Amax 590 nm), (illuminance; 80,000 lux) was used. All
reactions that required irradiation were carried out in a sealed pyrex microwave tube and placed in front
of the light source for the stated time period. Other light sources tested were a Minisun 20639 200W LED
Pro2 Daylight Floodlight and LEDs comprised of 5 x Citizen CL-L233-C13N1-C LED chips (output: 1000
lumen) mounted on an in-house built aluminium block with fan cooling. Their emission spectra are shown

in Figures S1-S3.

NMR experiments were performed on a Bruker DPX400 (400 MHz), Bruker AV400 (400 MHz), Bruker
AV(Il1)400 (400 MHz), Bruker AV(II1)400HD (400 MHz) or Bruker DPX300 (300 MHz) spectrometer at
ambient temperature. Proton magnetic resonance shifts (64) recorded in parts per million (ppm) are
recorded to two decimal places and are referenced to residual H in the deuterated solvent as the internal
standard. Coupling constants (J) are reported to the nearest 0.1 Hz. The multiplicity of each signal is
designated a combination of the following abbreviations; s (singlet), d (doublet), t (triplet), q (quartet), m

(multiplet) and br (broad). Peaks were assigned using ACD software. Carbon magnetic resonance chemical
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shifts (6¢), recorded in ppm, are recorded to one decimal place. Multiplicity was determined by DEPT

analysis.

Infrared spectra were obtained Nicolet Avatar 360 T instrument on the near compound using attenuated
total reflection technique. Absorption maxima (Amax) of major, peaks are reported in wavenumbers (cm™),

guoted to the nearest integral wavenumber.

Mass spectra were recorded on a Bruker MicroTOF 61 (ESI) mass spectrometer that uses electrospray
ionisation (ESI). All mass spectrometry data are high resolution. Melting points were measured on a

Riechert-Kofter hot stage apparatus and are uncorrected.



Figure S1. Emission spectrum of 400 W metal halide lamp, and experimental set up
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Figure S2. Emission spectrum of Minisun 20639 200W LED Pro2 Daylight Floodlight
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Figure S3. Emission spectrum of 5 x Citizen CL-L233-C13N1-C LED chips (output: 1000 lumen) mounted on

an in-house built aluminium block
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Arbutin Hydrolysis and BQH,; Isolation

To a solution of arbutin (272 mg, 1.00 mmol) in DMC (12 mL) was added hydrochloric acid (2 mL) and the
mixture stirred at reflux under an atmosphere of Ar for 2 h. The mixture was allowed to cool to rt and
solvent removed in vacuo. Any remaining solvent was azoetroped with toluene. The residue was triturated
with DMC (5 x 5 mL) and the extraction solvent removed in vacuo to give BQH, that was used without any

further purification.

Arbutin Extraction from Leaves

To a mixture of powered leaves (5 g) in water (238 mL) was added methanol (12 mL). The mixture was

sonicated at 30 °C for 30 min. The arbutin content was established using quantitative HPLC.

A suitable portion was removed from the extraction mixture and solvent removed in vacuo. The residue

was subjected to the above hydrolysis conditions and the product used in the oxidation reaction.



Arbutin calibration curve

Calibration

Calibration Details

n.a.
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Hydroquinone Calibration Curve
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Quantitative HPLC of Arbutin in Bearberry leaves

Chromatogram and Results
Injection Details
Injection Name: Arbutin Calibration and plant October 2017 Run Time (mn):  25.00
Vial Number: RD7 Injection Volume: 10.00
Injection Type: Unknown Channei: Uv_Vis_1
Calibration Level: Wavelength: 280
Instrument Method Sample Method Bandwidth: 2
Processing Method: Arbutin in leaves Octover 2017 Diiution Facforr  1.0000
Injection Date/Time: 17/0ct/17 19:06 Sample Weight:  1.0000
[chromatogram
4000 - Aroutin and leaf october 2017 914 Artudin Caliration and plant Oclober 2017 UV_VIS_1 WVL 280 nm
3500 2214373
3000
25005 |- 14187
=y ]
é_zooog
g ] 23 - 14.520
g 1500-
< ]
1000 24 - 14677
500 5 . Arbutin - 4,550
] ' g: 14823
-l NEeE - 030 1 A3
.wo : T T T
0.0 25 50 75 10.0 125 150 175 200 225 25.0f
Time [min]
Integration Results
No. |Peak Name Retention Time Are3 Height Relative Area | Relatwe Height | Amount
min mAU"'min mAU % %
1 3.107 0297 0.900 0.02 0.01 na
2 3.323 0.281 1.508 002 002 na
3 3.577 0430 1.782 003 002 na
4 3.833 0444 1.938 003 002 na
5 4.087 0.572 3.624 004 00< na
6 4230 0.528 4.105 004 00« na
7 4380 0.940 4063 008 005 na
8 4850 0.344 3.400 0.06 003 na
a Arbutin 4.980 68.058 302053 460 3 0.8704
1 5.383 3.095 14430 021 0.15 na
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Quantitative HPLC of Hydroquinone in Bearberry leaves

Chromatogram and Results
Injection Details
Injection Name: hydroquinone 12 Run Time (mn):  25.00
Vial Number: RD1 Injection Volume: 10.00
Injection Type: Unknown Channel: Uv_Vis_1
Calibration Leve!: Wavelength: 280
Insfrument Method: Sample Method Bandwidth: 2
Processing Method: Hydroquinone processing method Diiution Facforr  1.0000
Injection Date/Time: 17/0cti7 15:28 Sample Weight:  1.0000
|Chromatogram
3000 AL "Oroguinane caldration #17 hydroguinona 12 UV_WIS_1 WVL 280 nm
] 2114383
2500
2000 44120
5] .14 T
£ 15004
n
$ 1000 2. 44740
2 ]
sk 18 - Arbutin - 4 357 2414837
25 - 14.837
] i e e . ey
1 b [ 78% | GRAD - 4 1AM - 060517 | 13
Dj T L p} I| = 1 LI E‘W
-wo - L L I U
0.0 25 50 TE 10.0 125 150 175 20.0 225 259
Time [min]
Integration Results
No. [Peak Name Retention Time Area Height Relative Area | Relatwe Height |  Amount
min mAU'min mAU % %
1 3.103 0.114 0.483 0.01 0.01 na
2 3.563 0.803 1.504 004 0.02 na
3 3.823 0.336 1.555 0.02 0.02 na
4 4.150 0.406 3.075 004 00< na
5 4217 0.388 3.562 003 00< na
6 4.360 0.878 4.256 0.08 005 na
7 4.607 0.841 2813 005 003 na
8 Arbutin 4057 67.827 365.368 488 440 na
a 5.357 2620 13.138 012 0.16 na
10 5.783 20.807 20432 214 102 na
11 |Hydroquinone 6.000 2382 18201 017 020 0.0061
12 6.307 3505 12.183 026 0.15 na
11 £ 207 Nn770 2717 NOR nm na

S10



S11

Quantity of Hydroquinone and Arbutin after 1 h hydrolysis

Chromatogram and Results
Injection Details
Injection Name: hydroquinone 12 Run Time (mn):  25.00
Vial Number: RB7 Injection Volume: 10.00
Injection Type: Unknown Channel: UV_Vis_1
Calibration Level: Wavelength: 280
Instrument Method: Sample Method Bandwidth: 2
Processing Method! Hydroquinone processing method Dilution Facforr ~ 1.0000
Injection Date/Time: 1710ct7 13:34 Sample Weight:  1.0000
[Chromatogram
3000 AL "YOroQuinone caldration #13 hydroguinona 12 UV_VIS_1 WVL 280 nm
] 7 - Hydroquinane - 5 987
25001
2000
=) ]
£ 15004
€ 1000
3 ]
5001 16 - 14,333
] 98427 h
1 X {SBETE31 POy 13 - 12,023 12 5 bR e
o] —»mﬁé;%w*——fﬂ—ﬁ# S
-wo - I I T U
0.0 25 50 75 10.0 125 150 175 20.0 225 25.0f
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area | Relatwe Height | Amount
min mAU min mAU % %
1 3.503 0.002 0.032 0.00 0.00 na
2 3.587 0.022 0.568 0.00 0.01 na
3 3.083 0.51 2.007 0.05 005 na
4 4377 0292 1.514 003 003 na
5 Arbutin 4.807 0.451 1.620 005 00< na
6 5.230 1578 532 017 0.12 na
7 Hydroquinone 5.087 650.318 2613905 60.10 50.34 36400
8 7.323 1473 3.054 0.15 007 na
n o 40T B2 M4 1N Ma EER 2 A= - -




Optimization experiments

Table S1. Benzylic oxidation of isochroman 1 to isochroman-1-one 2 in presence of copper-based ETMs.

.~

Iy

BQH, (10 mol%)

ETM (2 mol%)

; DMC, O,, hv )
Entry ETM Yield /%

! Cupp 33°
2 Cunp 30
3 CuBr 27
4 CuBreSMe, 51
5 Cudl 25
6 Cul 16
7 CuOAc 27
8 CuBr, 55
9 CuCl,*2H,0 66
10 Cu(OAc), 42
11 Cu(OTf), 76
12 CuSO, 11
13 Cu(acac); 43
14 Cu(hfacac), 34
15 Cu(tfa), 3

16 Cu powder 6

(0]
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Experimental conditions: BQH, (10 mol%), ETM (2 mol%), DMC, O, atmosphere. All reactions were carried

out on 1 mmol scale at a 0.08 M concentration in sealed 25 mL Pyrex tubes, using a 400 W HQI-T metal

halide lamp.

