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1. General information

Unless stated otherwise, all reactions were performed using oven-dried 10 mL microwave vials
sealed with an aluminium crimp caps, and were stirred with Teflon-coated magnetic stirrer bars.
Dry tetrahydrofuran (THF), toluene, hexanes and diethyl ether were obtained after passing these
previously degassed solvents through activated alumina columns (Mbraun, SPS-800). All other
solvents and commercial reagents were used as supplied without further purification unless stated
otherwise.

Room temperature (rt) refers to 20-25 °C. Ice/water and COx(s)/acetone baths were used to obtain
temperatures of 0 °C and -78 °C respectively. All reactions involving heating were carried out using
DrySyn blocks and a contact thermometer. In vacuo refers to reduced pressure through the use of
a rotary evaporator

Analytical thin layer chromatography was carried out using aluminium plates coated with silica
(Kieselgel 60 F2s4 silica) and visualization was achieved using ultraviolet light (254 nm), followed by
staining with a 1% aqueous KMnOa solution. Flash chromatography used Kieselgel 60 silica in the
solvent system stated.

Melting points were recorded on an Electrothermal 100 apparatus and are uncorrected.

Infrared spectra were recorded on a Shimadzu IRAffinity-1 Fourier Transform ATIR spectrometer as
thin films using a Pike MIRacle ATR accessory. Characteristic peaks are quoted (Vmax/ cm™).

1H, 13C, 1°F NMR spectra were obtained on either a Bruker Avance 400 (400 MHz 'H, 101 MHz 13C,
376 MHz *°F) or a Bruker Avance 500 (500 MHz 'H, 126 MHz 13C, 471 MHz '°F) spectrometer at rt in
the solvent stated. Chemical shifts are reported in parts per million (ppm) relative to the residual
solvent signal. All coupling constants, J, are quoted in Hz. Multiplicities are reported with the
following symbols: s = singlet, d = doublet, t = triplet, g = quartet, m = multiplet and multiples
thereof. The abbreviation Ph to denote phenyl, br to denote broad.

High resolution mass spectrometry (HRMS, m/z) data was acquired either at Cardiff University on a
Micromass LCT spectrometer or at the EPSRC UK National Mass Spectrometry Facility at Swansea

University.



2. Experimental and characterization data (hydrogen transfer-SyAr)
2.1. Synthesis of secondary benzylic alcohols
2.1.1. General procedure 1

o) OH
NaBH, (1.5 equiv)

Me > Me
rt, MeOH, 24 h

R R

A round-bottomed flask containing a magnetic stirrer bar was charged with the requisite
acetophenone (1 equiv), methanol (0.4 M) and NaBH4 (1.5 equiv). The reaction mixture was stirred
at rt for 24 h. The reaction mixture cooled to 0 °C and quenched with sat. ag. NH4Cl and H;O. It was
transferred to separatory funnel followed by the addition of EtOAc and H.0. The organic layer was
collected and the aqueous phase washed with EtOAc (x 2). The organics were combined, washed
with brine, dried over MgSO0,, filtered and concentrated in vacuo. The crude product was purified

by flash silica column chromatography.

2.1.2. General procedure 2

o) OH
R'MgX (1.2 equiv)

H > R'
0°C-rt, THF, 24 h

R R

A flame dried round-bottomed flask containing a magnetic stirrer bar was charged with the requisite
aldehyde (1 equiv) and dry THF. The mixture was cooled to 0 °C and to this solution was added
dropwise the appropriate Grignard reagent (1.2 equiv). The reaction mixture was stirred at rt for
24 h. The reaction mixture cooled to 0 °C and quenched with sat. ag. NH4Cl and H2O. It was
transferred to separatory funnel followed by the addition of EtOAc and H.0. The organic layer was
collected and the aqueous phase washed with EtOAc (x 2). The organics were combined, washed
with brine, dried over MgSO., filtered and concentrated in vacuo. The crude product was purified

by flash silica column chromatography.



1-(4-fluorophenyl)ethan-1-ol
OH

Me

1

The title compound 1-(4-fluorophenyl)ethan-1-ol was prepared according to general procedure 1
from 4’-fluoroacetophenone (11.0 mL, 12.5 g, 90.6 mmol) with NaBHs (5.14 g, 136 mmol) in
methanol (250 mL). Purification by flash silica column chromatography (eluent = 10% EtOAc in
hexanes, 50 x 150 mm silica) gave a colourless oil (10.6 g, 83%). Rs = 0.30 (eluent = 20% EtOAc in
hexanes); H NMR (500 MHz, CDCls) 64: 1.48 (3H, d, J 6.5), 1.77 (1H, brs), 4.90 (1H, q, J 6.5), 6.98-
7.08 (2H, m), 7.30-7.39 (2H, m); °F NMR (471 MHz, CDCls) &¢: -115.3. Spectroscopic data in

accordance with that stated in the literature.!
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1-(4-fluorophenyl)propan-1-ol
OH

Et

F

The title compound 1-(4-fluorophenyl)propan-1-ol was prepared according to general procedure 2
from 4-fluorobenzaldehyde (1.00 mL, 1.16 g, 9.32 mmol) using a 3.0 M ethylmagnesium bromide in
Et,0 solution (3.70 mL, 11.2 mmol) in dry THF (20 mL). Purification by flash silica chromatography
(eluent = 5-15% EtOAc in hexanes, 50 x 130 mm silica) gave a pale yellow oil (1.41 g, 98%). Rt =0.38
(eluent = 20 % EtOAc in hexanes); vmax / cm™ (film) 3343, 2970, 1604, 1508, 1221, 1155, 1011, 972,
827, 528, 538; 1H NMR (500 MHz, CDCls) 84: 0.90 (3H, t,J 7.5), 1.66-1.88 (3H, m), 4.59 (1H, dt, J 6.6,
3.4),6.99-7.07 (2H, m), 7.28-7.34 (2H, m); *F NMR (377 MHz, CDCl3) &¢: -115.3; *C NMR (101 MHz,
CDCls) 6¢: 10.2, 32.1, 75.5, 115.3 (d, J 21.4), 127.7 (d, J 8.0), 140.4 (d, J 3.0), 162.3 (d, J 246.0); HRMS
(CI*) calculated for [CoH100F]* (M-H)* m/z 153.0721, found 153.0720, (-0.8 ppm).
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1-(4-fluorophenyl)-2-methylpropan-1-ol

i-Pr

F

The title compound 1-(4-fluorophenyl)-2-methylpropan-1-ol was prepared according to general

procedure 2 from 4-fluorobenzaldehyde (1.00 mL, 1.16 g, 9.32 mmol) using a 2.0 M

isopropylmagnesium chloride in Et;0 (5.60 mL, 11.2 mmol) in dry THF (20 mL). Purification by flash

silica chromatography (eluent = 5-15% EtOAc in hexanes, 40 x 150 mm silica) gave the title

compound (639 mg, 41%) as a yellow oil. Rf = 0.46 (eluent = 20% EtOAc in hexanes); Vmax/ cm™ (film)

3375, 2965, 2876, 1601, 1506, 1219, 1155, 1028, 1009, 841, 818, 773, 579, 542; 'H NMR (400 MHz,

CDCls) 64:0.79 (3H, d, J6.8),0.99 (3H, d, /6.8), 1.92 (1H, oct, J 6.8), 4.36 (1H, d, J 6.8), 6.97-7.07 (2H,

m), 7.25-7.32 (2H, m); °F NMR (377 MHz, CDCls) &¢: -115.4; 3C NMR (126 MHz, CDCls) &¢: 18.3,

19.0, 35.5, 79.5, 115.1 (d, J 21.3), 128.2 (d, J 8.1), 139.4 (d, J 3.2), 162.3 (d, J 245.4); HRMS (NSI*)

calculated for [C10H120F]* (M-H)* : m/z 167.0878, found 167.0882, (+2.6 ppm).
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Cyclohexyl(4-fluorophenyl)methanol
OH

Cy

F

The title compound cyclohexyl(4-fluorophenyl)methanol was prepared according to general
procedure 2 from 4-fluorobenzaldehyde (1.00 mL, 1.16 g, 9.32 mmol) using a 1.3 M
cyclohexylmagnesium chloride in THF/toluene solution (8.60 mL, 11.2 mmol) in dry THF (20 mL).
Purification by flash silica chromatography (eluent = 5-10% EtOAc in hexanes, 50 x 150 mm silica)
gave the title compound (1.48 g, 76%) as a yellow oil. Rf=0.54 (eluent = 20% EtOAc in hexanes); Vmax
/ cm (film) 3362, 2920, 2851, 1605, 1512, 1450, 1219, 1152, 1078, 1013, 835, 565, 529; 'H NMR
(400 MHz, CDCls) 64: 0.82-1.30 (5H, m), 1.30-1.42 (1H, m), 1.51-1.84 (5H, m), 1.91-2.01 (1H, m), 4.36
(1H, d, J 7.2), 6.97-7.06 (2H, m), 7.22-7.30 (2H, m); °F NMR (377 MHz, CDCl3) &: -115.4; 13C NMR
(101 MHz, CDCls) 6¢: 26.1, 26.2, 26.5, 28.9, 29.3, 45.2, 78.8, 115.1 (d, J 21.3), 128.3 (d, / 8.0), 139.4
(d, J 3.1), 162.2 (d, J 246.0); HRMS (CI*) calculated for [Ci3H160F]* (M-H)* : m/z 207.1191, found
207.1193, (+1.1 ppm).



o U
67670
T56°0 4
200°7
T10°T 1
TE0'T
$E0T o
0107 o
€90°T 4
T£0°T o
£60°T
9TT'T |
€277
[an e
LETT

SHT'T

€517

69T°T
[ARE
verT
807'T
917’1
oveT L
8v'T
LE€T L
The'T
sbe'T ] -
0S€°T -
69¢'T |
61 ]
22671
9657 L
55T
95T -
€257

0.0

0.5

1.0

$
=
1.5

%R.m L

o0 -

2.0

35 30 25

4.0

€85°T .
Teor | —— Foor
€657
T19°T L
079'T 1
979'T =
0£9'7 |
€97 | r
LE9°T
89°T §
2597 L
9597 |
099°T =
SL9°T
697 r
€897
£89°T
[A78%
6vLT
€527
8SL°T

TLTAHF — L F69°C
€LLT
182°T
0607 ]
6€6'T §
€V6'T -
1h6'7 1
2567 H
9S6'T
SL6°T N
6467
€867
8bEP -
99€'P
1669 ] L
€00
+10°2 r
610°Z §
5202
9€0Z |
'L

4.5

P9E'STT-

5.0
f1 (ppm)

6.0 5.5

6.5

7.0

00 [

™

9.0 85 80 7.5

9.5

0ST°LH

-140 -160 -180 -200 -220 -240 -260 -280

-120

-60 -80 -100
f1 (ppm)
10

-40

-20

60 40 20

80




139.412
139.381
128.330

128.251
115.217
115.006

mmmmm

NNNNN

— 163.448
— 161.012
- 78.840
~ 77.160
45.172
3
9
5
1
o

<
<

T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 l(fJ?( )90 80 70 60 50 40 30 20 10 0 -10
ppm.

1-(4-fluorophenyl)-2-phenylethan-1-ol
OH

Bn

F

The title compound 1-(4-fluorophenyl)-2-phenylethan-1-ol was prepared according to general
procedure 2 from 4-fluorobenzaldehyde (1.00 mL, 1.16 g, 9.32 mmol) using a 1.4 M
benzylmagnesium chloride in THF (8.00 mL, 11.2 mmol) in dry THF (20 mL). Purification by flash
silica chromatography (eluent = 5-15% EtOAc in hexanes, 40 x 150 mm silica) gave the title
compound (1.23 g, 61%) as a yellow solid. mp 34-37 °C (Lit. 43-44 °C)?; R¢= 0.40 (eluent = 20% EtOAc
in hexanes); vmax / cm™ (film) 3343, 2909, 1599, 1512, 1452, 1223, 1161, 1051, 995, 820, 731, 691,
544; 'H NMR (400 MHz, CDCls) &x: 2.92-3.06 (2H, m), 4.89 (1H, dd, J 8.0, 5.2), 6.98-7.07 (2H, m),
7.14-7.20 (2H, m), 7.21-7.27 (1H, m), 7.27-7.35 (4H, m); °F NMR (377 MHz, CDCls) &¢: -115.0; 13C
NMR (101 MHz, CDCl3) &c: 46.3, 74.8, 115.3 (d, J 21.4), 126.8, 127.7 (d, J 8.1), 128.7, 129.6, 137.8,
139.6 (d, J 3.1), 162.3 (d, J 246.2); HRMS (NSI*) calculated for [C14H120F]* (M-H)* : m/z 215.0878,
found 215.0880, (+1.1 ppm).