%in acetone; hfacac = hexafluoroacetylacetonate; tfa = trifluoroacetate
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Optimization experiments

Table S2. Benzylic oxidation of isochroman 1 to isochroman-1-one 2 in presence of copper(ll) chloride.

©© BQH, (cat)
O GuCly - 2 HyO (cat) 0

1 DMC, O,, hv 2 O
Entry BQH, CuCl,*2H,0 Yield /%
/(mol%) /(mol%)

1 10 2 66
2 5 4 60
3 5 2 70

72°
4 5 1 39
5 2.5 4 51
6 2.5 2 51
7 2.5 1 40

Experimental conditions: All reactions were carried out on 1 mmol scale at a 0.08 M concentration in sealed
25 mL Pyrex tubes, using a 400 W HQI-T metal halide lamp.

% Using BQH, derived from arbutin.
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Substrates
The following substrates were obtained commercially and used as supplied; Isochroman, phthalan,
diphenylmethane, 4-methoxydiphenylmethane, 4,4’-dimethoxydiphenylmethane, 9H-fluorene, xanthene

and benzyl methyl ether.

General Procedures

General Procedure A

To a suspension of sodium hydride (60% in mineral oil, 1.2 equiv.) in dry THF at 0 °C and under an
atmosphere of Ar was added alcohol (1.0 equiv.) and the mixture was stirred for 15 min. lodomethane (3.0
equiv.) was added and the mixture was allowed to warm to rt and stirred for a further 2-18 h. A saturated
solution of sodium hydroxide was added and the mixture was extracted into ethyl acetate. The organic
extracts were combined and washed with water and brine. The extracts were then dried over Na,SO,,
filtered and solvent removed in vacuo to give the ether product. When necessary, purification was carried
out by column chromatography.

General Procedure B

To a solution of sodium methoxide (1.0 equiv.) in methanol, under an atmosphere of Ar was added benzyl
halide (1 equiv.) and the mixture was stirred at reflux for 2 h. A saturated solution of sodium hydroxide was
added and the mixture was extracted into ethyl acetate. The organic extracts were combined and washed

with water and brine, dried over Na,SQ,, filtered and concentrated in vacuo to give the product.
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Experimental Data

2-(3-Methoxyphenyl)ethan-1-ol

MeO
U

To a solution of 3-methoxyphenylacetic acid (3.32 g, 20.0 mmol) in THF (150 mL) at 0 °C was added lithium
aluminium hydride (40 mL; 1 M in THF) and the reaction mixture was stirred at rt for 16 h. Aqueous
saturated potassium sodium tartrate solution (50 mL) was added and the reaction mixture was stirred for a
further 1 h. The phases were separated and the organic layer was washed with brine (50 mL), dried over
MgSQ,, filtered and concentrated in vacuo to give the title compound as a colorless oil (2.11 g, 70%) which
did not require further purification; vma (CHCls)/cm™ 3618, 2952, 1601, 1489, 1260, 1045; & (400 MHz;
CDCl3) 7.26 (1 H, t,J 7.9, ArH), 6.90-6.75 (3 H, m, ArH), 3.84-3.79 (5 H, m, CH,, CHs), 2.85 (2 H, t, / 6.8, CH,),
OH not observed; 8¢ (100 MHz; CDCl3) 159.2 (C), 140.0 (C), 129.0 (CH), 121.0 (CH), 114.4 (CH), 111.2 (CH),

62.9 (CH,), 54.6 (CHs), 38.8 (CH,). Data are consistent with those reported in the literature.

1-Methoxy-3-(2-(methoxymethoxy)ethyl)benzene

Meo\©/\/OvOMe

To a solution of 2-(3-methoxyphenyl)ethan-1-ol (1.52 g, 10.0 mmol) and diisopropylethylamine (3.49 mL,
20.0 mmol) in dichloromethane (100 mL) was added chloromethyl methyl ether (caution) (1.21 mL, 15.0
mmol), and the reaction mixture was stirred at rt for 16 h. Saturated ammonium chloride solution (100 mL)
was added and the phases were separated. The organic layer was washed with further aqueous saturated
ammonium chloride solution (100 mL), dried over MgSOQ,, filtered and the solvent removed in vacuo to give
the title compound as an orange oil (1.96 g, 100%) which did not require further purification; (Found: M",
196.1096. C13H1605", requires 196.1099); Uy (CHCs)/cm™ 3062, 3004, 1602, 1491, 1259, 1030; &4 (400 MHz;

CDCl3) 7.21 (1 H, t,J 7.6, ArH), 6.83 (1 H, br. d, J 7.6, ArH), 6.80-8.75 (2 H, m, ArH), 4.62 (2 H, s, CH,), 3.80 (3
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H,'s, CHs), 3.77 (2 H, t, J 7.0, CH,), 3.31 (3 H, s, CHs), 2.89 (2 H, t, J 7.0, CH,); 8¢ (100 MHz; CDCls) 159.6 (C),

140.5 (C), 129.3 (CH), 121.2 (CH), 114.6 (CH), 111.5 (CH), 96.3 (CH,), 68.3 (CH,), 55.1 (2 x CH3), 36.3 (CH,).

6-Methoxyisochromane

MeO
0@

To a solution of 1-methoxy-3-(2-(methoxymethoxy)ethyl)benzene (467 mg, 2.40 mmol) in acetonitrile (25
mL) was added trimethylsilyl triflate (90.5 uL, 0.500 mmol) dropwise at 0 °C. The reaction mixture was
stirred whilst being warmed to rt for 16 h. Saturated sodium hydrogen carbonate solution (50 mL) was
added and the phases were separated. The organic layer was washed with further saturated ammonium
carbonate solution (50 mL), dried over MgSQ,, filtered and the solvent removed in vacuo. The residue was
purified by column chromatography eluting with ethyl acetate (1%) in light petroleum to give the title
compound as a colorless oil (183 mg, 41%); Umax (CHCI3)/cm™ 3008, 1609, 1505, 1326, 1101; &y (400 MHz;
CDCl3) 6.91 (1 H, d,J 8.4, ArH), 6.75 (1 H, dd, J 8.4, 2.6, ArH), 6.67 (1 H, d, J 2.6, ArH), 4.74 (2 H, s, CH,), 3.97
(2H,t,J5.8,CH,),3.80(3H,s,CHs), 2.84 (2 H, t, /5.8, CH,); 6c (100 MHz; CDCl;) 158.0 (C), 134.3 (C), 127.0
(C), 125.4 (CH), 113.5 (CH), 112.3 (CH), 67.7 (CH,), 65.2 (CH,), 55.2 (CHs), 28.6 (CH,). Data are consistent
with those reported in the literature.’

Also isolated was 8-methoxyisochromane as a colorless oil (44 mg, 11%); Umax (CHCl3)/cm™ 3008, 1609,
1505, 1326, 1101; 64 (400 MHz; CDCl3) 7.15 (1 H, t, J 7.9, ArH), 6.75 (1 H, d, J 7.9, ArH), 6.69 (1 H, d, J 7.9,
ArH),4.75 (2 H, s, CH,),3.94 (2 H, t,J5.7, CH,), 3.81 (3 H, s, CHs), 2.84 (2 H, t,J 5.7, CH,); 6. (100 MHz; CDCl3)
155.4 (C), 134.7 (C), 126.8 (CH), 123.7 (C), 121.0 (CH), 107.2 (CH), 64.8 (CH,), 64.4 (CH,), 55.1 (CH3), 28.3

(CH,). Data are consistent with those reported in the literature.?
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6-Fluoroisochromane

F
@
The title compound was synthesized according to a literature procedure using 3-fluorophenethyl alcohol
(0.31 mL, 2.5 mmol) and paraformaldehyde (90 mg, 3.0 mmol) in TFA (0.6 mL).* The product was isolated as
a colorless oil (103 mg, 27%); 64 (400 MHz; CDCl;3) 6.95 (1 H, dd, J 8.5, 5.6, ArH), 6.91-6.80 (2 H, m, ArH),
4.75 (2 H, s, CH,0), 3.97 (2 H, t, J 5.8, CH,CH,0), 2.87 (2 H, t, J 5.8, CH,CH,0); . (100 MHz; CDCl3) 161.3 (C,
d, J 243.9), 135.3 (C, d, J 7.3), 130.5 (C, d, J 3.0), 125.9 (CH, d, J 8.4), 115.2 (CH, d, J 20.7), 113.7 (CH, d, J
21.3), 67.8 (CH;), 64.9 (CH,), 28.4 (CH,); 6¢ (376 MHz; CDCls) -116.6. Data are consistent with those reported

in the literature.’

2-((Prop-2-yn-1-yloxy)methyl)furan

O\
\O ~

The title compound was synthesized according to a literature procedure using furfuryl alcohol (2.80 mL,
32.6 mmol),propargyl bromide (6.60 mL, 35.8 mmol) and sodium hydride (60% in mineral oil, 1.44 g, 35.8
mmol) in DMF (40 mL).° The product was isolated as a clear, colorless oil (2.63g, 59%); Umax (ATR)/cm™ 3291,
3119, 2907, 2856, 2116, 1607, 1502, 1442; &, (400 MHz; CDCl5) 7.43 (1 H, dd, J 1.9, 0.9, ArH), 6.40-6.31 (2
H, m, ArH), 4.57 (2 H, s, CCH,CO), 4.15 (2 H, d, J 2.5, COCH,CCH), 2.49 (1 H, t, J 2.5, COCH,CCH); & (100
MHz; CDCl3) 150.8 (C), 143.1 (CH), 110.3 (CH), 110.1 (CH), 79.4 (CH), 74.9 (C), 63.0 (CH,), 56.7 (CH,). Data

are consistent with those reported in the literature.’