11



13424
196'C
SL6'C
§66'C

800°€
620
wo'e

€L8F
988t
£68'%
906’

666'9 1
£00°Z
21024
€20°L
620°L
PEO'L
Sv0°L o
050°Z
850°L
S9T°L o
nys
78T
98T°L
€CCLA
12Tl
0z,
8€T’L
SbeL
15¢L
09¢°
€92°L
1972
+87°L
06¢°L
€60,
667°L
v0E'L
80€°L
aeL
T2EL A
STE'L A
67€°L
PEE'L o
LA

L

N‘

0'C
%O.N
LT
134

00 -05

0.5

100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0
f1 (ppm)

10.5

[0

LI B R B

LI RN E A IR I B D RN B BN BN EENLE BN B B B

L e L B B B B S
-80

LA B L B

LI B B

80

-40 -60 -100  -120  -140  -160  -180  -200 -220  -240  -260  -280
f1 (ppm)

-20

40 20

60

12



NNNNNNNN

— 163.521
— 161.083
9
9
7
9
8
7
7
6
—77.160
— 74817
46.292

T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)

(4-Fluorophenyl)(phenyl)methanol

Ph

F

The title compound (4-fluorophenyl)(phenyl)methanol was prepared according to general
procedure 1 from 4-fluorobenzophenone (1.00 g, 5.00 mmol) with NaBH4 (284 mg, 7.50 mmol) in
methanol (12 mL). Purification by flash silica column chromatography (eluent = 10-30% EtOAc in
hexanes) gave a white solid (918 mg, 91%). mp 34-37 °C (Lit. 42-43 °C)3; Rf = 0.40 (eluent = 20%
EtOAc in hexanes, 50 x 130 mm silica); vmax / cm™ (film) 3383, 3300, 3022, 1601, 1508, 1491, 1449,
1227, 1159, 1036, 1013, 851, 814, 723, 694, 646, 563; 'H NMR (500 MHz, CDCl3) &+: 2.22 (1H, d, J
3.5), 5.83 (1H, d, J 3.5), 6.98-7.06 (2H, m), 7.26-7.39 (7H, m); °F NMR (377 MHz, CDCls) &¢: -115.1;
13C NMR (126 MHz, CDCls) &¢: 75.8, 115.4 (d, J 21.5), 126.6, 127.9, 128.4 (d, J 8.2), 128.7, 139.7 (d,
13.2),143.8, 162.3 (d, J 246.0); HRMS (CI*) calculated for [C13H100F]* (M-H)* : m/z 201.0721, found
201.0720, (-0.6 ppm).
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1-(4-fluoro-3-methylphenyl)ethan-1-ol

Me
Me
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The title compound 1-(4-fluoro-3-methylphenyl)ethan-1-ol was prepared according to general
procedure 2 from 4-fluoro-3-methylbenzaldehyde (967 mg, 7.00 mmol) using a 3.0 M
methylmagnesium bromide in Et,O solution (2.80 mL, 8.40 mmol) in dry THF (20 mL). Purification
by flash silica chromatography (eluent = 10-25% EtOAc in hexanes, 40 x 140 mm silica) gave a pale
yellow oil (1.01 g, 94%). Rs = 0.34 (eluent = 20% EtOAc in hexanes); vmax / cm™ (film) 3337, 2970,
1503, 1371, 1248, 1209, 1146, 1115, 928, 876, 818, 756, 604, 440; *H NMR (400 MHz, CDCl3) 6:
1.47 (3H, d, J6.4),1.74 (1H, d, J 3.6), 2.28 (3H, d, J 2.0), 4.85 (1H, dq, J 6.4, 3.2), 6.92-7.01 (1H, m),
7.11-7.17 (1H, m), 7.20 (1H, dd, J 7.5, 2,4); °F NMR (377 MHz, CDCls) &¢: -119.6; 13C NMR (126 MHz,

CDCl3) 8c: 14.7 (d, J 3.5), 25.4, 70.0, 115.0 (d, J 22.4), 124.4 (d, J 8.1), 124.9 (d, J 17.4), 128.7 (d, J

5.2),141.3 (d, J3.5), 160.8 (d, J 244.3); HRMS (NSI*) calculated for [CsH10OF]* (M-H)* : m/z 153.0721,

found 153.0725, (+2.5 ppm).
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1-(4-fluoro-2-methylphenyl)ethan-1-ol
Me OH

Me

F

The title compound 1-(4-fluoro-2-methylphenyl)ethan-1-ol was prepared according to general
procedure 2 from 4-fluoro-2-methylbenzaldehyde (967 mg, 7 mmol) using a 3.0 M
methylmagnesium bromide in Et,O solution (2.80 mL, 8.40 mmol) in dry THF (20 mL). Purification
by flash silica chromatography (eluent = 10-25% EtOAc in hexanes, 40 x 140 mm silica) gave a pale
yellow oil (1.00 g, 93%). Rs = 0.34 (eluent = 20% EtOAc in hexanes); vmax / cm™ (film) 3325, 2982,
1614, 1589, 1495, 1447, 1269, 1244, 1150, 1113, 1074, 1003, 953, 889, 860, 816, 584, 480; *H NMR
(400 MHz, CDCls) 64: 1.45 (3H, d, J 6.4), 1.67 (1H, d, J 3.6), 2.34 (3H, s), 5.10 (1H, dq, J 6.4, 3.6), 6.84
(1H, dd, J 9.6, 2.8), 6.91 (1H, dt, J 8.4, 2.8), 7.47 (1H, dd, J 8.8, 6.0); °F NMR (377 MHz, CDCls) &¢: -
116.4; 13C NMR (126 MHz, CDCls) &¢: 19.1 (d, J 1.4), 24.2, 66.5, 113.0 (d, J 20.8), 117.0 (d, J 21.0),
126.4 (d, J 8.4), 136.8 (d, J 7.7), 139.6 (d, J 3.0), 161.8 (d, J 245.2); HRMS (NSI*) calculated for
[CoH100F]* (M-H)* : m/z 153.0721, found 153.0725, (+2.5 ppm).
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The title compound 1-(3-chloro-4-fluorophenyl)ethan-1-ol was prepared according to general
procedure 1 from 3’-chloro-4’-fluoroacetophenone (690 mg, 4.00 mmol) with NaBHa (227 mg, 6.00
mmol) and methanol (10 mL). Purification by flash silica column chromatography (eluent = 15%
EtOAc in hexanes, 30 x 110 mm silica) gave a pale yellow oil (669 mg, 96%). Rs = 0.34 (eluent = 20%
EtOAc in hexanes); vmax / cm™ (film) 3321, 2982, 1499, 1248, 1090, 1074, 916, 818, 708, 677, 513,
466; 'H NMR (500 MHz, CDCl3) &4: 1.48 (3H, d, J 6.5), 1.79 (1H, d, J 3.5), 4.83-4.92 (1H, m), 7.11 (1H,
t, J 8.5), 7.20-7.25 (1H, m), 7.43 (1H, dd, J 7.0, 2.0); °F NMR (471 MHz, CDCl3) &¢: -117.6; 3C NMR
(126 MHz, CDCls) &¢: 25.5, 69.4, 116.6 (d, J 21.0), 121.0 (d, J 17.8), 125.2 (d, J 7.2), 127.8, 142.9 (d, J
3.8), 157.4 (d, J 248.5); HRMS (CI*) calculated for [CsH1oNCIF]* [M+NHa-H20]* : m/z 174.0480, found

174.0481, (+0.4 ppm).
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1-(3,4-difluorophenyl)ethan-1-ol

Me

F

The title compound 1-(3,4-difluorophenyl)ethan-1-ol was prepared according to general procedure
1 from 3’,4’-difluoroacetophenone (401 uL, 500 mg, 3.20 mmol) with NaBH4 (182 mg, 4.80 mmol)
in methanol (8 mL). Purification by flash silica column chromatography (eluent = 15% EtOAc in
hexanes, 30 x 100 mm silica) gave a colourless oil (478 mg, 94%). Rs = 0.28 (eluent = 20% EtOAc in
hexanes); vmax / cm™ (film) 3325, 2982, 1610, 1517, 1433, 1371, 1277, 1150, 1117, 876, 818, 778,
629; 'H NMR (400 MHz, CDCls) 64: 1.47 (3H, d, J 6.4), 1.79 (1H, d, J 3.6), 4.88 (1H, dq, J 3.6, 6.4),
7.03-7.17 (2H, m), 7.17-7.25 (1H, m); 1°F NMR (377 MHz, CDCls) &¢: -140.0 (d, Jrr 21.1), -137.6 (d, Jie
21.1); 3C NMR (101 MHz, CDCls) &¢: 25.5, 69.5 (d, J1.2), 114.5 (d, J 17.7), 117.3 (d, J 17.3), 121.4
(dd, J6.4, 3.6), 143.0 (m), 148.9 (dd, J 82.1, 12.8), 151.3 (dd, J 83.0, 12.7); HRMS (CI*) calculated for
[CsH7OF2]* (M-H)* : m/z 157.0470, found 157.0470, (-0.3 ppm).
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1-(2-fluorophenyl)ethan-1-ol
F OH

Me

The title compound 1-(2-fluorophenyl)ethan-1-ol was prepared according to general procedure 2

from 2-fluorobenzaldehyde (1.00 mL, 1.18 g, 9.49 mmol) using a 3.0 M methylmagnesium bromide

in Et,0 solution (3.80 mL, 11.4 mmol) in dry THF (20 mL). Purification by flash silica chromatography

(eluent = 5-15% EtOAc in hexanes, 40 x 130 mm silica) gave a pale yellow oil (1.11 g, 84%). Rf=0.42

(eluent = 20% EtOAc in hexanes); vmax / cm™ (film) 3321, 2978, 1616, 1585, 1487, 1452, 1222, 1179,

1074, 1009, 901, 824, 750. 484; *H NMR (500 MHz, CDCls) &4: 1.53 (3H, d, J 6.5), 1.87 (1H, d, J 4.5),

5.17-5.25 (1H, m), 7.02 (1H, ddd, J 10.6, 8.2, 1.2), 7.15 (1H, dt, J 7.5, 1.5), 7.21-7.28 (1H, m), 7.49

(1H, dt, J 7.5, 1.5); 1°F (377 MHz, CDCls) &¢: -120.1; 3C NMR (101 MHz, CDCls) 5¢: 24.1 (d, J 0.8), 64.7

(d,/3.1),115.4 (d, J21.9),124.4 (d, J3.4),126.8 (d, J4.5),128.9 (d, J 8.4), 132.8 (d, J 13.3), 159.9 (d,

J 246.0); HRMS (CI*) calculated for [CsH130ONF]* (M+NH4)* : m/z 158.0976, found 158.0979, (+2.1

ppm).
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1-(4-chlorophenyl)ethan-1-ol

Me

Cl
The title compound 1(4-chlorophenyl)ethan-1-ol was prepared according to general procedure 2
from 4-chlorobenzaldehyde (1.97 g, 14.0 mmol) using a 3.0 M methylmagnesium bromide in Et,0
solution (7.00 mL, 21.0 mmol) in dry THF (60 mL). Purification by flash silica chromatography (eluent
=10-30% EtOAc in hexanes, 50 x 150 mm silica) gave a pale yellow oil (1.86 g, 85%). Rf= 0.30 (eluent
=20% EtOAc in hexanes); H NMR (500 MHz, CDCls) 6x: 1.48 (3H, d, J6.0), 1.78 (1H, br), 4.89 (1H, q,

J6.5), 7.32 (4H, s). Spectroscopic data in accordance with that stated in the literature.*
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1-(2-chlorophenyl)ethan-1-ol
Cl OH
Me

The title compound 1-(2-chlorophenyl)ethan-1-ol) was prepared according to general procedure 2
from 2-chlorobenzaldehyde (1.00 mL, 1.25 g, 8.87 mmol) using a 3.0 M methylmagnesium bromide
in Et,0 solution (3.60 mL, 10.7 mmol) in dry THF (20 mL). Purification by flash silica chromatography
(eluent = 5-15% EtOAc in hexanes, 50 x 140 mm silica) gave a pale yellow oil (1.28 g, 92%). Rf = 0.46

(eluent = 20% EtOAc in hexanes); vmax / cm™ (film) 3318, 2978, 1477, 1435, 1200, 1132, 1094, 1047,

1032, 1007, 899, 748, 691, 606, 461; 'H NMR (500 MHz, CDCl3) &4: 1.50 (3H, d, J 6.5), 1.97 (1H, br),

5.30 (1H, q, J 6.5), 7.20 (1H, dt, J 7.5, 1.5), 7.27-7.35 (2H, m), 7.60 (1H, dd, J 7.5, 1.5); 13C NMR (101

MHz, CDCl3) 6c: 23.6, 67.1, 126.5, 127.3, 128.5, 129.5, 131.8, 143.2; HRMS (CI*) calculated for

[CsH13CION]* (M+NH4)* : m/z 174.0680, found 174.0680, (-0.1 ppm).
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2.2. Optimization of hydrogen transfer-SnAr protocol

catalyst (5 mol %)
ligand (5 mol %)
OH phenol (equiv) OH
base (equiv)
Me Me
solvent (m)
F time (h) PhO
T (°C)
mesitylene (1 equiv)

Me SnAr Me

F PhO
2 3
A 10 mL microwave vial was charged with phenol (41.4 mg, 0.440 mmol, 1.1 equiv), KCOs (60.8 mg,
0.440 mmol, 1.1 equiv), ligand (5.00 mol %) and catalyst (5.00 mol %). The vial was then charged
with solvent (0.4 mL) and 1-(4-fluorophenyl)ethan-1-ol (50.6 uL, 56.1 mg, 0.400 mmol, 1 equiv), it
was sealed with a cap and left to react at 130 °C for 24 hours. After cooling to room temperature,
mesitylene (55.6 uL, 48.1 mg, 0.400 mmol) was added to the mixture followed by H,O (1 mL) and

Et20 (1 mL). The vial was stirred for 30 seconds and the top layer was sampled and analysed using