1,3-Dihydroisobenzofuran-4-ol and 1,3-dihydroisobenzofuran-5-ol

O
DY,
OH HO
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The title compounds were synthesized according to a literature procedure using 2-((prop-2-yn-1-
yloxy)methyl)furan (2.5 g, 18 mmol) and PtCl, (239 mg, 0.900 mmol) in acetone (150 mL).° Both 1,3-
dihydroisobenzofuran-4-ol and 1,3-dihydroisobenzofuran-5-ol were isolated.
1,3-Dihydroisobenzofuran-4-ol was isolated as a pale yellow solid (323 mg, 12%) followed by 1,3-
dihydroisobenzofuran-5-ol as a pale yellow solid (821 mg, 33%).

1,3-Dihydroisobenzofuran-4-ol mp 125-127 °C (lit.,” mp 130-135 °C); (Found (M-H") 135.0444, CgH,0,
requires 135.0452); 8 (400 MHz; CDCl5) 7.17 (1 H, t, J 7.8, ArH), 6.83 (1 H, d, J 7.4, ArH), 6.68 (1 H, dd, J 7.8,
0.8, ArH), 5.96 (1 H, s, OH), 5.20 (2 H, d, J 2.3, CH,0), 5.17 (2 H, d, J 2.3, CH,0); &¢ (100 MHz; CDCl5) 150.4
(C), 141.3 (C), 129.2 (CH), 125.1 (C), 113.8 (CH), 113.1 (CH), 74.1 (CH,), 71.8 (CH,). Data are consistent with
those reported in the literature.’”

1,3-dihydroisobenzofuran-5-ol mp 122-123 °C (lit., ’ mp 120 °C); (Found (M-H') 135.0443, CgH,O,
requires 135.0452); &y (400 MHz; CDCl;) 7.10 (1 H, d, J 8.0, ArH), 6.80-6.68 (2 H, m, ArH), 5.08 (4 H, s,
CH,0CH,), 5.06 (1 H, br s, OH); &¢ (100 MHz; CDCl5) 155.3 (C), 141.0 (C), 131.1 (C), 121.8 (CH), 114.6 (CH),

107.9 (CH), 73.4 (CH,) 73.2 (CH,). Data are consistent with those reported in the literature.’

4-Methoxy-1,3-dihydroisobenzofuran

OMe
The title compound was synthesized according to General Procedure A using 1,3-dihydroisobenzofuran-4-ol
(47 mg, 0.35 mmol), sodium hydride (60% in mineral oil, 17 mg, 0.42 mmol) and iodomethane (0.070 mL,
1.1 mmol) in THF (6 mL). The product was isolated as a pale yellow oil which did not require further
purification (37 mg, 71%); Umax (ATR)/cm™ 3001, 2897, 2848, 2116, 1996, 1736, 1613, 1597, 1484; &, (400
MHz; CDCl3) 7.27 (1 H,d, J 8.2, ArH), 6.86 (1 H, dd, J 8.2, 2.4, ArH), 6.77 (1 H, d, J 2.4, ArH), 5.10 (2 H, d, J 1.8,
CH,0), 5.08 (2 H, d, J 2.0, CH,0), 3.86 (3 H, s, CHs); 8¢ (100 MHz; CDCl) 154.2 (C), 141.1 (C), 129.2 (CH),
126.9 (C), 113.1 (CH), 108.8 (CH), 74.1 (CH,), 72.2 (CH,;), 55.5 (CH3). Data are consistent with those reported

in the literature.®
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5-Methoxy-1,3-dihydroisobenzofuran

oS
MeO

The title compound was synthesized according to General Procedure A using 1,3-dihydroisobenzofuran-4-ol
(77 mg, 0.60 mmol), sodium hydride (60% in mineral oil, 28 mg, 0.70 mmol) and iodomethane (0.12 mL, 1.8
mmol) in THF (6 mL). The product was isolated as a pale yellow oil which did not require further purification
(70 mg, 78%); Umax (ATR)/cm™ 2998, 2904, 2847, 1613, 1590, 1491; &y (400 MHz; CDCl3) 7.15 (1 H, d, J 8.2,
ArH), 6.84 (1 H,dd, J 8.2, 2.4, ArH), 6.79 (1 H, d, J 2.4, ArH), 5.10 (2 H, d, J 2.1, CH,0), 5.08 (2 H, d, J 2.1,
CH,0), 3.83 (3 H, s, CH3); 6¢ (100 MHz; CDCl5) 159.5 (C), 140.8 (C), 131.0 (C), 121.6 (CH), 113.5 (CH), 106.3

(CH), 73.6 (CH,), 73.2 (CH,), 55.5 (CHs). Data are consistent with those reported in the literature.’

1-Chloro-4-methoxymethylbenzene

/@AOMe
cl

The title compound was synthesized according to General Procedure A using 4-chlorobenzyl alcohol (1.98
mL, 15.0 mmol), sodium hydride (60 % in mineral oil, 720 mg, 18.0 mmol) and iodomethane (2.8 mL, 45
mmol) in THF (150 mL). The title compound was isolated as a yellow oil which did not require further
purification (2.13 g, 91%); Umax (ATR)/cm™ 2924, 2853, 2820, 1598, 1490, 1454, 1405, 1376, 1282, 1193,
1087; &y (400 MHz; CDCl5) 7.36-7.32 (2 H, m, ArH), 7.31-7.27 (2 H, m, ArH), 4.44 (2 H, s, CH,), 3.41 (3 H, s,
CHs); &¢ (100 MHz; CDCl5) 136.7 (C), 133.4 (C), 129.0 (CH), 128.52 (CH), 73.9 (CH,), 58.2 (CH3); Data are

consistent with those reported in the literature.™

1-Methoxymethyl-4-trifluoromethylbenzene

FsC
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The title compound was synthesized according to General Procedure A using 4-trifluromethylbenzyl alcohol
(4.9 mL, 15 mmol), sodium hydride (60% in mineral oil, 720 mg, 18.0 mmol) and iodomethane (2.8 mL, 45
mmol) in THF (150 mL). The title compound was isolated as a yellow oil (2.85 g, 100%) which did not require
further purification; L may (ATR)/cm'1 3060, 2984, 2922, 2854, 2821, 1593, 1568, 1465, 1441, 1378, 1273; &4
(400 MHz; CDCl3) 7.64 (2 H,d, J 7.8, ArH), 7.48 (2 H, d, J 7.8, ArH), 4.54 (2 H, s, CH,), 3.44 (3 H, s, CH3); &¢
(100 MHz; CDCls) 142.4 (C), 129.6 (C, q, J 32, CF3), 127.5 (CH), 125.3 (CH, q, J 272, CHCF3), 122.9 (C), 73.8

(CH,), 58.4 (CHs). Data are consistent with those reported in the literature.*!

1-Bromo-2-methoxymethylbenzene

Br

OMe

The title compound was synthesized according to General Procedure A using 2-bromobenzyl alcohol (2.8 g,
15 mmol), sodium hydride (60 % in mineral oil, 720 mg, 18.0 mmol) and iodomethane (2.8 mL, 45 mmol) in
THF (150 mL). The title compound was isolated as a yellow oil which did not require further purification
(2.60 g, 86%); Lmax (ATR)/cm™ 2928, 2855, 2826, 1620, 1454, 1418, 1380, 1243; &, (400 MHz; CDCl;) 7.56 (1
H,dd,J7.9,1.3, ArH), 7.42 (1 H, dd, J 7.6 1.7, ArH), 7.34 (1 H, app. td, J 7.6, 1.3, ArH), 7.17 (1 H, ddd, J 7.9,
7.6, 1.7, ArH), 4.56 (2 H, s, CH,), 3.50 (3 H, s, CHs); &¢ (100 MHz; CDCl;); 137.6 (C), 132.5 (CH), 129.0 (CH),
128.9 (CH), 127.4 (CH), 122.7 (C), 73.9 (CH,), 58.6 (CHs); Data are consistent with those reported in the

. 12
literature.

1-Ethoxymethyl-4-methoxybenzene

MeO

The title compound was synthesized according to General Procedure A using 4-methoxybenzyl alcohol (1.38
g, 10.0 mmol), sodium hydride (60% dispersion in mineral oil; 480 mg, 12.0 mmol) and iodoethane (1.2 mL,

15 mmol) in THF (100 mL). The residue was purified by column chromatography, eluting with ethyl acetate
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in light petroleum (5%) to give the title compound as a colorless oil (814 mg, 49%); Umax (CHCl3)/cm™ 3005,
1613, 1513, 1249, 1090; & (400 MHz; CDCl5) 7.31 (2 H, d, J 8.8, ArH), 6.91 (2 H, d, J 8.8, ArH), 4.47 (2 H, s,
CH,), 3.82 (3 H, s, CHs), 3.55 (2 H, g, J 7.2, CH,), 1.27 (3 H, t, J 7.2, CH3); ¢ (100 MHz; CDCl5) 159.2 (C), 130.7
(C), 129.3 (CH), 113.8 (CH), 72.4 (CH,), 65.4 (CH,), 55.2 (CH3), 15.3 (CH3). Data are consistent with those

reported in the literature.”