H NMR.
Entry | Catalyst (5 mol Ligand / Phenol Base Solvent | Temp | Time | 1 2 3 4
%) Additive (equiv) | (equiv) (m) (°C) (h) | (%) | (%) | (%) | (%)
1 - - 1.1 K2CO3 DMSO 130 24 98 0 0 0
(1.1) (1)
2 Ru(PPH3)3(CO)(H)2 - 1.1 K2CO3 DMSO 130 24 23 2 38 | 25
(1.1) (1)
3 [Cp*IrCl2])2 - 1.1 K2CO3 DMSO 130 24 29 1 37 3
(1.1) (1)
4 [Knolker] MesNO.2H>0 1.1 K2CO3 DMSO 130 24 95 - - -
(10 mol %) (1.1) (1)
5 Ru(PPH3)3(CO)(H)2 Xantphos 1.1 K2CO3 DMSO 130 24 7 1 35 | 33
(5 mol %) (1.1) (1)
6 Ru(PPH3)3(CO)(H)2 DPEphos 1.1 K2CO3 DMSO 130 24 7 2 37 | 40
(5 mol %) (1.1) (1)
7 Ru(PPH3)3(CO)(H)2 DCPB 1.1 K2CO3 DMSO 130 24 4 1 48 | 30
(5 mol %) (1.1) (1)
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8 | Ru(PPHs)3(CO)(H)2 DPPE 1.1 K2CO3 DMSO | 130 24 0 1 | 62 | 28
(5 mol %) (1.1) (1)
9 | Ru(PPH3)3(CO)(H)2 DPPP 1.1 K2CO3 DMSO | 130 24 1 1 | 56 | 36
(5 mol %) (1.1) (1)
10 | Ru(PPHs)3(CO)(H)2 DCPE 1.1 K2CO3 DMSO | 130 24 2 1 | 49 | 36
(5 mol %) (1.1) (1)
11 | Ru(PPH3)3(CO)(H)2 DPPE 1.1 K2CO3 DMSO | 130 | 24 | 63| 1 | 25 | 7
(2.5 mol %) (2.5 mol %) (1.1) (1)
12 | Ru(PPH3)3(CO)(H)2 DPPE 1.5 K2COs DMSO | 130 | 24 4 2 | 46 | 38
(5 mol %) (1.5) (1)
13 | Ru(PPHs)3(CO)(H)2 DPPE 1.1 Cs2COs | DMSO | 130 24 2 2 | 44 | 34
(5 mol %) (1.1) (1)
14 | Ru(PPHs)3(CO)(H)2 DPPE 1.1 EtsN DMSO | 130 24 | 43 | 26 | 10 | 3
(5 mol %) (1.1) (1)
15 | Ru(PPHs)3(CO)(H)2 DPPE 1.1 K2CO3 DMAC | 130 24 6 3 | 46 | 44
(5 mol %) (1.1) (1)
16 | Ru(PPH3)3(CO)(H)2 DPPE 1.1 K2CO3 DMF 130 | 24 |38 | 0 |30 | 23
(5 mol %) (1.1) (1)
17 | Ru(PPH3)3(CO)(H)2 DPPE 1.1 K2CO3 DMSO | 130 | 24 2 2 | 45 | 37
(5 mol %) (1.1) (0.5)
18 | Ru(PPH3)3(CO)(H)2 DPPE 1.1 K2CO3 DMSO | 130 | 24 8 0 | 58 | 34
(5 mol %) (1.1) (2)
19 | Ru(PPHs)3(CO)(H)2 DPPE 1.1 K2CO3 DMSO | 115 24 | 10 | 3 | 47 | 39
(5 mol %) (1.1) (1)
20 | Ru(PPHs)3(CO)(H)2 DPPE 1.1 K2CO3 DMSO | 150 24 | 14| - | 52 | 26
(5 mol %) (1.1) (1)
21 | Ru(PPH3)3(CO)(H)2 DPPE 1.1 K2CO3 DMSO | 130 | 16 | <1 | <1 | 52 | 34
(5 mol %) (1.1) (1)
PPh; TMS
PhsP., | H
Ru’. «cl, C 0
~ re
oc”| “H AN T™S
PPh, ¢ c _Fe_
oCc” I *Cco
(of0)
Ru(PPh;)(CO)(H), [Cp*IrCl,], Knolker
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2.2.1. Optimization of hydrogen transfer-SnAr protocol (dehydrogenative)

Ru(PPh3);(CO)(H), (5 mol %)
dppe (5 mol %) o
phenol (1.1 equiv)

Me K,CO3 (1.1 equiv) Me
r

F 130 °C, DMSO (1 M), 24 h PhO
mesitylene (1 equiv)

oxidant (equiv)

OH

A 10 mL microwave vial was charged with phenol (41.4 mg, 0.440 mmol, 1.1 equiv), K2COs3 (60.8 mg,
0.4400 mmol, 1.1 equiv), DPPE (8.00 mg, 5.00 mol %) and Ru(PPhs)3(CO)(H)2 (18.3 mg, 5.00 mol %).
The vial was then charged with DMSO (0.4 mL), oxidant (equiv) and 1-(4-fluorophenyl)ethan-1-ol
(50.6 pL, 56.1 mg, 0.400 mmol), it was sealed with a cap and left to react at 130 °C for 24 hours.
After cooling to room temperature, mesitylene (55.6 pL, 48.1 mg, 0.400 mmol) was added to the
mixture followed by H.O (1 mL) and Et;O (1 mL). The vial was stirred for 30 seconds and the top

layer was sampled and analysed using *H NMR.

Entry Oxidant Oxidant (equiv) 3 (%)?
1 Acetone 2 75
2 Acetophenone 2 81
3 2-Butanone 2 76
4 Cyclohexanone 2 56
5 3,3-Dimethylbutanone 2 67
6 3,3-Dimethylbut-1-ene 2 46
7 1-hexene 2 53
8 3-Methyl-2-butanone 2 72
9 4-Methyl-2-pentanone 2 72
10 Styrene 2 42
11 Crotonitrile 2 54
12 Acetone 5 81 (79)°
13 Acetophenone 5 86
14 2-Butanone 5 85
15 3-Methyl-2-butanone 5 89
16 4-Methyl-2-pentanone 5 85

aNMR yield with respect to mesitylene as internal standard.
blsolated yield.
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2.2.2. General procedure 3

Ru(PPH3)3(CO)(H), (5 mol %)
OH dppe (5 mol %) o)
NucH (1.1 equiv)
Me K,CO; (1.1 equiv) Me

F 130 °C, DMSO (1 M), 24 h R
1 acetone (5 equiv)
A 10 mL microwave vial equipped with a magnetic stirrer bar was charged with Ru(PPhs)3(CO)(H)
(18.3 mg, 5.00 mol %), DPPE (8.0 mg, 5.00 mol %), nucleophile (0.4400 mmol, 1.1 equiv) and K,CO3
(60.8 mg, 0.4400 mmol). To this mixture was added DMSO (0.4 mL), acetone (147 uL, 116.2 mg, 2
mmol) and 1-(4-fluorophenyl)ethan-1-ol (50.6 pL, 56.1 mg, 0.400 mmol). (Entry 12 conditions). The
vial was sealed with a cap and left to react at 130 °C for 24 hours. After cooling, the reaction mixture
was transferred to a separatory funnel and the vial washed with EtOAc (25 mL) and H>O (25 mL).
The organic layer was collected and the aqueous phase washed with EtOAc (2 x 25 mL). The organics
were combined, washed with brine, dried over MgSO0,, filtered and concentrated in vacuo. The

crude product was purified by flash silica column chromatography.

1-(4-phenoxyphenyl)ethan-1-one

Me

3

The title compound 1-(4-phenoxyphenyl)ethan-1-one (3) was prepared according to general
procedure 3 using phenol (41.4 mg, 0.440 mmol) as a nucleophile. Purification by flash silica
chromatography (eluent = 2% EtOAc in hexanes, 30 x 160 mm silica) gave an off-white solid (67 mg,
79%). mp 40-43 °C (Lit. 45-47 °C)>; R¢= 0.43 (eluent = 20% EtOAc in hexanes); vmax / cm™ (film) 3059,
2994, 1672, 1572, 1414, 1360, 1244, 1161, 1111, 957, 847, 799, 768, 696, 575, 501; *H NMR (500
MHz, CDCls) 84: 2.57 (3H, s), 6.97-7.03 (2H, m), 7.04-7.10 (2H, m), 7.17-7.23 (1H, m), 7.36-7.44 (2H,

m), 7.91-7.97 (2H, m). Spectroscopic data in accordance with that stated in the literature.®
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2.2.3. Optimization of hydrogen transfer-SnAr protocol (redox neutral)

Ru(PPh3);(CO)(H), (5 mol %)
dppe (5 mol %)
phenol (1.1 equiv)
K,CO; (1.1 equiv)

130 °C, DMSO (1 M), 24 h

OH OH

Me Me

>
F then reductant (equiv) PhO
130 °C, DMSO (1 M), 24 h

mesitylene (1 equiv) 3

A 10 mL microwave vial equipped with a magnetic stirrer bar was charged with Ru(PPhs)3(CO)(H)2

18.3 mg, 5.00 mol %), DPPE (8.0 mg, 5.00 mol %), phenol (41.4 mg, 0.440 mmol) and K,COs (60.8
( g ), ( g ), p ( g ) (

mg, 0.440 mmol). To this mixture was added DMSO (0.4 mL) and 1-(4-fluorophenyl)ethan-1-ol (50.6

uL, 56.1 mg, 0.400 mmol). The vial was sealed with a cap and left to react at 130 °C for 24 hours.

After cooling, reductant (2.00 mmol) was then added to the reaction mixture and was then heated

for a further 24 h at 130 °C. After cooling to room temperature, mesitylene (55.6 uL, 48.1 mg, 0.400

mmol) was added to the mixture followed by H,0 (1 mL) and Et;0 (1 mL). The vial was stirred for

30 seconds and the top layer was sampled and analysed using *H NMR.
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Entry Reductant Reductant | Time (h) 4 (%)°
(equiv)
1 1,4-Butanediol 2 24 52
2 Formic Acid 2 24 74
3 Cis-2-butene-1,4-diol 2 24 30
4 Isopropanol 2 24 44
5 Sodium Formate 2 24 74
6 Formic Acid 5 24 82 (80)°
7 Isopropanol 5 24 73
8 Sodium Formate 5 24 73

2NMR vyield with respect to mesitylene as internal standard.
blsolated yield.

2.2.4. General procedure 4

Ru(PPh3);(CO)(H), (5 mol %)
dppe (5 mol %)

NucH (1.1 equiv)
OH K,CO; (1.1 equiv) OH

130 °C, DMSO (1 M), 24 h

Me Me

r
F then formic acid (5 equiv)
130 °C, DMSO (1 M), 24 h

Nuc

A 10 mL microwave vial equipped with a magnetic stirrer bar was charged with Ru(PPh3)3(CO)(H)2
(18.3 mg, 5.00 mol %), DPPE (8.0 mg, 5.00 mol %), requisite nucleophile (0.440 mmol) and K>CO3
(60.8 mg, 0.440 mmol). To this mixture was added DMSO (0.4 mL) and 1-(4-fluorophenyl)ethan-1-
ol (50.6 uL, 56.1 mg, 0.400 mmol). The vial was sealed with a cap and left to react at 130 °C for 24
hours. After cooling, formic acid (75.4 pL, 92.0 mg, 2.00 mmol) was then added to the reaction
mixture (Entry 6 conditions). The reaction was then heated for a further 24 h at 130 °C. The reaction
mixture was transferred to a separatory funnel and the vial washed with EtOAc (25 mL) and H,0 (25
mL). The organic layer was collected and the aqueous phase washed with EtOAc (2 x 25 mL). The

organics were combined, washed with brine, dried over MgSQys, filtered and concentrated in vacuo.
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1-(4-phenoxyphenyl)ethan-1-ol
OH

Me

PhO
4

The title compound 1-(4-phenoxyphenyl)ethan-1-ol (4) was prepared according to general
procedure 4 using phenol (41.4 mg, 0.440 mmol) as the nucleophile. Purification by flash silica
chromatography (eluent = 5-20% EtOAc in hexanes, 30 x 150 mm silica) gave a pale yellow oil (68
mg, 80%). Rs = 0.28 (eluent = 20% EtOAc in hexanes); *H NMR (400 MHz, CDCls) 64: 1.51 (3H, d, J
6.4),4.90 (1H, g, / 6.4), 6.96-7.04 (4H, m), 7.06-7.14 (1H, m), 7.29-7.38 (4H, m). Spectroscopic data

in accordance with that stated in the literature.®
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2.3. Scope of dehydrogenative SnAr protocol

1-(4-(p-tolyloxy)phenyl)ethan-1-one

Me
Me

o
5

The title compound 1-(4-(p-tolyloxy)phenyl)ethan-1-one (5) was prepared according to general
procedure 3 using p-cresol (47.6 mg, 0.440 mmol) as a nucleophile. Purification by flash silica
chromatography (eluent = 2% EtOAc in hexanes, 30 x 150 mm silica) gave a white solid (78 mg, 86%).
mp 40-43 °C (Lit. 46-47 °C)’; R¢= 0.48 (eluent = 20% EtOAc in hexanes); vmax / cm™ (film) 1676, 1587,
1576, 1497, 1416, 1242, 1163, 961, 833, 820, 586, 544; 'H NMR (400 MHz, CDCl3) 6x: 2.37 (3H, s),
2.57 (3H, s), 6.93-7.01 (4H, m), 7.16-7.23 (2H, m), 7.88-7.96 (2H, m); 3C NMR (101 MHz, CDCls) &c:
20.9, 26.6, 117.0, 120.3, 130.6, 130.7, 131.8, 134.5, 153.2, 162.6, 196.9; HRMS (NSI*) calculated for
[C1sH150,]" (M+H)* : m/z 227.1067, found 227.1068, (+0.6 ppm).
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1-(4-(m-tolyloxy)phenyl)ethan-1-one
Me O

Me

0]
6

The title compound 1-(4-(m-tolyloxy)phenyl)ethan-1-one (6) was prepared according to general
procedure 3 using m-cresol (46.0 uL, 47.6 mg, 0.440 mmol) as a nucleophile. Purification by flash
silica chromatography (eluent = 2% EtOAc in hexanes, 30 x 150 mm silica) gave a white solid (64 mg,
71%). mp 39-42 °C; Rs = 0.50 (eluent = 20% EtOAc in hexanes); vmax / cm™ (film) 2924, 2855, 1670,
1599, 1572, 1503, 1483, 1416, 1354, 1273, 1252, 1240, 1167, 934, 820, 791, 588, 575; *H NMR (500
MHz, CDCl3) 6x: 2.36 (3H, s), 2.57 (3H, s), 6.84-6.91 (2H, m), 6.95-7.05 (3H, m), 7.23-7.31 (1H, m),
7.90-7.96 (2H, m); *3C NMR (101 MHz, CDCl3) 6¢: 21.5, 26.6, 117.3,117.4,120.9, 125.4,129.9, 130.7,
131.9, 140.5, 155.6, 162.3, 196.9; HRMS (NSI*) calculated for [C15H1502]* (M+H)* : m/z 227.1067,

found 227.1068, (+0.6 ppm).
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1-(4-(o-tolyloxy)phenyl)ethan-1-one

Me
Me

7

The title compound 1-(4-(o-tolyloxy)phenyl)ethan-1-one) (7) was prepared according to general
procedure 3 using o-cresol (45 L, 47.6 mg, 0.440 mmol) as a nucleophile. Purification by flash silica
chromatography (eluent = 2% EtOAc in hexanes, 30 x 150 mm silica) gave a colourless oil (64 mg,
71%). R = 0.33 (eluent = 10% EtOAc in hexanes); vmax / cm™ (film) 1676, 1603, 1576, 1501, 1485,
1358, 1233, 1159, 1109, 1040, 957, 874, 839, 777, 752, 581; *H NMR (500 MHz, CDCls) 64: 2.19 (3H,
s), 2.56 (3H, s), 6.86-6.93 (2H, m), 6.99 (1H, d, / 8.0), 7.16 (1H, dt, J 7.5, 1.0), 7.20-7.26 (1H, m), 7.29
(1H, d, J 7.0), 7.88-7.96 (2H, m); 13C NMR (101 MHz, CDCls) 6¢: 16.3, 26.6, 116.2, 121.2, 125.5, 127.7,
130.6, 130.9, 131.6, 132.0, 153.2, 162.5, 196.9; HRMS (NSI*) calculated for [C1sH1502]" (M+H)* : m/z
227.1067, found 227.1067, (+0.2 ppm).
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1-(4-(4-methoxyphenoxy)phenyl)ethan-1-one