1-Methoxy-4-propoxymethylbenzene

MeO

The title compound was synthesized according to General Procedure A using 4-methoxybenzyl alcohol (1.38
g, 10.0 mmol), sodium hydride (60% dispersion in mineral oil; 480 mg, 12.0 mmol) and iodopropane (1.5
mL, 15 mmol) in THF (100 mL). The residue was purified by column chromatography, eluting with ethyl
acetate in light petroleum (5%) to give the title compound as a colorless oil (424 mg, 23%); Umax (CHCl3)/cm™
2977, 1613, 1512, 1465, 1302, 1248, 1093; &y (400 MHz; CDCl5) 7.29 (2 H, d, J 8.0, ArH), 6.90 (2 H, d, J 8.0,
ArH), 4.46 (2 H, s, CH,), 3.83 (3 H, s, CHs), 3.43 (2 H, t,J 6.7, CH,), 1.65 (2 H, pent, J 6.7, CH;), 0.96 (3 H, t, J
6.7, CHs); 8¢ (100 MHz; CDCl3) 159.1 (C), 130.8 (C), 129.2 (CH), 113.8 (CH), 72.5 (CH,), 71.9 (CH,), 55.3 (CH3),

23.0 (CH,), 10.6 (CHs). Data are consistent with those reported in the literature.

1-Chloro-4-((4-methoxybenzyloxymethyl)benzene

To a solution of 4-chlorobenzyl alcohol (4.27 g, 30.0 mmol) in THF (300 mL) at 0 °C was added sodium
hydride (60 % in mineral oil, 1.44g, 36.0 mmol) and stirred at 0 °C for 1h. TBAI (1.11 g, 3.00 mmol) and 4-
methoxybenzyl chloride (4.0 mL, 36 mmol) were added and reaction stirred at rt for 18 h. The reaction was
guenched with a saturated solution of ammonium chloride (200 mL) and the mixture was extracted into
ethyl acetate (3 x 200 mL). The organic extracts were combined and dried over MgSO,, filtered and solvent

removed in vacuo. The residue was purified by column chromatography, eluting with ethyl acetate in light
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petroleum (0-1% step gradient) to give the product as a pale yellow oil (5.91 g, 75%); (Found: M+Na*
285.0648, C15H,5sClO,Na” requires 285.0653); 6, (400 MHz; CDCl;) 7.385-7.28 (6 H, m, ArH), 7.93 (2H, ddd, J
8.56, 3.1, 2.1, ArH), 4.52 (2 H, s, CH,) 4.52 (2 H, s, CH,), 3.85 (3 H, s, CHs); 8¢ (100 MHz; CDCl5) 159.3
(C),136.9 (C), 133.1 (C), 130.1 (C), 129.4 (CH), 129.1 (CH), 128.5 (CH), 113.9 (CH), 71.9 (CH,), 71.0 (CH,), 53.3

(CH;). Data are consistent with those reported in the literature.”

1-Methoxy-4-(((4-(trifluoromethyl)benzyl)oxy)methyl)benzene

F3C OMe

To a solution of 4-(trifluoromethyl)phenyl)methanol (1.76 g, 10.0 mmol) in THF (100 mL) was added sodium
hydride (60% dispersion in mineral oil; 480 mg, 12.0 mmol) at 0 °C and stirred for 1h. 4-Methoxybenzyl
bromide (1.7 mL, 15 mmol) was added and the mixture stirred at rt for 3 days. The reaction mixture was
added to saturated ammonium chloride solution (100 mL) and extracted into ethyl acetate (100 mL). The
organic layer was dried over MgSQ,, filtered and solvent removed in vacuo. The residue was purified by
column chromatography, eluting with ethyl acetate in light petroleum (5%) to give the title compound as a
colorless oil (2.38 g, 80%); (Found: M*, 296.1026. C1¢H150,Fs", requires 296.1024); vmax (CHCl3)/cm™ 3008,
2911, 1612, 1513, 1461, 1251; 6, (400 MHz; CDCl5) 7.62 (2 H, d, J 7.9, ArH), 7.49 (2 H, d, J 7.9, ArH), 7.31 (2
H, dt, J 8.7, 2.9, ArH), 6.92 (2 H, dt, J 8.7, 2.9, ArH), 4.59 (2 H, s, CH,), 4.54 (2 H, s, CH,), 3.83 (3 H, s, CH3); 8¢
(100 MHz; CDCl53) 159.4 (C), 142.6 (C), 129.9 (C), 129.5 (CH), 127.7 (CH), 125.6 (C, g, J 278) 125.3 (CH, q, J

3.4),113.9 (CH), 72.2 (CH,), 71.0 (CH,), 55.3 (CHs), one C not observed; m/z (ESI) 296 (M", 100%).

1-(3,4-Dihydroisoquinolin-2(1H)-yl)ethan-1-one
m\fo
Me

The title compound was synthesized according to a literature procedure using 1,2,3,4-tetrahydroquinoline

(666 mg, 5.00 mmol), triethylamine (0.84 mL, 6.0 mmol), acetyl chloride (0.43 mL, 6.0 mmol) and
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dichloromethane (14 mL)."® The product was isolated as a colorless solid which did not require further
purification (921 mg, 100%); mp 47-49 °C (lit.,"” mp 45-46 °C); (Found M+Na 198.0886, C;;H;3NONa
requires 198.0889); 6, (400 MHz; CDCl;) (two rotamers) 7.23-7.06 (8 H, m, ArH), 4.70 (2 H, app. d, J 3.1,
CH;,N), 4.69 (2 H, app. d, J 3.1, CH,N), 3.82-3.77 (2 H, m, CH,CH;N), 3.68-3.62 (2 H, m, CH,CH,N), 2.88 (2 H,
app. q,J 5.2, CH,CH;N), 2.82 (2 H, app. g, J 5.2, CH,CH;N), 2.16 (6 H, br s, 2 x CH3); ¢ (100 MHz; CDCls) (two
rotamers) 169.6 (C), 169.5 (C), 135.0 (C), 134.0 (C), 133.5 (C), 132.5 (C), 128.9 (CH), 128.3 (CH), 126.9 (CH),
126.6(CH), 126.6 (CH), 126.5 (CH), 126.3 (CH), 126.0 (CH), 48.1 (CH,), 44.1 (CH,), 44.0 (CH,), 39.5 (CH,), 29.4

(CH,), 28.5 (CH,), 22.0 (CH3), 21.7 (CHs). Data are consistent with those reported in the literature.'®

2-Tosyl-1,2,3,4-tetrahydroisoquinoline

.
T

The title compound was synthesized according to a literature procedure wusing 1,2,3,4-

S

tetrahydroisoquinoline (1 mL, 8 mmol), tosyl chloride (1.84 g, 9.6 mmol) and pyridine (2 mL) in
dichloromethane (20 mL).* The product was obtained as a colorless solid (1.5 g, 66%); mp 142-143 °C (lit.,*®
mp 147 °C); (Found (M+H") 288.1056, CisH:sNO,S" requires 288.1053); &y (400 MHz; CDCl3) 7.75 (2 H, d, J
8.3, ArH), 7.35 (2 H, d, J 8.3, ArH), 7.20-7.12 (2 H, m, ArH), 7.12-7.07 (1 H, m, ArH), 7.07-7.01 (1 H, m, ArH),
4.33 (2H, s, CCH,N), 3.38 (2 H, t, J 5.9, CH,CH;N), 2.95 (2 H, t, J 5.9, CH,CH,N), 2.44 (3 H, s, CHs); &¢ (100
MHz; CDCls) 143.7 (C), 133.3 (C), 133.1 (C), 131.7 (C), 129.7 (CH), 128.8 (CH), 127.8 (CH), 126.7 (CH), 126.4
(CH), 126.3 (CH), 47.6 (CH;), 43.8 (CH;), 28.9 (CH;), 21.5 (CH3). Data recorded matched those in the

. 1
literature.™

7-Nitro-2-tosyl-1,2,3,4-tetrahydroisoquinoline

NT

To a solution of 7-nitro-1,2,3,4-tetrahydroisoquinoline hydrochloride (132 mg, 1.00 mmol) and tosyl

chloride (420 mg, 2.2 mmol) in dichloromethane (3 mL) under an atmosphere of argon, was added DIPEA
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(0.42 mL, 2.4 mmol) over 1 min. The mixture was stirred at rt for 2 h. Hydrochloric acid (1 N, 5 mL) was
added and the solution was extracted using ethyl acetate (3 x 5 mL). The organic extracts were combined
and washed with water (3 x 3 mL) and brine (3 x 3 mL) before it was dried over Na,SQ,, filtered and solvent
removed in vacuo. Purification by column chromatography, eluting with ethyl acetate in light petroleum
(5%) gave the product as a pale yellow solid (120 mg, 36%); mp 170-173 °C; %); Umax (ATR)/cm™ 3071, 2922,
2823, 1735, 1612, 1595, 1520, 1491; (Found M+H" 333.0911, CicH:7N,0,S* requires 333.0911); 6, (400
MHz; CDCl5) 8.03 (1 H, dd, J 8.4,2.4, ArH), 7.97 (1 H, d, J 2.4, ArH), 7.76 (1 H, dt, J 8.4, 1.9, ArH), 7.37 (2 H, d,
18.3,SO,CH), 7.28 (2 H, d, J 8.3, ArH), 4.34 (2 H, s, CCH,NTs), 3.43 (2 H, t, J 5.9, CH,CH,NTs), 3.06 (2 H, t, J
5.9, CH,CH,NTs), 2.46 (3 H, s, CHs); 8¢ (100 MHz; CDCls) 146.5 (C), 144.1 (C), 140.8 (C), 133.3 (C), 132.3 (C),

129.9 (CH), 127.7 (CH), 121.8 (CH), 121.7 (CH), 47.4 (CH,), 43.1 (CH,), 21.6 (CH).