MeO
Me

(0
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The title compound 1-(4-(4-methoxyphenoxy)phenyl)ethan-1-one (8) was prepared according to

general procedure 3 using 4-methoxyphenol (54.6 mg, 0.440 mmol) as a nucleophile. Purification

by flash silica chromatography (eluent = 2% EtOAc in hexanes, 30 x 150 mm silica) gave an off-white

solid (81 mg, 84%). mp 48-51 °C (Lit. 58-59 °C)’; R¢ = 0.35 (eluent = 20% EtOAc in hexanes); Vmax / cm"

! (film) 3003, 2957, 1670, 1597, 1503, 1350, 1194, 1161, 1103, 1030, 841, 827, 818, 594, 581, 511,

1H NMR (400 MHz, CDCls) 84: 2.56 (3H, s), 3.83 (3H, s), 6.89-6.97 (4H, s), 6.98-7.06 (2H, m), 7.88-

7.95 (2H, m); 3C NMR (101 MHz, CDCls) 6¢: 26.6, 55.8, 115.3, 116.5, 121.8, 130.7, 131.6, 148.7,

156.9, 163.1, 196.9; HRMS (NSI*) calculated for [CisH1503]* (M+H)* : m/z 243.1016, found 243.1018,

(+0.9 ppm).
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1-(4-(fluorophenoxy)phenyl)ethan-1-one

Me

0]
9

The title compound 1-(4-(fluorophenoxy)phenyl)ethan-1-one (9) was prepared according to general
procedure 3 using 4-fluorophenol (49.3 mg, 0.440 mmol) as a nucleophile. Purification by flash silica
chromatography (eluent = 2% EtOAc in hexanes, 30 x 150 mm silica) gave a white solid (71 mg, 78%).
mp 56-59 °C (Lit. 67-69 °C)?, Rf = 0.43 (eluent = 20% EtOAc in hexanes); vmax / cm™ (film) 1664, 1603,
1591, 1576, 1495, 1416, 1354, 1248, 1215, 1188, 1163, 954, 880, 843, 812, 586, 546, 496; 'H NMR
(400 MHz, CDCl3) 64: 2.57 (3H, s), 6.93-7.00 (2H, m), 7.00-7.13 (4H, m), 7.90-7.97 (2H, m); *°F NMR
(376 MHz, CDCl3) &¢: -118.1; 13C NMR (126 MHz, CDCls) &¢: 26.6, 116.9 (d, J 23.4), 117.0, 121.9 (d, J
8.4), 130.8, 132.1, 151.3 (d, J 2.8), 159.8 (d, J 244.0), 162.3, 196.8; HRMS (NSI*) calculated for
[C14aH120,F]* (M+H)* : m/z 231.0816, found 231.0817, (+0.5 ppm).
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1-(4-(chlorophenoxy)phenyl)ethan-1-one

Cl
Me

0]
10

The title compound 1-(4-(chlorophenoxy)phenyl)ethan-1-one (10) was prepared according to
general procedure 3 using 4-chlorophenol (56.6 mg, 0.440 mmol) as a nucleophile. Purification by
flash silica chromatography (eluent = 2% EtOAc in pet. ether (40-60 °C), 30 x 150 mm silica) gave an
off-white solid (69 mg, 70%). mp 58-61 °C (Lit. 63-64 °C)’; R¢ = 0.45 (eluent = 20% EtOAc in hexanes);
vmax / cmt (film) 2957, 2924, 2851, 1672, 1601, 1584, 1481, 1356, 1246, 1167, 1082, 1009, 961, 843,
820, 588, 577, 515, 486; 'H NMR (400 MHz, CDCls) 84: 2.58 (3H, s), 6.96-7.04 (4H, m), 7.32-7.39 (2H,
m), 7.91-7.98 (2H, m); 13C NMR (101 MHz, CDCl3) 6¢: 26.6, 117.5, 121.5, 129.9, 130.2, 130.8, 132.4,
154.3, 161.4, 196.8; HRMS (NSI*) calculated for [C14H120:Cl]* (M+H)* : m/z 247.0520, found
247.0522, (+0.7 ppm).
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1-(4-(4-bromophenoxy)phenyl)ethan-1-one

Br
Me

o
11

The title compound 1-(4-(4-bromophenoxy)phenyl)ethan-1-one (11) was prepared according to
general procedure 3 using 4-bromophenol (76.1 mg, 0.440 mmol) as a nucleophile. Purification by
flash silica chromatography (eluent = 2% EtOAc in pet. ether (40-60 °C), 30 x 150 mm silica) gave a
white solid (84 mg, 72%). mp 66-69 °C (Lit. 74-75 °C)’; R¢ = 0.45 (eluent = 20% EtOAc in hexanes);
vmax / cm™ (film) 1670, 1597, 1580, 1479, 1354, 1163, 1069, 1007, 843, 826, 816, 594, 578, 501, 486;
14 NMR (500 MHz, CDCls) 64: 2.58 (3H, s), 6.92-7.03 (4H, m), 7.47-7.53 (2H, m), 7.92-7.98 (2H, m);
13C NMR (126 MHz, CDCls) 6¢: 26.6, 117.4, 117.6, 121.9, 130.8, 132.5, 133.2, 154.9, 161.5, 196.8;
HRMS (ASAP*) calculated for [C14H1202Br]* (M+H)* m/z : 291.0021, found 291.0025, (+1.4 ppm).
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1-(4-(naphthalen-2-yloxy)phenyl)ethan-1-one

L™

12

The title compound 1-(4-(naphthalen-2-yloxy)phenyl)ethan-1-one (12) was prepared according to
general procedure 3 using 2-naphthol (63.4 mg, 0.440 mmol) as a nucleophile. Purification by flash
silica chromatography (eluent = 2% EtOAc in pet. ether (40-60 °C), 30 x 150 mm silica) gave an off-
white solid (76 mg, 72%). mp 62-65 °C (Lit. 68-72 °C)%; R¢ = 0.45 (eluent = 20% EtOAc in hexanes);
vmax / cm™ (film) 3055, 1676, 1593, 1570, 1501, 1354, 1261, 1229, 1163, 1013, 959, 833, 797, 772,
583; 1H NMR (400 MHz, CDCls) 5+: 2.59 (3H, s), 7.03-7.09 (2H, m), 7.23-7.28 (1H, m), 7.43-7.54 (3H,
m), 7.73-7.79 (1H, m), 7.83-7.92 (2H, m), 7.93-8.00 (2H, m); 3C NMR (126 MHz, CDCls) 6¢: 26.6,
116.3, 117.7, 120.5, 125.5, 126.9, 127.4, 128.0, 130.4, 130.8, 130.9, 132.2, 134.4, 153.3, 162.1,
196.9; HRMS (NSI*) calculated for [CisH1502]* (M+H)* : m/z 263.1067, found 263.1069, (+0.9 ppm).
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The title compound 1-(4-(naphthalen-1-yloxy)phenyl)ethan-1-one (13) was prepared according to

13

general procedure 3 using 1-naphthol (63.4 mg, 0.440 mmol) as a nucleophile. Purification by flash
silica chromatography (eluent = 50% CH,Cl; in hexanes, 30 x 150 mm silica) gave a brown oil (29.0
mg, 27%). R¢ = 0.45 (eluent = 20% EtOAc in hexanes); vmax/ cm™ (film) 2990, 1676, 1589, 1503, 1416,
1248, 953, 866, 831, 762, 583, 478; 'H NMR (400 MHz, CDCls) &+: 2.57 (3H, s), 6.97-7.05 (2H, m),
7.10-7.15 (1H, m), 7.43-7.51 (2H, m), 7.51-7.57 (1H, m), 7.74 (1H, d, J 8.4), 7.88-7.97 (3H, m), 8.01
(1H, d, J 8.4); 13C NMR (101 MHz, CDCls) &¢: 26.6, 116.0, 117.0, 122.0, 125.1, 126.0, 126.5, 127.0,
127.2,128.1,130.8,132.0,135.2,151.3, 162.8, 196.8; HRMS (NSI*) calculated for [C1gH1502]* (M+H)*
: m/z 263.1067, found 263.1068, (+0.9 ppm).
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1-(4-(pyrrolidin-1-yl)phenyl)ethan-1-one
Me
)

The title compound 1-(4-(pyrrolidin-1-yl)phenyl)ethan-1-one (15) was prepared according to

15

general procedure 3 using pyrrolidine (37.0 uL, 31.3 mg, 0.440 mmol) as a nucleophile. Purification
by flash silica chromatography (eluent = 5-10% EtOAc in hexanes, 30 x 110 mm silica) gave a yellow
solid (53 mg, 70%). mp 114-118 °C (Lit. 126-127 °C)?; R¢ = 0.33 (eluent = 20% EtOAc in hexanes); Vmax
/ cm (film) 2970, 2912, 2851, 1651, 1587, 1526, 1393, 1348, 1277, 1184, 1157, 955, 820, 594; H
NMR (400 MHz, CDCl3) &1: 1.98-2.09 (4H, m), 2.51 (3H, m), 3.32-3.42 (4H, m), 6.48-6.56 (2H, m),
7.83-7.90 (2H, m); 3C NMR (126 MHz, CDCls) &c: 25.5, 26.0, 47.7, 110.8, 125.0, 130.8, 151.1, 196.5;
HRMS (NSI*) calculated for [C12H160N]* (M+H)* : m/z 190.1226, found 190.1225, (-0.7 ppm).
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1-(4-(piperidin-1-yl)phenyl)ethan-1-one

Me

16

The title compound 1-(4-(piperidin-1-yl)phenyl)ethan-1-one (16) was prepared according to general
procedure 3 using piperidine (43.0 uL, 37.5 mg, 0.440 mmol) as a nucleophile. Purification by flash
silica chromatography (eluent = 5-10% EtOAc in hexanes, 30 x 110 mm silica) gave an off-white solid
(68 mg, 83%). mp 74-78 °C (Lit. 86 °C)0; Rf = 0.40 (eluent = 20% EtOAc in hexanes); Vmax / cm™ (film)
2999, 2938, 2922, 2847, 1653, 1587, 1545, 1427, 1385, 1356, 1223, 1123, 912, 820, 582; 'H NMR
(400 MHz, CDCI3) 64: 1.60-1.73 (6H, m), 2.51 (3H, s), 3.31-3.40 (4H, m), 6.81-6.89 (2H, m), 7.81-7.89
(2H, m); 3C NMR (126 MHz, CDCl3) 6¢: 24.5, 25.5, 26.2, 48.7, 113.4, 130.6, 126.8, 154.6, 196.5;
HRMS (NSI*) calculated for [C13H18ON]* (M+H)* : m/z 204.1383, found 204.1383, (+0.0 ppm).
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1-(4-(azepan-1-yl)phenyl)ethan-1-one

Me

17

The title compound 1-(4-(azepan-1-yl)phenyl)ethan-1-one (17) was prepared according to general
procedure 3 using hexamethyleneimine (50.0 uL, 43.6 mg, 0.440 mmol) as a nucleophile.
Purification by flash silica chromatography (eluent = 5-15% EtOAc in hexanes, 30 x 100 mm silica)
gave a yellow solid (58 mg, 66%). mp 33-36 °C (Lit. 40-42 °C)*!; Rs = 0.38 (eluent = 20% EtOAc in
hexanes); *H NMR (400 MHz, CDCls) 6y: 1.51-1.59 (4H, m), 1.74-1.86 (4H, m), 2.49 (3H, s), 3.53 (4H,
t,J6.0), 6.62-6.69 (2H, m), 7.81-7.88 (2H, m). Spectroscopic data in accordance with that stated in

the literature.!!
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1-(4-(3,4-dihydroisoquinolin-2(1H)-yl)phenyl)ethan-1-one
0]

Me

18
The title compound 1-(4-(3,4-dihydroisoquinolin-2(1H)-yl)phenyl)ethan-1-one (18) was prepared
according to general procedure 3 using 1,2,3,4-tetrahydroisoquinoline (55.0 uL, 58.6 mg, 0.440
mmol) as a nucleophile. Purification by flash silica chromatography (eluent = 5-10% EtOAc in
hexanes, 30 x 120 mm silica) gave an off-white solid (69 mg, 68%). mp 89-92 °C (Lit. 105 °C)*%; R¢ =
0.33 (eluent = 20% EtOAc in hexanes); *H NMR (400 MHz, CDCls3) 64: 2.53 (3H, s), 3.00 (2H, t, J 6.0),
3.68(2H,t,/6.0),4.54 (2H, s), 6.84-6.92 (2H, m), 7.16-7.25 (4H, m), 7.88-7.95 (2H, m). Spectroscopic

data in accordance with that stated in the literature.12
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1-(4-morpholinophenyl)ethan-1-one

Me

£

The title compound 1-(4-morpholinophenyl)ethan-1-one (19) was prepared according to general

19

procedure 3 using morpholine (38.0 pL, 38.3 mg, 0.440 mmol) as a nucleophile. Purification by flash
silica chromatography (eluent = 5-20% EtOAc in hexanes, 30 x 120 mm silica) gave an off-white solid
(67 mg, 82%). mp 83-86 °C (Lit. 97 °C)*0; Rf = 0.13 (eluent = 20% EtOAc in hexanes); Vmax / cm™ (film)
2961, 2913, 2851, 1655, 1591, 1549, 1514, 1385, 1362, 1238, 1115, 930, 816, 602, 584; *H NMR
(400 MHz, CDCls) &+: 2.53 (3H, s), 3.26-3.35 (4H, m), 3.82-3.90 (4H, m), 6.83-6.91 (2H, m), 7.85-7.93
(2H, m); 3C NMR (101 MHz, CDCl5) &¢: 26.3, 47.7, 66.7, 113.4, 128.3, 130.5, 154.4, 196.7; HRMS
(NSI*) calculated for [C12H1602N]* (M+H)* : m/z 206.1176, found 206.1176, (+0.2 ppm).
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1-(4-(4-phenylpiperazin-1-yl)phenyl)ethan-1-one

Me

20

The title compound 1-(4-(4-phenylpiperazin-1-yl)phenyl)ethan-1-one (20) was prepared according
to general procedure 3 using N-phenylpiperazine (67.0 uL, 71.4 mg, 0.440 mmol) as a nucleophile.
Purification by flash silica chromatography (eluent = 10-20% EtOAc in hexanes, 30 x 120 mm silica)
gave an off-white solid (85 mg, 76%). mp 167-170 °C; Rf= 0.25 (eluent = 20% EtOAc in hexanes); Vmax
/ cm™ (film) 2839, 1663, 1593, 1576, 1358, 1227, 1158, 943, 808, 756; *H NMR (400 MHz, CDCl3) 6+:
2.54 (3H, s), 3.31-3.39 (4H, m), 3.49-3.56 (4H, m), 6.88-6.95 (3H, m), 6.95-7.01 (2H, m), 7.27-7.35
(2H, m), 7.87-7.94 (2H, m); 13C NMR (101 MHz, CDCls) &c: 26.3,47.6,49.2,113.7, 116.5,120.5, 128.1,
129.4, 130.6, 151.1, 154.2, 196.7. HRMS (NSI*) calculated for [CigsH210N,]* (M+H)* : m/z 281.1650,
found 281.1648, (+0.6 ppm).
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1-(4-(4-methylpiperazin-1-yl)phenyl)ethan-1-one

Me’O

21

The title compound 1-(4-(4-methylpiperazin-1-yl)phenyl)ethan-1-one (21) was prepared according

to general procedure 3 using N-methylpiperazine (49.0 uL, 44.1 mg, 0.440 mmol) as a nucleophile.

Me

Purification by flash silica chromatography (eluent = 5% Et3N in EtOAc, 30 x 100 mm silica) gave an

orange-yellow solid (63 mg, 72%). mp 81-84 °C; R = 0.34 (eluent = 20% Et3N in EtOAC); Vmax / cm™!
(film) 2990, 2932, 2839, 2778, 2745, 1653, 1591, 1508, 1454, 1371, 1358, 1283, 1233, 1157, 1007,

920, 822, 592; *H NMR (400 MHz, CDCl3) 64: 2.35 (3H, s), 2.52 (3H, s), 2.53-2.58 (4H, m), 3.33-3.41

(4H, m), 6.84-6.91 (2H, m), 7.84-7.91 (2H, m); 3C NMR (126 MHz, CDCls) 5¢: 26.3, 46.3, 47.4, 54.9,

113.6, 127.8, 130.5, 154.3, 196.7; HRMS (NSI*) calculated for [C13H190N32]* (M+H)* : m/z 219.1492,

found 219.1493, (+0.5 ppm).
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1-(4-(4-phenylpiperidin-1-yl)phenyl)ethan-1-one

Me

Ph
22

The title compound 1-(4-(4-phenylpiperidin-1-yl)phenyl)ethan-1-one (22) was prepared according
to general procedure 3 using 4-phenylpiperidine (70.9 mg, 0.440 mmol) as a nucleophile.
Purification by flash silica chromatography (eluent = 10% EtOAc in hexanes, 30 x 120 mm silica) gave
a white solid (98 mg, 83%). mp 137-140 °C; R = 0.35 (eluent = 20% EtOAc in hexanes); Vmax / cm™
(film) 1655, 1593, 1514, 1385, 1362, 1273, 1213, 1190, 1007, 924, 820, 756, 702, 584; *H NMR (400
MHz, CDCl3) 8y: 1.84 (2H, dq, J 12.4, 4.1 Hz), 1.92-2.02 (2H, m), 2.53 (3H, s), 2.75 (1H, tt, J 12.4, 3.6),
2.99 (2H, dt, J 12.4, 2.4), 3.99-4.10 (2H, m), 6.88-6.96 (2H, m), 7.19-7.25 (3H, m), 7.28-7.36 (2H, m),
7.85-7.92 (2H, m); 13C NMR (101 MHz, CDCls) 6¢: 26.2, 32.9, 42.7, 48.6, 113.7, 126.6, 126.9, 127.3,
128.7, 130.6, 145.6, 154.3, 196.9; HRMS (NSI*) calculated for [C19H220N]* (M+H)* : m/z 280.1696,

found 280.1695, (-0.3 ppm).
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1-(4-(methyl(phenethyl)amino)phenyl)ethan-1-one

Me

N

Bn N

|
Me

23

The title compound 1-(4-(methyl(phenethyl)amino)phenyl)ethan-1-one (23) was prepared
according to general procedure 3 using N-methylphenethylamine (64.0 pL, 59.5 mg, 0.440 mmol) as
a nucleophile. Purification by flash silica chromatography (eluent = 5-10% EtOAc in hexanes, 30 x
140 mm silica) gave an off-white solid (67 mg, 67%). mp 99-102 °C; Rf = 0.34 (eluent = 20% EtOAc in
hexanes); vmax / cm™ (film) 2993, 2913, 1655, 1589, 1548, 1391, 1356, 1290, 1194, 951, 820, 750,
608, 592, 494; 'H NMR (400 MHz, CDCl3) 6+: 2.52 (3H, s), 2.85-2.92 (2H, m), 2.93 (3H, s), 3.61-3.69
(2H, m), 6.63-6.70 (2H, m), 7.16-7.26 (3H, m), 7.27-7.35 (2H, m), 7.84-7.92 (2H, m); 3C NMR (126
MHz, CDCl3) é¢: 26.1, 33.3, 38.9, 54.5, 110.6, 125.5, 126.6, 128.8, 128.9, 130.9, 139.2, 152.2, 196.5;
HRMS (NSI*) calculated for [C16H200N]* (M+H)* : m/z 254.1539, found 254.1543, (+0.5 ppm).
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1-(4-(diethylamino)phenyl)ethan-1-one
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Et\'Iq
Et

24

The title compound 1-(4-(diethylamino)phenyl)ethan-1-one (24) was prepared according to general
procedure 3 using diethylamine (46.0 uL, 32.2 mg, 0.440 mmol) as a nucleophile. Purification by
flash silica chromatography (eluent = 5% EtOAc in hexanes, 30 x 120 mm silica) gave an off-white
solid (34 mg, 45%). mp 34-37 °C (Lit. 41.5-44.5 °C)*3; Rr = 0.36 (eluent = 20% EtOAc in hexanes); Vmax
/ cmt (film) 2972, 2922, 2868, 1651, 1585, 1524, 1404, 1356, 1267, 1190, 1157, 1070, 951, 818, 791,
592, 565; *H NMR (400 MHz, CDCl3) 84: 1.20 (6H, t, J 7.1), 2.49 (3H, s), 3.42 (4H, g, J 7.1), 6.62 (2H,
d, J 8.8), 7.81-7.88 (2H, m); 3C NMR (101 MHz, CDCl3) &¢: 12.6, 26.0, 44.6, 110.1, 124.7, 130.9,
151.2, 196.2; HRMS (ESI*) calculated for [C12H1sNO]* (M+H)* : m/z 192.1388, found 192.1385, (-1.6
ppm).
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1-(4-(benzylamino)phenyl)ethan-1-one

Me

Bn\N
H

25

The title compound 1-(4-(benzylamino)phenyl)ethan-1-one (25) was prepared according to general
procedure 3 using benzylamine (48.0 uL, 47.1 mg, 0.440 mmol) as a nucleophile. Purification by
flash silica chromatography (eluent = 15% EtOAc in hexanes, 30 x 150 mm silica) gave a yellow solid
(24 mg, 25%). mp 80-83 °C (Lit. 84-86 °C)**; Rf = 0.30 (eluent = 20% EtOAc in hexanes); Vmax / cm™
(film) 3350, 3063, 3024, 1645, 1585, 1564, 1530, 1356, 1279, 1263, 1179, 947, 837, 741, 694; H
NMR (400 MHz, CDCl3) &y: 2.49 (3H, s), 4.41 (2H, s), 6.57-6.63 (2H, m), 7.27-7.40 (5H, m), 7.78-7.86
(2H, m); 3C NMR (126 MHz, CDCls) &¢: 26.1, 47.7, 111.7, 127.1, 127.5, 127.7, 128.9, 130.9, 138.4,
152.1, 196.5; HRMS (AP*) calculated for [C1sH16NO]* (M+H)* : m/z 226.1232, found 226.1232, (+0.0
ppm).
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2.3.1. General procedure 5

Ru(PPH;)3(CO)(H), (5 mol %)

OH dppe (5 mol %) o)
R" phenol (1.1 equiv) R"
\ \ R' K,CO; (1.1 equiv) R'
[ -
R/ Z 130 °C, DMSO (1 ™M), 24 h PhO

acetone (5 equiv)

A 10 mL microwave vial equipped with a magnetic stirrer bar was charged with Ru(PPhs)3(CO)(H)2
(18.3 mg, 5.00 mol %), DPPE (8.0 mg, 5.00 mol %), phenol (41.4 mg, 0.440 mmol, 1.1 equiv) and
K2COs3 (60.8 mg, 0.440 mmol, 1.1 equiv). To this mixture was added DMSO (0.4 mL), acetone (147
uL, 116.2 mg, 2 mmol) and fluoroarene (0.400 mmol). The vial was sealed with a cap and left to
react at 130 °C for 24 hours. After cooling, the reaction mixture was transferred to a separatory
funnel and the vial washed with EtOAc (25 mL) and H;0 (25 mL). The organic layer was collected
and the aqueous phase washed with EtOAc (2 x 25 mL). The organics were combined, washed with
brine, dried over MgS0,, filtered and concentrated in vacuo. The crude product was purified by

flash silica column chromatography.
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1-(4-phenoxyphenyl)propan-1-one

Et

PhO
26

The title compound 1-(4-phenoxyphenyl)propan-1-one (26) was prepared according to general
procedure 5 using 1-(4-fluorophenyl)propan-1-ol (61.7 mg, 0.400 mmol) as the fluoroarene.
Purification by flash silica chromatography (eluent = 2% EtOAc in hexanes, 30 x 150 mm silica) gave
an off-white solid (73 mg, 81%). mp 30-33 °C (Lit. 39-40 °C)*>; Rs = 0.68 (eluent = 20% EtOAc in
hexanes); *H NMR (500 MHz, CDCls) 64: 1.22 (3H, t, J 7.3), 2.97 (2H, q, J 7.3), 6.97-7.03 (2H, m),
7.04-7.10 (2H, m), 7.20 (1H, t, J 7.3), 7.36-7.42 (2H, m), 7.92-7.98 (2H, m); Spectroscopic data in

accordance with that stated in the literature.®
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2-methyl-1-(4-phenoxyphenyl)propan-1-one

i-Pr

PhO
27

The title compound 2-methyl-1-(4-phenoxyphenyl)propan-1-one (27) was prepared according to
general procedure 5 using 1-(4-fluorophenyl)-2-methylpropan-1-ol (67.3 mg, 0.400 mmol) as the
fluoroarene. Purification by flash silica chromatography (eluent = 1-5 % Et,0 in hexanes, 30 x 160
mm silica) gave a colourless oil (67 mg, 70%). R = 0.72 (eluent = 20% EtOAc in hexanes); Vmax / cm™
(film) 3063, 2974, 2928, 1678, 1584, 1487, 1381, 1217, 1155, 976, 874, 843, 752, 689, 490; *H NMR
(400 MHz, CDCl3) 64: 1.21 (6H, d, J 6.8), 3.52 (1H, sept, J 6.8), 6.97-7.04 (2H, m), 7.04-7.11 (2H, m),
7.16-7.24 (1H, m), 7.35-7.44 (2H, m), 7.91-7.99 (2H, m); 13C NMR (101 MHz, CDCls) &¢: 19.4, 35.2,
117.5,120.3, 124.7, 130.2, 130.7, 130.9, 155.7, 161.9, 203.2; HRMS (NSI*) calculated for [C16H1702]*
(M+H)*: m/z 241.1223, found 241.1223, (+0.0 ppm).
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Cyclohexyl(4-phenoxyphenyl)methanone

Cy

PhO
28

The title compound cyclohexyl(4-phenoxyphenyl)methanone (28) was prepared according to

general procedure 5 using cyclohexyl(4-fluorophenyl)methanol (83.2 mg, 0.400 mmol) as the

fluoroarene. Purification by flash silica chromatography (eluent = 1-5% Et,0 in hexanes, 30 x 160

mm silica) gave an off-white solid (74 mg, 66%). mp 45-48 °C; Rt = 0.72 (eluent: 20% EtOAc in

hexanes); vmax / cm™ (film) 3059, 2924, 2855, 1670, 1584, 1485, 1234, 1206, 1157, 974, 872, 746,

690, 500; *H NMR (400 MHz, CDCls) 5y: 1.18-1.54 (5H, m), 1.67-1.79 (1H, m), 1.80-1.93 (4H, m), 3.22

(1H, tt,J 11.2, 3.2), 6.97-7.03 (2H, m), 7.04-7.10 (2H, m), 7.16-7.23 (1H, m), 7.35-7.43 (2H, m), 7.90-

7.97 (2H, m); 13C NMR (101 MHz, CDCl3) 6¢: 26.0, 26.1, 29.6, 45.6, 117.5, 120.2, 124.7, 130.2, 130.6,

131.0, 155.7, 161.8, 202.6; HRMS (ESI*) calculated for [Ci9H2102]* (M+H)* : m/z 281.1542, found

281.1545, (+1.1 ppm).
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1-(4-phenoxyphenyl)-2-phenylethan-1-one