N,4-Dimethylbenzenesulfonamide

L

To a solution of methylamine hydrochloride (878 mg, 1.30 mmol) and tosyl chloride (953 mg, 5.00 mmol) in

0O=m=0

THF (50 mL) under an atmosphere of Ar at 0 °C, was added triethylamine (4.2 mL, 10 mmol). The mixture
was stirred for 3 days and allowed to warm to rt. Water (30 mL) was added, and the mixture extracted into
ethyl acetate (3 x 20 mL). The organic extracts were combined and washed with water (3 x 10 mL) and brine
(3 x 10 mL), dried over Na,SO,, filtered and solvent removed in vacuo to give the product as a colorless solid
which did not require further purification (821 mg, 87%); mp 74 °C (lit.,*® 75-76 °C); 6, (400 MHz; CDCl5)
7.77 (2 H, app dt, J 8.2, 1.8, SO,CH), 7.33 (2 H, d, J 8.2, CHCHs), 2.64 (3 H, s, NCHs), 2.44 (2 H, s, CCHs); &¢
(100 MHz; CDCl5) 143.5 (C), 135.8 (C), 129.7 (CH), 127.3 (CH), 29.3 (CHs), 21.52 (CHs). Data recorded

matched those in the literature.?
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N-(4-Methoxybenzyl)-N,4-dimethylbenzenesulfonamide

To a solution of N,4-dimethylbenzenesulfonamide (400 mg, 1.10 mmol) and potassium carbonate (228 mg,
1.70 mmol) in acetonitrile (10 mL) was added 4-methoxybenzyl chloride (0.18 mL, 1.3 mmol) and stirred at
reflux for 18 h. The mixture was then cooled to rt before water (5 mL) was added and the mixture extracted
with ethyl acetate (3 x 5 mL). The organic extracts were combined and washed with water (3 x 5 mL) and
brine (3 x 5 mL), dried over Na,S0O,, filtered and solvent removed in vacuo to give the product as a beige
solid (331 mg, 99%); mp 71-73 °C; 8 (400 MHz; CDCl3) 7.74 (2 H, ddd, J 8.3, 2.2, 1.7, ArH), 7.37 (2 H, d, J 8.0,
ArH), 7.23 (2 H, ddd, J 8.8, 2.9, 2.2, ArH), 6.88 (ddd, J 8.8, 2.9, 2.0, ArH), 4.08 (2 H, s, CH,), 3.82 (3 H, s,
OCHs), 2.58 (3 H, NCH3), 2.47 (3 H, CHs); 8¢ (100 MHz; CDCl5) 159.3 (C), 143.4 (C), 134.4 (C), 129.7 (CH),
129.7 (CH), 127.6 (C), 127.5 (CH), 114.0 (CH), 55.3 (CHs), 53.6 (CH,), 34.1 (CHs), 21.5 (CHs). Data are

consistent with those reported in the literature.”

Oxidation Products

General Procedure C

To a solution of substrate (1 mmol) and CuCl,*2H,0 (2 mol%) in dimethyl carbonate (12 mL) was added
BQH, (5 mol%). The mixture was stirred under an atmosphere of O, with light irradiation for 18 h. The
solvent was removed in vacuo and the residue purified by column chromatography.

General Procedure D

To a solution of arbutin-derived BQH, (5 mol%) and CuCl,*2H,0 (5 mol%) in DMC (12 mL) was added the
substrate (1 mmol) . The mixture was stirred under an atmosphere of O, and visible light irradiation at rt for

18 h. The solvent was removed in vacuo and the residue purified by column chromatography.
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Experimental Data

Isochromanone (2)

)
0]

The title compound was synthesized according to General Procedure C using isochroman (0.13 mL, 1.0
mmol), CuCl,*2H,0 (3 mg, 2 mol%) and BQH, (6 mg, 5 mol%) in dimethyl carbonate (12 mL). Purification by
column chromatography, eluting with ethyl acetate in light petroleum (5%) gave the title compound as a
clear, colorless oil (142 mg, 95%); (Found: M+Na®, 171.0420. CsHsO,Na" requires 171.0417); (Found: M+H",
149.0597. CsHs0O," requires 149.0597); &, (400 MHz; CDCl5) 8.05 (1 H, d, J 7.8, ArH), 7.52 (1 H, app. td, J 7.8,
1.4, ArH), 7.39-7.34 (1, m, H, ArH), 7.26 (1 H, d, J 7.7, ArH), 4.51 (2 H, t, J 6.0, CH,CH,0), 3.04 (2 H, t, J 6.0,
CH,CH,0); &¢ (100 MHz; CDCl3) 165.0 (C), 139.4 (C), 133.5 (CH), 130.1 (CH), 127.5 (CH), 127.1 (CH), 125.1 (C),
67.2 (CH,), 27.6 (CH,). Data are consistent with those reported in the literature.”®

The '®0 isomer of isochroman-1-one was isolated as a colourless oil (79 mg, 53%) by conducting the
reaction under an atmosphere of '20,. Data are consistent with that of *°O isochroman-1-one with the
exception of the following which signify the presence of **0: (Found: M+H*, 151.0653. CsHo™°0*0" requires

151.0640); Vmax (CHCI3)/cm™ 2254, 1690, 1460, 1393, 1295, 1123, 901; m/z 151 (M+H*, 100%).

6-Methoxyisochroman-1-one (3)

MeO
(o)
(0]

The title compound was synthesized according to General Procedure C using 6-methoxyisochroman (164
mg, 1.00 mmol), CuCl,.2H,0 (3 mg, 2 mol%) and BQH, (6 mg, 5 mol%) in dimethyl carbonate (12 mL).
Purification by column chromatography, eluting with ethyl acetate in light petroleum (1%) gave the title

compound as a yellow oil (95 mg, 53%); Umax (CHCl3)/cm™ 2254, 1712, 1606, 1499, 1393, 1261, 1094, 917; &y
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(400 MHz; CDCl3) 8.06 (1 H, d, J 8.6, ArH), 6.90 (1 H, dd, J 8.6, 2.5, ArH), 6.73 (1 H, d, J 2.5, ArH), 4.51 (2 H, t,
5.9, CH,CH,0), 3.88 (3 H, s, CHs), 3.03 (2 H, t, J 5.9, CH,CH,0); 8¢ (100 MHz; CDCl5) 165. 1 (C), 163.7 (C),
141.8 (C), 132.8 (CH), 117.9 (C), 113.6 (CH), 111.9 (CH), 67.0 (CH,), 55.5 (CHs), 28.2 (CH,). Data are

consistent with those reported in the literature.”*

6-Fluoroisochroman-1-one (4)

F
0]
O

The title compound was synthesized according to General Procedure C using 6-fluoroisochromane (76 mg,
0.5 mmol), BQH, (3 mg, 2.5 mol%) and CuCl,*2H,0 (2 mg, 1 mol%) in DMC (6 mL). The product was purified
via column chromatography eluting with ethyl acetate in light petroleum (10%) to give a colorless oil (42
mg, 51%); Umax (ATR)/cm™ 3097, 3065, 2960, 2925, 1708, 1613, 1588, 1514, 1491, 1466, 1436, 1390, 1336,
1310, 1282; 64 (300 MHz; CDCl;3) 8.14 (1 H, dd, J 8.6, 5.7, ArH), 7.10 (1 H, app. td, J 8.6, 2.6, ArH), 6.98 (1 H,
dd, J 8.6, 1.8, ArH), 4.56 (2 H, t, J 6.1, CH,CH,0), 3.08 (2 H, t, J 6.1, CH,CH,0); 6¢ (125 MHz; CDCl3) 166.8 (C),
164.5 (C, d, J 67.2),142.5 (C, d, J 9.1), 133.5 (CH, d, J 10.0), 121.7 (C, d, J 2.7), 115.4 (CH, d, J 22.5), 114.1

(CH, d, J 22.4), 67.1(CH,), 28.0 (CH,). Data are consistent with those reported in the literature.’

Isobenzofuran-1(3H)-one (5)

0

(o]
The title compound was synthesized according to General Procedure D using crude arbutin-derived BQH, (6
mg, 5 mol%), phthalan (0.10 mL, 1.0 mmol), CuCl,*2H,0 (9.0 mg, 5.0 mol%) and dimethyl carbonate (12
mL). Purification by column chromatography, eluting with ethyl acetate in light petroleum (30 %) gave the
title compound as a clear, colorless oil (59 mg, 44%); vmax (ATR)/cm™ 2946, 1850, 1758, 1617, 1596, 1466,

1450, 1363, 1313; &, (400 MHz; CDCl3) 7.95 (1 H, d, J 7.5, ArH), 7.70 (1 H, t, J 14.2, 5.7, ArH), 7.60-7.48 (2 H,
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m, ArH), 5.35 (2 H, s, CH,0); &c (100 MHz; CDCl5) 171.2 (C), 146.6 (C), 136.1 (C), 134.1 (CH), 129.1 (CH),

125.8 (CH), 122.1 (CH), 69.7 (CH,); Data are consistent with those reported in the literature.”

6-Methoxyisobenzofuran-1(3H)-one (6) and 5-Methoxyisobenzofuran-1(3H)-one (7)

0

0
MeO o
o] MeO

The title compounds were synthesized according to General Procedure C using 5-methoxy-1,3-
dihydroisobenzofuran (60 mg, 0.4 mmol), CuCl,*2H,0 (1 mg, 2 mol%) and BQH2 (2mg, 5 mol%) in DMC (5
mL). The residue was purified by column chromatography, eluting with ethyl acetate in light petroleum
(25%) to give 5-methoxyisobenzofuran-1(3H)-one 7 as a colorless oil (20 mg, 30%) followed by 6-
methoxyisobenzofuran-1(3H)-one 6 as a colorless oil (18 mg, 21%).

(6) (Found M+Na 187.0365, CoHgO3Na requires 187.0366); &, (400 MHz; CDCl3) 7.40 (1 H, s, COCCH), 7.28 (1
H,d,J2.4, ArH), 7.26 (1 H, d, J 2.4, ArH) , 5.28 (2 H, s, CH,), 3.89 (3 H, s, CH3); 6¢ (100 MHz; CDCl5) 171.2 (C),
160.3 (C), 138.9 (C), 127.1 (C), 123.1 (CH), 122.9 (CH), 107.5 (CH), 69.5 (CH,), 55.8 (CH5). Data are consistent
with those reported in the literature.”

(7) (Found M+Na" 187.0372, CoHsO3Na" requires 187.0366); &, (400 MHz; CDCl;) 7.82 (1H, d, J 8.5, ArH),
7.04 (1 H, dd, J 8.5, 2.2, ArH), 6.93 (1 H, d, J 2.2, ArH), 5.26 (2 H, s, CH,), 3.91 (3 H, s, CHs); 8¢ (100 MHz;
CDCl5) 170.9 (C), 164.8 (C), 149.4 (C), 127.2 (CH), 118.0 (C), 116.5 (CH), 106.0 (CH), 69.1 (CH,), 55.9 (CHs).

Data are consistent with those reported in the literature.”’

4-Methoxyisobenzofuran-1(3H)-one (8)
0
0
OMe
The title compound was synthesized according to General Procedure C using 4-methoxy-1,3-

dihydroisobenzofuran (150 mg, 1 mmol), CuCl,.2H,0 (3 mg, 2 mol%) and BQH, (6 mg, 5 mol%) in dimethyl
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carbonate (12 mL). Purification by column chromatography, eluting with ethyl acetate in light petroleum
(25%) gave the product as a colorless solid (35 mg, 21%); mp 114-116 °C (lit.,”®* mp 117-120 °C); &y (400
MHz; CDCl;) 7.53-7.48 (2 H, m, ArH), 7.15-7.09 (1 H, m, ArH), 5.28 (2 H, s, CH,), 3.94 (3 H, s, CHs). ¢ (100
MHz; CDCl;) 171.2 (C), 154.3 (C), 134.9 (C), 130.85 (CH), 127.4 (C), 117.3 (CH), 114.7 (CH), 68.1 (CH,), 55.6

(CHs). Data are consistent with those reported in the literature.”

Methyl benzoate (9)

0]

OMe

The title compound was synthesized according to General Procedure C using benzyl methyl ether (166 mg,
1.20 mmol), BQH, (7 mg, 5 mol%), CuCl,*2H,0 (4 mg, 2 mol%) in DMC (14 mL). The title compound (63 mg,
38%) was isolated as a colorless 0il; Umax (CHCl3)/cm™ 3011, 2414, 2245, 1884, 1522, 1424, 1239; &, (400
MHz; CDCl;) 8.07-8.03 (2 H, m, ArH), 7.57 (1 H, tt, J 7.4, 1.9, ArH), 7.47-7.40 (2 H, m, ArH), 3.93 (3 H, s, CH3);
6¢ (100 MHz; CDCl3) 167.1 (C), 132.9 (CH), 130.2 (C), 129.6 (CH), 128.3 (CH), 52.1 (CH3). Data are consistent

with those reported in the literature.**®

Methyl 4-methoxybenzoate (10)

(0]
OMe

MeO

The title compound was synthesized according to General Procedure D using arbutin-derived BQH, (6 mg, 5
mol%), 1-methoxy-4-(methoxymethyl)benzene (152 mg, 1.00 mmol) and CuCl,*2H,0 (9.0 mg, 5 mol%) in
dimethyl carbonate (12 mL). Purification by column chromatography, eluting with ethyl acetate in light
petroleum (5-10 % step gradient) gave the title compound as a clear, colorless oil (63 mg, 38%); Umax
(ATR)/cm™ 2952, 2840, 1711, 1604, 1579, 1510, 1459, 1433, 1380, 1316; &, (400 MHz; CDCl;) 8.03-7.99 (2

H, m, ArH), 6.96-6.92 (2 H, m, ArH), 3.90 (3 H, s, CHs), 3.88 (3 H, s, CHs); 6c(100 MHz; CDCl3) 166.9 (C), 163.3
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(C), 131.6 (CH), 122.6 (C), 114.0 (CH), 54.4 (CHs), 51.9 (CH3). Data are consistent with those reported in the
literature.”

0O
OH

Also isolated was benzoic acid as a colorless solid (53 mg, 43%); mp 121 °C (lit.,>> mp 122 °C) Umax (ATR)/cm™
3070, 2825, 2663, 2604, 2553, 1679, 1600, 1581, 1496, 1453, 1419, 1323, 1288; &, (400 MHz; CDCls) 8.18-
8.14 (2 H, m, ArH), 7.70 (1 H, tt, J 7.5, 1.3, ArH), 7.54-7.48 (2 H, m, ArH); 8. (100 MHz; CDCl3) 172.3 (C), 138.8

(CH), 130.2 (CH), 129.3 (C), 128.5 (CH); Data are consistent with those reported in the literature.*

Methyl 4-chlorobenzoate (11)

(0]
OMe

Cl

The title compound was synthesized according to General Procedure D using arbutin-derived BQH, (6 mg, 5
mol%), 1-chloro-4-(methoxymethyl)benzene (156 mg, 1.00 mmol) and CuCl,*2H,0 (9 mg, 5 mol%) in
dimethyl carbonate (12 mL). Purification by column chromatography, eluting with ethyl acetate in light
petroleum (2-5 % step gradient) gave the title compound as a clear, colorless oil (65 mg, 38%); Umax
(ATR)/cm™ 2997, 2952, 2843, 1720, 1595, 1488, 1433, 1400, 1272; & (400 MHz; CDCl;) 8.00-7.95 (2 H, m,
ArH), 7.43-7.39 (2 H, m, ArH), 3.92 (3 H, s, CHs); 8¢ (100 MHz; CDCl;) 171.3 (C), 166.2 (C), 139.4 (C), 131.0

(CH), 128.7 (CH), 52.2 (CHs); Data are consistent with those reported in the literature.*

Methyl 4-trifluoromethylbenzoate (12)

(0]
OMe
FsC
The title compound was synthesized according to General Procedure C using 1-(methoxymethyl)-4-

(trifluoromethyl)benzene (190 mg, 1.00 mmol), BQH, (6 mg, 5 mol%) and CuCl,*2H,0 (3 mg, 2 mol%) in
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DMC (12 mL). Purification by column chromatography, eluting with ethyl acetate in light petroleum (1%)
gave the title compound as a colorless oil (12 mg, 6%); Umax (ATR)/cm™ 2924, 2852, 1730, 1694, 1622, 1583,
1514, 1424, 1337; &4 (400 MHz; CDCl5); 8.01 (2 H, d, J 8.2, ArH), 7.73 (2 H, d, J 8.2, ArH), 3.98 (3 H, s, CH3); &¢
(100 MHz; CDCl5); 165.9 (C), 134.2 (g, J 32.3, C), 133.1 (C), 129.9 (CH), 125.4 (q, J 3.7, CH), 123.6 (g, J 271.0,

C), 52.5 (CHs); Data are consistent with those reported in the literature.®

Methyl 2-bromobenzoate (13)

Br O

@*we

The title compound was synthesized according to General Procedure C using 1-bromo-2-
(methoxymethyl)benzene (213 mg, 1.00 mmol), BQH, (6 mg, 5 mol%) and CuCl,*2H,0 (3 mg, 2 mol%) in
DMC (12 mL). Purification by column chromatography eluting with ethyl acetate in light petroleum (1%)
gave the title compound as a colorless oil (28 mg, 41%); Umax (ATR)/cm™ 3071, 2997, 2951, 2840, 1728, 1589,
1566, 1469, 1431; &4 (400 MHz; CDCl5); 7.81 (1 H, dd, J 7.5, 1.9, ArH), 7.68 (1 H, dd, J 7.5,1.9, ArH), 7.41-7.32
(2 H, m, ArH), 3.96 (3 H, s, CHs); 8¢ (100 MHz; CDCl5) 166.6 (C), 134.3 (CH), 132.6 (CH), 132.1 (C), 131.3 (CH),