Bn

PhO
29

The title compound 1-(4-phenoxyphenyl)-2-phenylethan-1-one (29) was prepared according to
general procedure 5 using 1-(4-fluorophenyl)-2-phenylethan-1-ol (86.5 mg, 0.400 mmol) as the
fluoroarene. Purification by flash silica chromatography (eluent = 2-5% Et,0 in hexanes, 30 x 160
mm silica) gave a white solid (71 mg, 62%). mp 76-79 °C; Rs = 0.66 (eluent = 20% EtOAc in hexanes);
vmax / cmt (film) 3051, 2884, 1674, 1605, 1574, 1254, 1198, 1165, 989, 816, 723, 694, 561, 503; 'H
NMR (400 MHz, CDCls) 84: 4.24 (2H, s), 6.95-7.02 (2H, m), 7.03-7.10 (2H, m), 7.16-7.23 (1H, m), 7.13-
7.29 (3H, m), 7.29-7.36 (2H, m), 7.36-7.43 (2H, m), 7.96-8.03 (2H, m); *3C NMR (101 MHz, CDCls) &c:
45.5,117.4,120.4,124.8,127.0,128.8,129.5, 130.2, 131.1, 131.3,134.9, 155.5, 162.2, 196.4; HRMS
(NSI*) calculated for [C20H1702]* (M+H)* : m/z 289.1223, found 289.1225, (+0.7 ppm).
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The title compound (4-phenoxyphenyl)(phenyl)methanone (30) was prepared according to general
procedure 5 using (4-fluorophenyl)(phenyl)methanol (80.9 mg, 0.400 mmol) as the starting alcohol.
Purification by flash silica chromatography (eluent = 2% EtOAc in hexanes, 30 x 150 mm silica) gave
a white solid (87 mg, 80%). mp 68-71 °C (Lit. 74-75 °C)’; R¢ = 0.66 (eluent = 20% EtOAc in hexanes);
vmax / cm™ (film) 3034, 1649, 1584, 1489, 1310, 1285, 1246, 1074, 939, 847, 799, 733, 691, 677, 627,
501; *H NMR (500 MHz, CDCls) 6+: 7.03 (2H, d, J 8.5), 7.10 (2H, d, J 7.5), 7.21 (1H, t, J 7.5), 7.41 (2H,
t, J 8.0), 7.48 (2H, t, J 7.5), 7.58 (1H, t, J 7.5), 7.75-7.80 (2H, m), 7.82 (2H, d, J 8.5); 13C NMR (126
MHz, CDCl3) &¢: 117.3, 120.3, 124.7, 128.4, 130.0, 130.2, 132.1, 132.3, 132.6, 138.1, 155.7, 161.8,
195.6; HRMS (NSI*) calculated for [Ci9H1502] (M+H)* : m/z 275.1067, found 275.1068, (+0.5 ppm).
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1-(3-methyl-4-phenoxyphenyl)ethan-1-one

Me
Me

PhO
31

The title compound 1-(3-methyl-4-phenoxyphenyl)ethan-1-one (31) was prepared according to
general procedure 5 using 1-(4-fluoro-3-methylphenyl)ethan-1-ol (61.7 mg, 0.400 mmol) as the
fluoroarene. Purification by flash silica chromatography (eluent = 1-5% Et,0 in hexanes, 30 x 160
mm silica) gave a pale yellow oil (57 mg, 63%). Rt = 0.54 (eluent = 20% EtOAc in hexanes); Vmax / cm”
! (film) 3059, 2918, 1678, 1582, 1485, 1356, 1287, 1252, 1236, 1198, 1128, 961, 847, 741, 691, 592,
575; 'H NMR (400 MHz, CDCl3) 6: 2.35 (3H, s), 2.57 (3H, s), 6.81 (1H, d, J 8.4), 6.95-7.04 (2H, m),
7.11-7.19 (1H, m), 7.33-7.41 (2H, m), 7.70-7.77 (1H, m), 7.86-7.90 (1H, m); 3C NMR (101 MHz,
CDCl3) 6c: 16.4, 26.6, 117.0, 119.3, 124.0, 128.1, 129.1, 130.1, 131.9, 132.3, 156.4, 159.8, 197.3;
HRMS (NSI*) calculated [C1sH1502]* (M+H)* : m/z : 227.1067, found 227.1066, (-0.2 ppm).
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1-(2-methyl-4-phenoxyphenyl)ethan-1-one
Me O

Me

PhO
32

The title compound 1-(2-methyl-4-phenoxyphenyl)ethan-1-one (32) was prepared according to
general procedure 5 using 1-(4-fluoro-2-methylphenyl)ethan-1-ol (61.7 mg, 0.400 mmol) as the
fluoroarene. Purification by flash silica chromatography (eluent = 1% EtOAc in hexanes, 30 x 160
mm silica) gave a colourless oil (47 mg, 52%). R¢ = 0.60 (eluent = 20% EtOAc in hexanes); Vmax / cm™
(film) 2974, 2916, 1674, 1589, 1562, 1489, 1449, 1354, 1234, 1202, 1165, 1124, 974, 773, 694, 579,
490; 'H NMR (400 MHz, CDCls) 6+: 2.53 (3H, s), 2.56 (3H, s), 6.78-6.85 (2H, m), 7.02-7.09 (2H, m),
7.15-7.22 (1H, m), 7.35-7.43 (2H, m), 7.70-7.76 (1H, m); 3C NMR (126 MHz, CDCls) &¢: 22.4, 29.4,
114.6,120.2, 121.1, 124.5, 130.1, 132.0, 132.3, 142.3, 155.8, 160.4, 199.9; HRMS (NSI*) calculated
for [C1sH1502]* (M+H)* : m/z 227.1067, found 227.1066, (-0.2 ppm).
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1-(3-chloro-4-phenoxyphenyl)ethan-1-one

Cl
Me

PhO
33

The title compound 1-(3-chloro-4-phenoxyphenyl)ethan-1-one (33) was prepared according to
general procedure 5 using 1-(3-chloro-4-fluorophenyl)ethan-1-ol (69.8 mg, 0.400 mmol) as the
fluoroarene. Purification by flash silica chromatography (eluent = 1% EtOAc in hexanes, 30 x 160
mm silica) gave a pale yellow oil (58 mg, 58%). Rt = 0.52 (eluent = 20% EtOAc in hexanes); Vmax / cm”
1(film) 1682, 1582, 1481, 1356, 1250, 1192, 1161, 881, 781, 687, 573, 502; *H NMR (500 MHz, CDCls)
&: 2.57 (3H, s), 6.89 (1H, d, J9.0), 7.02-7.09 (2H, m), 7.18-7.24 (1H, m), 7.37-7.44 (2H, m), 7.77 (1H,
dd, J 8.5, 2.0), 8.08 (1H, d, J 2.0); ¥C NMR (126 MHz, CDCls) &¢: 26.6, 118.1, 119.7, 124.9, 125.0,
128.4, 130.3, 131.3, 133.0, 155.5, 157.4, 195.8; HRMS (NSI*) calculated for [C14H120:CI]* (M+H)* :
m/z 247.0520, found 247.0522, (+0.7 ppm).
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The title compound 1-(3-fluoro-4-phenoxyphenyl)ethan-1-one (34) was prepared according to

general procedure 5 using 1(3,4-difluorophenyl)ethan-1-ol (63.3 mg, 0.400 mmol) as the

fluoroarene. Purification by flash silica chromatography (eluent = 1% EtOAc in hexanes, 30 x 170

mm silica) gave a pale yellow oil (48 mg, 52%). R¢ = 0.50 (eluent = 20 % EtOAc in hexanes); Vmax / cm"

! (film) 3073, 1684, 1587, 1506, 1485, 1425, 1273, 1194, 903, 849, 745, 687, 592, 542; *H NMR (400

MHz, CDCl3) 64: 2.58 (3H, s), 6.94-7.02 (1H, m), 7.02-7.09 (2H, m), 7.15-7.23 (1H, m), 7.34-7.43 (2H,

m), 7.65-7.71 (1H, m), 7.75-7.83 (1H, m); 19F NMR (377 MHz, CDCl3) &¢: -130.9; 3C NMR (101 MHz,

CDCl3) 6¢: 26.6,117.0 (d, J 19.1), 119.1, 119.4 (d, J 1.2), 124.7, 125.4 (d, J 3.4), 130.2, 133.2 (d, J 4.9),

149.3 (d, J 11.4), 153.3 (d, J 251.2), 155.8, 195.9; HRMS (NSI*) calculated for [C14H1202F]* (M+H)* :

m/z 231.0816, found 231.0817, (+0.5 ppm).
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1-(2-phenoxyphenyl)ethan-1-one

The title compound 1-(2-phenoxyphenyl)ethan-1-one (35) was prepared according to general
procedure 5 using 1-(2-fluorophenyl)ethan-1-ol (56.1 mg, 0.400 mmol) as the fluoroarene.
Purification by flash silica chromatography (eluent = 1% EtOAc in hexanes, 30 x 170 mm silica) gave
a colourless oil (45 mg, 53%). R¢ = 0.66 (eluent = 20% EtOAc in hexanes); vmax / cm™ (film) 3073, 1676,
1597, 1570, 1474, 1445, 1287, 1219, 1153, 872, 754, 691, 596, 496; 'H NMR (500 MHz, CDCl3) &4:
2.65 (3H, s), 6.91 (1H, dd, J 8.0, 1.0), 6.99-7.04 (2H, m), 7.12-7.20 (2H, m), 7.34-7.40 (2H, m), 7.40-
7.46 (1H, m), 7.85 (1H, dd J 8.0, 2.0); 13C NMR (126 MHz, CDCls) &¢: 31.7, 119.0, 119.4, 123.6, 124.0,
130.2, 130.6, 130.6, 133.9, 156.5, 156.6, 199.1; HRMS (NSI*) calculated for [C14H130,]* (M+H)* : m/z

213.0910, found 213.0909, (-0.5 ppm).
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2.4. Scope of redox neutral SyAr protocol
1-(4-(p-tolyloxy)phenyl)ethan-1-ol

OH

Me
Me

(0
36

The title compound 1-(4-(p-tolyloxy)phenyl)ethan-1-ol (36) was prepared according to general
procedure 4 using p-cresol (47.6 mg, 0.440 mmol) as a nucleophile. Purification by flash silica
chromatography (eluent = 5-10% EtOAc in hexanes, 30 x 100 mm silica) gave a pale yellow oil (76
mg, 83%). R¢ = 0.28 (eluent = 20% EtOAc in hexanes); vmax / cm™ (film) 3343, 3034, 2970, 1599, 1499,
1233, 1206, 1084, 1011, 870, 814, 492; *H NMR (500 MHz, CDCls) &4: 1.50 (3H, d, J 6.5), 1.74 (1H, d,
J3.5),2.34 (3H, s), 4.89 (1H, dq, J 6.5, 3.5), 6.91 (2H, d, J 8.5), 6.96 (2H, d, J 8.5), 7.14 (2H, d, J 8.5),
7.32 (2H, d, J 8.5); 13C NMR (126 MHz, CDCl3) 6¢: 20.8, 25.3, 70.1, 118.4, 119.2, 126.9, 130.4, 133.1,
140.3, 154.9, 157.3; HRMS (NSI*) calculated for [CisH1602Nal* (M+Na)* : m/z 251.1043, found
251.1045, (+1.0 ppm).
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The title compound 1-(4-(m-tolyloxy)phenyl)ethan-1-ol (37) was prepared according to general
procedure 4 using m-cresol (46.0 plL, 47.6 mg, 0.440 mmol) as the nucleophile. Purification by flash
silica chromatography (eluent = 5-10% EtOAc in hexanes, 30 x 100 mm silica) gave a pale yellow oil
(73 mg, 80%). Rf = 0.28 (eluent = 20% EtOAc in hexanes); vmax / cm™ (film) 3337, 2974, 1607, 1584,
1504, 1483, 1086, 1070, 1007, 935, 779, 687, 542, 442; *H NMR (400 MHz, CDCls3) 6,4: 1.51 (3H, d, J
6.4), 1.76 (1H, d, J 3.2). 2.33 (3H, s), 4.90 (1H, dq, J 6.4, 3.2), 6.77-6.85 (2H, m), 6.89-6.95 (1H, m),
6.95-7.02 (2H, m), 7.21 (1H, t, J 8.0), 7.31-7.38 (2H, m); 3C NMR (126 MHz, CDCls) &¢: 21.5, 25.3,
70,1, 116.1, 119.0, 119.6, 124.2, 127.0, 129.6, 140.0, 140.6, 156.8, 157.3; HRMS (NSI*) calculated
for [C1sH1502]* (M-H)* : m/z 227.1078, found 227.1082, (+2.0 ppm).
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1-(4-(o-tolyloxy)phenyl)ethan-1-ol

Me

(0
38

OH

Me

The title compound 1-(4-(o-tolyloxy)phenyl)ethan-1-ol (38) was prepared according to general

procedure 4 using o-cresol (45.0 pL, 47.6 mg, 0.440 mmol) as the nucleophile. Purification by flash

silica chromatography (eluent = 5-10% EtOAc in hexanes, 30 x 100 mm silica) gave a pale yellow oil

(71 mg, 78%). Rs = 0.28 (eluent = 20% EtOAc in hexanes); vmax / cm™ (film) 3325, 2970, 1605, 1582,

1504, 1483, 1233, 1180, 878, 835, 756, 540, 442; *H NMR (400 MHz, CDCls) &4: 1.50 (3H, d, J 6.4),
1.82 (1H, br), 2.24 (3H, s), 4.88 (1H, q, J 6.4), 6.84-6.93 (3H, m), 7.07 (1H, dt, J 7.8, 1.2), 7.13-7.21
(1H, m), 7.23-7.28 (1H, m), 7.28-7.34 (2H, m); 13C NMR (126 MHz, CDCls) 6¢: 16.3, 25.2, 70.1, 117.4,

119.9, 124.2, 127.0, 127.3, 130.1, 131.6, 139.8, 154.5, 157.4; HRMS (NSI*) calculated for