127.3 (CH), 121.6 (C), 52.2 (CHs); Data are consistent with those reported in the literature.®

Ethyl 4-methoxybenzoate (14)

o

MeO

The title compound was synthesized according to General Procedure C. The title compound (40% yield by ‘H
NMR integration using 1,1,2,2-tetrachloroethane as an internal standard) was isolated as a colorless oil
(95:5 light petroleum: ethyl acetate); 64 (400 MHz; CDCl;) 8.01 (2 H, d, J 9.0, ArH), 6.93 (2 H, d, J 9.0, ArH),
435(2H,q,J7.2,CH,),3.87 (3 H,s,CHs),3.43(3H,t,J7.2,CHs); 6c(100 MHz; CDCl;) 166.4 (C), 163.3 (C),
131.6 (CH), 129.3 (C), 113.6 (CH), 60.7 (CH,), 55.4 (CH3), 14.4 (CH3). Data are consistent with those reported

in the literature.®
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Propyl 4-methoxybenzoate (15)

O

MeO

The title compound was synthesized according to General Procedure C. The title compound (40% yield by ‘H
NMR integration using 1,1,2,2-tetrachloroethane as an internal standard) was isolated as a colorless oil
(95:5 light petroleum: ethyl acetate); vmax (CHCls)/cm™ 2970, 1709, 1608, 1582, 1512, 1463, 1270, 1168,
1105; 64 (400 MHz; CDCl5) 8.01 (2 H, d, /9.0, ArH), 6.93 (2 H, d, /9.0, ArH), 4.26 (2 H, t, J 6.6, CH,), 3.87 (3 H,
s, CH3), 1.79 (2 H, sex, J 6.6, CH,), 1.03 (3 H, t, J 6.6, CH3); 6. (100 MHz; CDCl;3) 166.5 (C), 163.2 (C), 131.5
(CH), 123.0 (C), 113.5 (CH), 66.2 (CH,), 55.4 (CH3), 22.2 (CH,), 10.5 (CH3). Data are consistent with those

reported in the literature.®®

4-Chlorobenzyl 4-methoxybenzoate (16)

(0]

Nenael

The title compound was synthesized according to General Procedure C using 1-chloro-4-(((4-
methoxybenzyl)oxy)methyl)benzene (263 mg, 1.00 mmol), BQH, (6 mg, 5 mol%) and CuCl,*2H,0 (3 mg, 2
mol%) in DMC (12 mL). Purification by column chromatography, eluting with ethyl acetate in light
petroleum (10%) gave the title compound (66 mg, 24%); mp 68-72 °C (lit.,>’ mp 78-79 °C); (Found: M+Na",
276.0552. Cy5H13>°ClOs", requires 276.0553); Umax (CHCl3)/cm™ 1710, 1606, 1512, 1316, 1257, 1099; & (400
MHz; CDCl5) 8.03 (2 H, d, J 8.8, ArH), 7.40-7.34 (4 H, m, ArH), 6.93 (2 H, d, J 8.8, ArH), 5.31 (2 H, s, CH,), 3.86
(3 H, s, CHs); 8¢ (100 MHz; CDCl5) 166.0 (C) 163.5 (C), 134.8 (C), 134.0 (C), 131.7 (CH), 129.5 (CH), 128.7 (CH),
122.3 (C), 113.6 (CH), 65.5 (CH,), 55.4 (CHs); m/z 299 (M+Na®, 100%). Data are consistent with those

reported in the literature.’’

4-(Trifluoromethyl)benzyl 4-methoxybenzoate (17)
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0O

F3C OMe

The title compound was synthesized according General Procedure C using 1-methoxy-4-(((4-
(trifluoromethyl)benzyl)oxy)methyl)benzene (296 mg, 1.00 mmol), BQH, (6 mg, 5 mol%) and CuCl,*2H,0 (3
mg, 2 mol%) in DMC (12 mL). The residue was purified by column chromatography, eluting with ethyl
acetate in light petroleum (10%) and gave the product as a yellow oil (62 mg, 20%); (Found: M+Na®,
310.0815. Ci¢H13F305", requires 310.0817); vmax (CHCI3)/cm™ 3006, 2842, 1709, 1607, 1511, 1461, 1321; &,
(400 MHz; CDCl;) 8.06 (2 H, d, J 9.0, CH), 7.67 (2 H, d, J 8.2, ArH), 7.57 (2 H, d, J 8.2, ArH), 6.96 (2 H, d, J 9.0,
ArH), 5.41 (2 H, s, CH,), 3.89 (3 H, s, CHs); 8¢ (100 MHz; CDCl;) 166.0 (C), 163.6 (C), 140.4 (C), 131.8 (CH),
130.3 (C, g, J 32.5), 128.0 (CH), 127.3 (C, q, J 272.5), 125.0 (CH, g, J 3.9, CH), 122.1 (C), 113.8 (CH), 65.4
(CH,), 55.4 (CH3), one C not observed; m/z 310 (M+Na®, 100%). Data are consistent with those reported in

the literature.*®

2-Tosyl-3,4-dihydroisoquinolin-1(2H)-one (18)

Ts

The title compound was synthesized according General Procedure C using 2-tosyl-1,2,3,4-
tetrahydroisoquinoline (287 mg, 1.00 mmol), BQH, (6 mg, 5 mol%) and CuCl,#2H,0 (3 mg, 2 mol%) in DMC
(12 mL). The residue was purified by column chromatography, eluting with ethyl acetate in light petroleum
(5% — 10% step gradient) to give a colorless solid (71 mg, 23%).

Also synthesized according to General Procedure D using arbutin-derived BQH, (6 mg, 5 mol%), 2-tosyl-
1,2,3,4-tetrahydroisoquinoline (287 mg, 1.00 mmol) and CuCl,*2H,0 (9.0 mg, 5.0 mol%) in dimethyl
carbonate (12 mL). The residue was purified by column chromatography, eluting with ethyl acetate in light

petroleum (5-10% step gradient) gave the product as a colorless solid (164 mg, 54%); mp 134-135 °C (lit.,*
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mp 132-133 °C); (Found (M+H") 302.0853, CicH1sNO5S™ requires 302.0845); (Found (M+Na®) 324.0663,
C16H1sNOsSNa* requires 324.0665); & (400 MHz; CDCl;) 8.04-7.95 (3 H, m, ArH), 7.49 (1 H, app. td, J 7.5,
1.4, ArH), 7.35 (3 H, m, ArH), 7.24 (1 H, d, J 7.5, ArH), 4.26 (2 H, t, J 6.2, CH,CH,N ), 3.15 (2H, t, J 6.2,
CH,CH,N), 2.44 (3 H, s, CHs); 8¢ (100 MHz; CDCls) 163.5 (C), 144.8 (C), 139.3 (C), 136.2 (C), 133.5 (CH), 129.4
(CH), 129.2 (CH), 128.6 (CH), 128.2 (C), 127.5 (CH), 127.4 (CH), 44.7 (CH,), 29.0 (CH,), 21.7 (CHs). Data

matched those in the literature.®

7-Nitro-2-tosyl-3,4-dihydroisoquinolin-1(2H)-one (18)

NTs
O,N

(0]
The title compound was synthesized according to General Procedure C using 7-nitro-2-tosyl-1,2,3,4-
tetrahydroisoquinoline (110 mg, 0.300 mmol) BQH, (2 mg, 5 mol%) and CuCl,*2H,0 (1 mg, 2 mol%) in DMC
(4 mL). Purification by column chromatography, eluting with ethyl acetate in light petroleum (30%) gave the
title compound as a colorless solid (73 mg, 63%); mp 160 °C (dec); (Found M+Na 369.0513, C;cH14N,05Na
requires 369.0515); Umax (ATR)/cm™ 3116, 2924, 1693, 1614, 1593, 1520, 1473, 1431; &, (400 MHz; CDCls)
8.87 (1 H, d, J 2.4, NO,CCHC), 8.34 (1 H, dd, J 8.4, 2.4, NO,CCHCH), 8.02 (2 H, app. dt, J 8.4, 1.9), 7.46 (1L H, d,
18.0),7.38 (2 H, d, J 8.4, SO,CHCH), 4.30 (2 H, t, J 6.2, CH,CH,N), 3.27 (2 H, t, J 6.2, CH,CH,N), 2.47 (3 H, s,
CHs); &¢ (00 MHz; CDCl3) 161.4 (C), 147.6 (C), 145.6 (C), 145.4 (C), 135.4 (C), 129.7(C), 129.6 (CH), 128.8 (CH),

128.7 (CH), 127.6 (CH), 124.6 (CH),

4-Methoxy-N-methyl-N-tosylbenzamide (20)

O
M
N e
Ts
MeO

The title compound was synthesized according to General Procedure C using N-(4-methoxybenzyl)-N,4-

dimethylbenzenesulfonamide (305 mg, 1.00 mmol), BQH, (6 mg, 5 mol%) and CuCl,*2H,0 (2 mg, 2 mol%) in
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DMC (4 mL). Purification by column chromatography, eluting with ethyl acetate in light petroleum (20%)
gave the title compound as a colorless solid (30 mg, 9%); mp 89-90 °C (lit.,"> mp 39-41 °C); &4 (400 MHz;
CDCl;) 7.82 (2 H, app dt, J 8.3, 1.8, ArH), 7.62 (2 H, ddd, J 8.9, 2.9, 2.0, ArH), 7.33 (2 H, d, J 8.3, ArH), 6.91 (2
H, ddd, J 8.9, 2.9, 2.0, ArH), 3.86 (3 H, s, CH30), 3.23 (3 H, s, NCHs), 2.44 (3 H, s, CHs); 8¢ (100 MHz; CDCls)
171.3 (C), 162.9 (C), 144.7 (C), 135.1 (C), 131.4 (CH), 129.6 (CH), 128.4 (CH), 126.4 (CH), 113.6 (CH), 55.5

(CHs), 35.8 (CHs), 21.7 (CH3). Data are consistent with those reported in the literature.*

9H-Xanthen-9-one (21)
COC

o)
The title compound was synthesized according to General Procedure C using xanthene (182 mg, 1.00
mmol), BQH; (6 mg, 5 mol%) and CuCl,*2H,0 (6 mg, 4 mol%) in DMC (12 mL). The product was purified via
column chromatography eluting with ethyl acetate in light petroleum (1%) to give the product as a colorless
solid (65 mg, 33%).
Also synthesized according to General Procedure D using arbutin derived BQH, (6 mg, 5 mol%), xanthene
(182 mg, 1 mmol) and CuCl,*2H,0 (9 mg, 5 mol%) in DMC (12 mL). Purification by column chromatography
gave the product as a colorless solid (171 mg, 87%); mp 173-174 °C (lit.,* mp 174 °C); 8y (300 MHz; CDCl5)
8.37 (2 H, dd, J 8.0, 1.8, ArH), 7.76 (2 H, ddd, J 8.5, 7.1, 1.8, ArH), 7.53 (2 H, dd, J 8.5, 1.0, ArH), 7.41 (2 H,
ddd, J 8.0, 7.1, 1.0, ArH); &¢ (75 MHz; CDCl3) 177.5 (C), 156.1 (C), 134.0 (CH), 126.8 (CH), 123.9 (CH), 121.9

(C), 118.0 (CH). Data are consistent with those reported in the literature.*?

Benzophenone (22)

0]
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The title compound was synthesized according to General Procedure C using diphenylmethane (168 mg,
1.00 mmol), BQH, (6 mg, 5 mol%) and CuCl,*2H,0 (3 mg, 2 mol%) in DMC (12 mL). The product was purified
via column chromatography eluting with ethyl acetate in light petroleum (1%) to give the product as a
colorless solid (60 mg, 33%); mp 47-48 °C (lit.,* mp 47-49 °C); 8y (300 MHz; CDCl;) 7.87-7.79 (4 H, m, ArH),
7.65-7.57 (1 H, m, ArH), 7.55-7.46 (4 H, m, ArH); 8¢ (75 MHz; CDCl5) 196.7 (C), 137.6 (C), 132.4 (CH), 130.1

(CH), 128.3 (CH). Data are consistent with those reported in the literature.**

(4-Methoxyphenyl)(phenyl)methanone (23)

O

MeO l I

The title compound was synthesized according to General Procedure C using 4-methoxydiphenylmethane
(198 mg, 1.00 mmol), BQH, (6 mg, 5 mol%) and CuCl,*2H,0 (3 mg, 2 mol%) in DMC (12 mL). The product
was purified via column chromatography eluting with light petroleum (100%) to give the product as a
colorless solid (74 mg, 35%); mp 60 °C (lit.,* mp 60-62 °C); (Found (M+Na*) 235.0725, C14H1,0,Na* requires
235.0730); 8y (300 MHz; CDCl3) 7.85 (2 H, d, J 8.1, ArH), 7.78 (2 H, d, J 8.1, ArH), 7.63-7.54 (1 H, m, ArH),
7.53-7.45 (2 H, m, ArH), 6.99 (2 H, d, J 8.1, ArH), 3.91 (3 H, s, OCHs); 8¢ (75 MHz; CDCl;) 195.7 (C), 163.3 (C),
138.3 (C), 132.6 (CH), 131.9 (CH), 130.2 (C), 129.7 (CH), 128.2 (CH), 113.6 (CH), 55.5 (CHs). Data are

consistent with those reported in the literature.*

9H-Fluoren-9-one (24)

s

o]
The title compound was synthesized according to General Procedure C using 9H-fluorene (166 mg, 1.00
mmol), BQH; (6 mg, 5 mol%) and CuCl,*2H,0 (3 mg, 2 mol%) in DMC (12 mL). The product was purified via

column chromatography eluting with ethyl acetate in light petroleum (1%) to give the product as a yellow
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solid (33 mg, 19%); mp 80 °C (lit.,"” mp 84 °C); &4 (300 MHz; CDCl5) 7.68 (2 H, app. dt, J 7.5, 0.9, ArH), 7.58-
7.46 (4 H, m, ArH), 7.31 (2 H, app. td, J 7.5, 1.6, ArH); 8¢ (75 MHz; CDCl;) 194.0 (C), 144.3 (C), 134.6 (CH),

134.2 (C), 129.1 (CH), 124.3 (CH), 120.3 (CH). Data are consistent with those reported in the literature.*®

General Procedure E

To a solution of benzoquinone (36 mg, 0.33 mmol) in acetic acid (4 mL) was added the aromatic
hydrocarbon (1.65 mmol, 5 equiv) and the reaction mixture was purged with argon, stirred and irradiated
for the specified time. The reaction mixture was then concentrated in vacuo and purified by flash

chromatography on silica gel (95:5 light petroleum: ethyl acetate) to afford the product.

4-((2,3-Dihydro-1H-inden-1-yl)oxy)phenol (25)

N
CD

The reaction was carried out according to General Procedure E, and was irradiated for 16 h. The residue
was purified by column chromatography, eluting with ethyl acetate in light petroleum (10%) to give the title
compound as a yellow oil (74 mg, 99%); Umax (CHCl3)/cm™ 3600, 3010, 1481, 1290, 1239, 910; (Found:
M+Na®, 249.0880. C;5H140,Na’, requires 249.0886); 6, (400 MHz; CDCls) 7.43 (1 H, d, J 7.5, ArH), 7.34-7.31
(2 H, m, ArH), 7.26-7.23 (1 H, m, ArH), 6.91 (2 H, d, J 8.8, ArH), 6.79 (2 H, d J 8.8, ArH), 5.68 (1 H, dd, J 6.6,
4.3, CH), 4.97 (1 H, s, OH), 3.20-3.10 (1 H, m, CH), 2.96-2.88 (1 H, m, CH), 2.57-2.48 (1 H, m, CH), 2.28-2.20
(1 H, m, CH); 6¢ (100 MHz; CDCl;) 152.4 (C), 149.7 (C), 144.0 (C), 141.9 (C), 128.8 (CH), 126.6 (CH), 125.2

(CH), 124.9 (CH), 117.4 (CH), 116.1 (CH), 82.5 (CH), 32.3 (CH,), 30.1 (CH,); m/z 249 (M+Na*, 100%).

4-(Benzhydryloxy)phenol (26)

Jpo.
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The reaction was carried out according to General Procedure E, and was irradiated for 40 h. The residue
was purified by column chromatography, eluting with ethyl acetate in light petroleum (5%) to give the title
compound as a yellow oil (37 mg, 41%); vmax (CHCl3)/cm™ 3691, 3089, 1507, 1239, 917; (Found: M-H",
275.1062. Ci9H;50;, requires 275.1062); &y (400 MHz; CDCl;) 7.48-7.42 (4 H, m, ArH), 7.41-7.34 (4 H, m,
ArH), 7.31 (2 H, tt,J 7.3, 1.4, ArH), 6.87 (2 H, d, J 9.0, ArH), 6.71 (2 H, d, /9.0, ArH), 6.14 (1 H, s, CH); 6. (100
MHz; CDCl;) 152.4 (C), 149.2 (C), 141.5 (C), 128.6 (CH), 127.7 (CH), 127.0 (CH), 117.5 (CH), 116.0 (CH), 82.7

(CH); m/z 275 (M-H*, 100%). Data are consistent with those reported in the literature.*

Isochromane-1,1-d,

To a solution of d-formaldehyde (4.8 g, 20% solution in D,0) was added H,SO,4 (100 yL, 2.00 mmol) and
phenethyl alcohol (1.83 g, 15.0 mmol) and the reaction mixture was heated at 65 °C for 3 d. The reaction
mixture was cooled and ethyl acetate (50 mL) and water (50 mL) were added and the phases were
separated. The organic layer was dried (MgS0O,), filtered and concentrated in vacuo. The residue was
purified by column chromatography, eluting with ethyl acetate in light petroleum (5%) to give the title
compound as a colorless oil; (Found: M*, 136.0851. CoHsD,", requires 136.0852); Umax (CHCl3)/cm™ 3066,
3008, 1731, 1494, 1465, 1252, 1109; &, (400 MHz; CDCl3) 7.20-7.10 (3 H, m, ArH), 7.05-6.95 (1 H, m, ArH),
4.00 (2 H, t,J 5.7, 3-CH,), 2.88 (2 H, t, J 5.7, 4-CH,); &¢ (100 MHz; CDCl;) 134.7 (C), 133.2 (C), 128.8 (CH),
126.3 (CH), 125.9 (CH), 124.3 (CH), 67.4 67.0 (pent, J 22.0, CD,), 65.3 (3-CH,), 28.3 (4-CH,). Data are

consistent with those previously reported.”
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