[CisH1602Na]* (M+Na)* : m/z 251.1043, found 251.1045, (+1.0 ppm).
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The title compound 1-(4-(4-methoxyphenoxy)phenyl)ethan-1-ol (39) was prepared according to
general procedure 4 using 4-methoxyphenol (54.6 mg, 0.440 mmol) as the nucleophile. Purification
by flash silica chromatography (eluent = 5-20 % EtOAc in hexanes, 30 x 100 mm silica) gave an off-
white solid (87 mg, 89%). mp 40-43 °C; R¢ = 0.17 (eluent = 20% EtOAc in hexanes); Vmax / cm™ (film)
3271, 2970, 2839, 1605, 1501, 1229, 1072, 1007, 899, 880, 847, 831; *H NMR (500 MHz, CDCl3) &x:
1.49 (3H, d, J6.5), 1.72 (1H, brs), 3.81 (3H, s), 4.88 (1H, q, J 6.5), 6.85-6.95 (4H, m), 6.95-7.01 (2H,
m), 7.28-7.34 (2H, m); 13C NMR (126 MHz, CDCls) 6¢: 25.3, 55.8, 70.1, 115.0, 117.7, 120.9, 126.9,
140.0, 150.3, 156.1, 158.0; HRMS (ASAP*) [C15H1503]* (M-H)* : m/z 243.1016, found 243.1012, (-1.5

ppm).
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1-(4-(4-fluorophenoxy)phenyl)ethan-1-ol
OH

Me

o
40

The title compound 1-(4-(4-fluorophenoxy)phenyl)ethan-1-ol (40) was prepared according to
general procedure 4 using 4-fluorophenol (49.3 mg, 0.440 mmol) as the nucleophile. Purification
by flash silica chromatography (eluent = 5-15 % EtOAc in hexanes, 30 x 120 mm silica) gave an off-
white solid (83 mg, 89%). mp 32-35 °C; Rs = 0.22 (eluent = 20% EtOAc in hexanes); Vmax / cm™ (film)
3402, 3310, 2974, 2961, 1611, 1497, 1364, 1254,1211, 1188, 1084, 1063, 1005, 899, 847, 824, 768,
552, 540, 494; 'H NMR (400 MHz, CDCl3) 5: 1.50 (3H, d, J 6.4), 1.74 (1H, br), 4.90 (1H, g, J 6.4), 6.91-
7.07 (6H, m), 7.30-7.37 (2H, m); °F NMR (377 MHz, CDCls3) &¢: -120.1; *3C NMR (101 MHz, CDCl3) 6¢:
25.3,70.1, 116.4 (d, J 23.4), 118.4, 120.6 (d, J 8.2), 127.1, 140.7, 153.0 (d, J 2.5), 157.1, 158.9 (d, J
242.7). HRMS (CI*) calculated for [C14H1702NF]* (M+NHa4)* : m/z 250.1238, found 250.1239, (+0.5
ppm).
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1-(4-(piperidin-1-yl)phenyl)ethan-1-ol
OH

Me

41

The title compound 1-(4-(piperidin-1-yl)phenyl)ethan-1-ol (41) was prepared according to general
procedure 4 using piperidine (43.0 uL, 37.5 mg, 0.440 mmol) as the nucleophile. Purification by
flash silica chromatography (eluent = 15% EtOAc in hexanes, 30 x 120 mm silica) gave an off-white
solid (46 mg, 57%). mp 49-52 °C; R¢ = 0.21 (eluent = 20% EtOAc in hexanes); vmax / cm™ (film) 3246,
2972, 2932, 2851, 2828, 1609, 1508, 1454, 1233,1132, 1094, 1067, 1013, 1005, 907, 866, 827, 814,
554; 'H NMR (500 MHz, CDCls) 64: 1.48 (3H, d, J 6.5), 1.52-1.62 (2H, m), 1.66 (1H, br), 1.67-1.74 (4H,
m), 3.15 (4H, t, J 5.5), 4.83 (1H, q, J 6.5), 6.92 (2H, d, J 9.0), 7.26 (2H, d, J 8.5); 13C NMR (126 MHz,
CDCl3) &c: 24.4, 24.9, 25.9, 50.9, 116.7, 126.4, 136.5, 151.8; HRMS (EI*) calculated for [C13H19NO]*
(M)*: m/z 205.1467, found 205.1465, (-1.0 ppm).
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3. Experimental and characterization data (isomerisation protocol)
3.1. Synthesis of 2-aryloxy-1-ethanols

3.1.1. Synthesis of 43

1-(4-fluorophenyl)-2-phenoxyethan-1-one

OPh

F

A 500 mL round bottomed flask containing a magnetic stirrer bar was charged with K,COs3 (9.54 g,
69.0 mmol), Phenol (4.30 g, 46.0 mmol) and acetone (200 mL) To this mixture was added dropwise
a solution of 2-bromo-4’-fluoroacetophenone (10.0 g, 46.0 mmol) in acetone (50 mL) over 30 min
at rt. The resulting suspension was heated under reflux for 4 h. It was then cooled, filtered and
concentrated in vacuo. Purification by recrystallization yielded a white solid (7.21 g, 68 %). mp 77-
80 °C (pet. ether); Rt = 0.53 (eluent = 20% EtOAc in hexanes); vmax / cm™ (film) 3059, 2899, 1699,
1587, 1497, 1431, 1248, 1221, 1159, 1094, 980, 837, 750, 685, 550, 511; *H NMR (400 MHz, CDCls)
&u: 5.21 (2H, s), 6.94 (2H, d, J 8.0), 6.99 (1H, t, J 7.6), 7.17 (2H, m), 7.29 (2H, m), 8.06 (2H, m); *°F
NMR (377 MHz, CDCls3) &¢: -103.4; *3C NMR (126 MHz, CDCls) 6¢: 71.0, 114.9,116.2 (d, J 22.1), 121.9,
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129.8,131.1,131.2 (d,J9.5), 158.0, 166.3 (d, J 256.5), 193.5; HRMS (NSI*) calculated for [C14H120:F]*
(M+H)*: m/z 231.0816, found 231.0

[e5]
(e)]

16, (+0.2 ppm).
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1-(4-fluorophenyl)-2-phenoxyethan-1-ol
OH
OPh
F
43

A 500 mL round bottomed flask was charged with 1-(4-fluorophenyl)-2-phenoxyethan-1-one (6.50
g, 28.2 mmol) and methanol (300 mL). Sodium borohydride (1.17 g, 30.9 mmol) was then added
portion wise at 0 °C. The mixture was left to react at RT for 4 h. Sat. ag. NH4Cl (200 mL) was then
added to the mixture. The reaction mixture was transferred to a separatory funnel and the vial
washed with EtOAc (100 mL) and H;0 (100 mL). The organic layer was collected and the aqueous
phase washed with EtOAc (2 x 100 mL). The organics were combined, washed with brine, dried over
MgSQ,, filtered and concentrated in vacuo. Purification by recrystallization yielded a white solid
(5.05 g, 77%). mp 42-45 °C (n-hexane); R¢ = 0.35 (eluent = 20% EtOAc in hexanes); Vmax / cm™ (film)
3237, 3067, 2938, 2878, 1599, 1585, 1510, 1497, 1456, 1225, 1152, 1078, 1042, 870, 752, 691, 592;
14 NMR (500 MHz, CDCls) &4: 3.98 (1H, dd, 9.5, 9.0), 4.09 (1H, dd, J 10.0, 3.0), 5.11 (1H, dd, J 9.0,
3.0), 6.89-6.95 (2H, m), 6.95-7.02 (1H, m), 7.04-7.10 (2H, m), 7.27-7.33 (2H, m), 7.40-7.47 (2H, m);
19 NMR (471 MHz, CDCl3) &¢: -114.1; 3C NMR (126 MHz, CDCl3) &¢: 72.1, 73.3, 114.7, 115.6 (d, J
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21.5), 121.6, 128.1 (d, J 8.2), 129.7, 135.5, 158.4, 162.7 (d, J 247.0); HRMS (EI*) calculated for

[C14H13FO2]* (M)* : m/z 232.0901, found 232.0900, (+0.4 ppm).
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3.2. General procedure 6

0 i) R-C¢H4-OH OH
reflux, acetone, 16 h

ii) NaBH,4 (1.5 equiv)

rt, MeOH, 16 h F

A 250 mL flask equipped with a magnetic stirrer bar was charged with 2-bromo-4’-
fluoroacetophenone (2.17 g, 10.0 mmol), a substituted phenol (10.0 mmol), and potassium
carbonate (2.07 g, 15.0 mmol). Acetone (100 mL) was then added to the mixture and the reaction
was stirred and heated to reflux for 16 hours. The reaction was then filtered, and the filtrate
concentrated in vacuo. The crude 2-aryloxyacetophenone was used for the next step without
further purification. The resulting mixture was dissolved in methanol (80.0 mL), and a magnetic
stirrer was added to the flask. The reaction was then cooled to 0 °C, and sodium borohydride (416
mg, 11.0 mmol) added portionwise under vigorous stirring. Sat. ag. NH4Cl (20 mL) was then added
to the mixture. The reaction mixture was transferred to a separatory funnel and the flask washed

with EtOAc (30 mL) and H20 (20 mL). The organic layer was collected and the aqueous phase washed
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with EtOAc (2 x 30 mL). The organics were combined, washed with brine, dried over MgSQ, filtered

and concentrated in vacuo. Purification by silica flash chromatography.

1-(4-fluorophenyl)-2-(p-tolyloxy)ethan-1-ol
OH

F Me

The title compound 1-(4-fluorophenyl)-2-(p-tolyloxy)ethan-1-ol was prepared according to general
procedure 6 using p-cresol (1.08 g, 10.0 mmol). Purification by flash silica chromatography (eluent
= 5-10% EtOAc in hexanes, 60 x 150 mm silica) gave the title compound as an off-white solid (1.75
g, 71%). mp 54-57 °C; R¢ = 0.33 (eluent = 20% EtOAc in hexanes); vmax / cm™ (film) 3422, 2922, 2832,
1602, 1504, 1217, 1155, 1105, 1036, 1013, 870, 821, 729; 'H NMR (500 MHz, CDCls) 64: 2.29 (3H,
s), 3.90-3.98 (1H, m), 4.06 (1H, dd, J 9.5, 3.5), 5.09 (1H, dd, J 9.0, 3.0), 6.78-6.85 (2H, m), 7.03-7.12
(4H, m), 7.39-7.46 (2H, m); 1°F NMR (471 MHz, CDCls) &¢: -114.2; 13C NMR (126 MHz, CDCl3) &¢: 20.6,
72.1, 73.5 (d, J 1.0), 114.6, 115.6 (d, J 21.4), 128.1 (d, J 8.2), 130.2, 130.8, 135.5 (d, J 3.2), 156.3,
162.7 (d, J 247.0); HRMS (EI*) calculated for [C1sH1sFO2]* (M)* : m/z 246.1056, found 246.1068, (+4.9
ppm).
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1-(4-fluorophenyl)-2-(m-tolyloxy)ethan-1-ol
OH

F
The title compound 1-(4-fluorophenyl)-2-(m-tolyloxy)ethan-1-ol was prepared according to general
procedure 6 using m-cresol (1.05 mL, 1.08 g, 10.0 mmol). Purification by flash silica chromatography
(eluent = 5% EtOAc in hexanes, 50 x 170 mm silica) gave a white solid (1.51 g, 61%). mp 72-75 °C, R¢
=0.33 (eluent = 20% EtOAc in hexanes); vmax / cm (film) 3285, 3206, 2922, 2868, 1601, 1582, 1508,
1485, 1454,1288, 1260, 1234, 1221, 1155, 1107, 1084, 1053, 920. 878, 853, 831, 772, 731, 691, 606,
575, 542, 525; *H NMR (500 MHz, CDCl3) 64: 2.33 (3H, s), 3.92-4.00 (1H, m), 4.07 (1H, dd, J 9.5, 3.5),
5.10 (1H, dd, J 9.0, 3.5), 6.69-6.77 (2H, m), 6.78-6.83 (1H, m), 7.03-7.12 (2H, m), 7.17 (1H, t, J 7.8),
7.39-7.47 (2H, m); *F NMR (471 MHz, CDCls) &¢: -114.1; *3C NMR (126 MHz, CDCls) &¢: 21.6, 72.1,
73.3,111.7,115.6, 115.6 (d, J 21.5), 122.4, 128.1 (d, J 8.2), 129.5, 135.6 (d, J 3.2), 139.9, 158.4, 162.7
(d, J247.0); HRMS (EI*) calculated for [CisH1sFO2]* (M)* : m/z 246.1056, found 246.1051, (-2.0 ppm).
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1-(4-fluorophenyl)-2-(o-tolyloxy)ethan-1-ol
OH Me

F

The title compound 1-(4-fluorophenyl)-2-(o-tolyloxy)ethan-1-ol was prepared according to general
procedure 6 using o-cresol (1.03 mL, 1.08 g, 10.0 mmol). Purification by flash silica chromatography
(eluent = 5-7% EtOAc in hexanes, 50 x 170 mm silica) gave a pale yellow oil (1.47 g, 60%). Rt = 0.33
(eluent = 20% EtOAc in hexanes); vmax / cm™ (film) 3385, 3028, 2928, 2860, 1603, 1589, 1510, 1491,
1462, 1437, 1184, 1157, 1121, 1036, 835, 750, 714, 608, 579; *H NMR (500 MHz, CDCl3) &4: 2.25
(3H, s), 2.77 (1H, br), 4.00 (1H, t, J 8.5), 4.10 (1H, dd, J 9.5, 3.5), 5.14 (1H, dd, J 8.5, 3.5), 6.79 (1H, d,
18.0),6.90 (1H, t,J 7.5), 7.08 (2H, t, J 9.0), 7.11-7.18 (2H, m), 7.43-7.46 (2H, m); 1°F NMR (471 MHz,
CDCls) 6: -114.2; 13C NMR (126 MHz, CDCls) 8¢: 16.4, 72.2, 73.4, 111.4, 115.6 (d, J 21.4), 121.3,
126.9,127.0,128.2 (d, J8.2), 131.0, 135.7 (d, J 3.2), 156.5, 162.7 (d, J 246.7); HRMS (EI*) [C15H15FO,]*
(M)*: m/z 246.1056, found 246.1057, (+0.4 ppm).
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1-(4-fluorophenyl)-2-(4-methoxyphenoxy)ethan-1-ol
OH
(@)

F OMe

The title compound 1-(4-fluorophenyl)-2-(4-methoxyphenoxy)ethan-1-ol was prepared according to
general procedure 6 using 4-methoxyphenol (1.24 g, 10.0 mmol). Purification by flash silica
chromatography (eluent = 2% MeOH in CH,Cl,, 60 x 200 mm silica) gave a pale yellow oil (1.28 g,
49%). R¢ = 0.17 (eluent = 20% EtOAc in hexanes); vmax / cm™ (film) 3422, 2922, 2832, 1603, 1504,
1456, 2127, 1155, 1105, 1036, 1012, 870, 822, 729; *H NMR (500 MHz, CDCls) 64: 3.77 (3H, s), 3.88-
3.95 (1H, m), 4.03 (1H, dd, J 9.5, 3.0), 5.08 (1H, dd, 9.0, 3.0), 6.79-6.89 (4H, m), 7.02-7.12 (2H, m),
7.37-7.46 (2H, m); 1°F NMR (471 MHz, CDCls) &¢: -114.1; 13C NMR (126 MHz, CDCls) &¢: 55.8, 72.1,
74.1,114.8,115.5 (d, J 21.4), 115.8, 128.1 (d, J 8.2), 135.6 (d, J 3.0), 152.5, 154.4, 162.7 (d, J 247.0);
HRMS (EI*) calculated for [CisH1sFOs]* (M)* : m/z 262.1005, found 262.1010, (+1.9 ppm).
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2-(4-fluorophenoxy)-1-(4-fluorophenyl)ethan-1-ol
OH

F F
The title compound 2-(4-fluorophenoxy)-1-(4-fluorophenyl)ethan-1-ol was prepared according to
general procedure 6 using 4-fluorophenol (1.12 g, 10.0 mmol). Purification by flash silica
chromatography (eluent = 40% EtOAc in hexanes, 45 x 75 mm silica) gave a pale orange solid (1.42
g, 95%). mp 47-50 °C; R = 0.35 (eluent = 20% EtOAc in hexanes); vmax / cm™ (film) 3289, 2938, 2872,
1601, 1504, 1458, 1296, 1253, 1219, 1192, 1155, 1105, 912, 876, 827, 800, 727, 577, 561, 513, 490;
1H NMR (400 MHz, CDCls3) 64: 2.85 (1H, s), 3.92-3.96 (1H, m), 4.03 (1H, dd, /9.5, 3.3), 5.09 (1H, dd,
8.6, 3.0), 6.82-6.88 (2H, m), 6.95-7.01 (2H, m), 7.05-7.11 (2H, m), 7.39-7.44 (2H, m); °F NMR (377
MHz, CDCls) &¢: -113.9, -123.0; 3C NMR (101 MHz, CDCls) 6¢: 72.1, 74.0 (d, J 1.1), 115.6 (d, J 23.7),
115.8 (d, J 10.3), 116.1 (d, J 23.3), 128.1 (d, J 8.2), 135.4 (d, J 3.1), 154.5 (d, J 3.1), 157.7 (d, J 240.0),
162.7 (d, J 247.3); HRMS (NSI*) calculated for [C14H11F202]* (M-H)* : m/z 249.0733, found 249.0733,
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2-(4-chlorophenoxy)-1-(4-fluorophenyl)ethan-1-ol
OH

F Cl

The title compound 2-(4-chlorophenoxy)-1-(4-fluorophenyl)ethan-1-ol was prepared according to
general procedure 6 using 4-chlorophenol (1.29 g, 10.0 mmol). Purification by flash silica
chromatography (eluent = 5% EtOAc in hexanes) gave an off-white solid (1.85 g, 69%). mp 52-54 °C;
Rf = 0.35 (eluent = 20% EtOAc in hexanes); vmax / cm™ (film) 3537, 2928, 2868, 1603, 1578, 1510,
1487, 1454, 1281, 1217, 1157, 1094, 1080, 1018, 1005, 924, 910, 870, 826, 808, 658, 571, 550, 507;
1H NMR (500 MHz, CDCls3) 644: 2.71 (1H, br), 3.94-3.98 (1H, m), 4.04 (1H, dd, J 9.5, 3.0), 5.10 (1H, dd,
18.7,3.2), 6.81-6.88 (2H, m), 7.04-7.12 (2H, m), 7.21-7.27 (2H, m), 7.38-7.49 (2H, m); 1°F NMR (377
MHz, CDCls) &¢: -113.8; 3C NMR (126 MHz, CDCl3) &¢: 72.1, 73.7, 115.7 (d, J 21.5), 116.1, 126.5,
128.1 (d, J 8.2), 129.6, 135.4 (d, J 3.0), 157.1, 162.8 (d, J 247.0). HRMS (NSI*) calculated for
[C14H11CIFO2]* (M-H)* : m/z 265.4037, found 265.0437 (-0.0 ppm).
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1-(4-fluorophenyl)-2-(naphthalen-2-yloxy)ethan-1-ol

OH
(0]
: L
The title compound 1-(4-fluorophenyl)-2-(naphthalen-2-yloxy)ethan-1-ol was prepared according to
general procedure 6 using 2-naphthol (1.44 g, 10.0 mmol). Purification by flash silica
chromatography (eluent = 100% CH2Cl,, 40 x 100 mm silica) gave an off-white solid (2.38 g, 84%).
mp 70-73 °C; R = 0.23 (eluent = 20% EtOAc in hexanes); vmax / cm™ (film) 3246, 3057, 2928, 2872,
1628, 1595, 1506, 1454, 346, 1269, 1223, 1173, 1125, 1080, 1039, 1013, 957, 912, 895, 851, 831,
802, 743, 563, 476; 'H NMR (400 MHz, CDCls) &4: 2.83 (1H, d, J 2.5), 4.09-4.14 (1H, m), 4.21 (1H, dd,
J9.5,3.2),5.19 (1H, dt, J 8.7, 2.6), 7.06-7.16 (3H, m), 7.19 (1H, dd, J8.9, 2.5), 7.36 (1H, ddd, J 8.1,
6.89, 1.2), 7.41-7.51 (3H, m), 7.70 (1H, d, J 8.2), 7.77 (2H, dd, J 8.5, 5.2); °F NMR (471 MHz, CDCls)
8r: -114.0 3C NMR (126 MHz, CDCls) 6¢: 72.1, 73.4 (d, J 1.0), 107.2, 115.7 (d, J 21.5), 118.7, 124.1,

126.7, 126.9, 127.8, 128.2 (d, J 8.2), 129.4, 129.8, 134.6, 135.6 (d, J 3.1), 156.4, 162.9 (d, J 246.3).
HRMS (ASAP) calculated for [CisH1sFO2]* (M)*: m/z 282.1056, found 282.1055 (-0.4 ppm).
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1-(4-fluorophenyl)-2-(naphthalen-1-yloxy)ethan-1-ol

OH
T
F

The title compound 1-(4-fluorophenyl)-2-(naphthalen-1-yloxy)ethan-1-ol was prepared according to
general procedure 6 using 1-naphthol (1.44 g, 10.0 mmol). Purification by flash silica
chromatography (eluent = 10-20% ethyl acetate in hexanes, 55 x 160 mm silica) gave an off-white
solid (2.32 g, 82%). mp 92-96 °C’ R¢ = 0.27 (eluent = 20% EtOAc in hexanes); vmax / cm™ (film) 3291,
3053, 2922, 2862, 1607, 1593, 1578, 1506, 1456, 1389, 1267, 1221, 1163, 1109, 1086, 1024, 1013,
918, 883, 835, 787, 768, 723. 611, 581, 567, 534, 515; *H NMR (500 MHz, CDCls) 64: 4.21 (1H, dd, J
8.4,9.5),4.27 (1H, dd, J 3.6, 9.6), 5.29 (1H, dd, J 3.7, 8.4), 6.81 (1H, dd, J 0.6, 7.6), 7.07-7.16 (2H, m),
7.33-7.39 (1H, m), 7.43-7.57 (5H, m), 7.77-7.86 (1H, m), 8.21-8.27 (1H, m); *F NMR (471 MHz, CDCls)
8r: -114.0. 13C NMR (126 MHz, CDCls) &¢: 72.3, 73.6 (d, J 1.0), 105.3, 115.7 (d, J 22.0), 121.2 121.8,
125.6, 125.6, 125.9, 126.7, 127.8, 128.2 (d, J 8.2), 134.7, 135.7 (d, J 3.2), 154.1, 162.8 (d, J 246.8).
HRMS (ASAP*) calculated for [CigsH15FO2]* (M)* : m/z 282.0156, found 282.0157, (+0.4 ppm).
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1-(4-fluorophenyl)-2-(4-nitrophenoxy)ethan-1-one
o)
(o)

F NO,

A 250 mL round-bottomed flask containing a magnetic stirrer bar was charged with K,CO3 (2.07 g,
15 mmol), 4-nitrophenol (1.39 g, 10.0 mmol) and acetone (50.0 mL). To this mixture was added
dropwise a solution of 2-bromo-4’-fluoroacetophenone (2.17 g, 10.0 mmol) in acetone (50.0 mL)
over 30 min at rt. The suspension was heated under reflux for 4 h and left to react at room
temperature for 20 h. The mixture was the filtered, washed with brine and the organic layer was
collected in CHxCl; (50 mL). The aqueous layer was washed with CH2Cl; (2 x 25 mL), the organics
combined, dried over MgSQ., filtered and concentrated in vacuo. Purification by recrystallization
from ethyl acetate gave a yellow solid (1.69 g, 61%). mp 150-154 °C (EtOAc); R¢ = 0.28 (eluent: 20 %
EtOAc in Hexanes); vmax / cm™ (film) 3128, 3082, 2968, 2903, 1701, 1593, 1503, 1327, 1265, 1221,
1159, 1009, 982, 841, 324, 750, 691, 642, 590; *H NMR (500 MHz, CDCls) &4: 5.37 (s, 2H), 6.96-7.01
(m, 2H), 7.18-7.23 (m, 2H), 8.01-8.06 (m, 2H), 8.18-8.23 (m, 2H); %F NMR (471 MHz, CDCl3) &¢: -
102.2; 3C NMR (126 MHz, CDCls) 6¢: 70.8, 114.9, 116.5 (d, J 22.2), 126.1, 130.6 (d, J 3.0), 131.0 (d,
J9.5), 142.4, 162.9, 166.5 (d, J 257.8), 191.6. HRMS (EI*) calculated for [C14H10NO4F]* (M)* : m/z
275.0594, found 275.0592, (-0.4 ppm).
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1-(4-fluorophenyl)-2-(4-nitrophenoxy)ethan-1-ol
OH

F NO,
A 500 mL round bottomed flask was charged with 1-(4-fluorophenyl)-2-(4-nitrophenoxy)ethan-1-

one (1.38 g, 5.00 mmol) and methanol (40.0 mL). Sodium borohydride (208 mg, 5.5 mmol) was then
added portion wise at 0 °C. The mixture was left to react at rt for 16 h. Sat. aq. NH4Cl (20 mL) was
then added to the mixture. The reaction mixture was transferred to a separatory funnel and the
vial washed with EtOAc (30 mL) and H20 (20 mL). The organic layer was collected and the aqueous
phase washed with EtOAc (2 x 30 mL). The organics were combined, washed with brine, dried over
MgSQ,, filtered and concentrated in vacuo. Purification by flash silica chromatography (eluent =
40% EtOAc in hexanes, 40 x 75 mm silica) gave a white solid (1.33 g, 96%). mp 102-104 °C; R¢= 0.46
(eluent = 40% EtOAc in hexanes); vmax / cm™ (film) 3244, 2916, 2862, 1605, 1586, 1503, 1454, 1339,
1331, 1298, 1252, 1221, 1194, 1173, 1084, 1076, 1026, 908, 874, 849, 829, 750, 691, 648, 575, 545,
530, 500; *H NMR (400 MHz, CDCls) 64:2.67 (1H, d, J 2.8), 4.13 (2H, dqg, J 9.6, 6.0), 5.16 (1H, dt, 8.0,
3.1), 6.96-7.00 (2H, m), 7.07-7.13 (2H, m), 7.41-7.46 (2H, m), 8.18-8.22 (2H, m); 1°F NMR (376 MHz,
CDCls) &¢: -113.35; 3C NMR (101 MHz, CDCls) 6¢: 71.9, 73.8 (d, /1.1), 114.7,115.8 (d, J 21.6), 126.1,
128.1 (d, J 8.2), 135.0 (d, J 3.2), 142.1, 162.9, (d, J 248.0), 164.1; HRMS (ASAP*) calculated for
[C14H13FNO4] (M+H) * : m/z 278.0829, found 278.0832 (+1.1 ppm).
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3.3. Optimisation of isomerisation protocol

Ru(PPh3)3(CO)(H), (x mol %)
xantphos (x mol %)

OH K2CO3 (1.5 equiv) o)
OPh mesitylene (1 equiv)
> Me
135 °C, solvent, time
F PhO
43 3

A 10 mL microwave vial was charged with dihydridocarbonyltris(triphenylphosphine)ruthenium
(23.0 mg, 2.50 mol %), xantphos (14.5 mg, 2.50 mol %), 1-(4-fluorophenyl)-2-phenoxyethan-1-ol
(232 mg, 1.00 mmol), a polar aprotic solvent (varied amounts), potassium carbonate (207 mg, 1.50
mmol), a magnetic stirrer, and mesitylene (139 pL, 1.00 mmol) as internal standard. The reaction
vial was then crimped shut, and heated to 135 °C for varied times. After the allotted time, the

reaction was sampled and analysed using *H NMR.

Entry | [Ru] and ligand (mol %) | Time (h) | Solvent (Conc) NMR yield (Isolated)
1 5 24 DMF (0.4 m) 91%
2 5 24 DMSO (0.4 m) 76%
3 5 24 DMAC (0.4 m) 100%
4 2.5 24 DMAC (0.4 m) 95%
5 1 24 DMAC (0.4 m) 26%
6 2.5 24 DMAC (1 m) 100% (79%)
7 2.5 16 DMAC (1 m) 100%

3.4. General procedure 7

Ru(PPh3)3(CO)(H), (2.5 mol %)
xantphos (2.5 mol %)
OH K2CO; (1.5 equiv) o)
mesitylene (1 equiv)

R 435°c,DMAC,24h R
F @)
A 10 mL microwave vial was charged with Ru(PPh3)3(CO)(H)2 (23.0 mg, 2.50 mol %), xantphos (14.5

mg, 2.50 mol %), a 1-(4-fluorophenyl)-phenoxyethanol (1.00 mmol), dimethylacetamide (1.00 mL),
potassium carbonate (207 mg, 1.50 mmol) and a magnetic stirrer. The reaction vial was then
crimped shut, and heated to 135 °C for 24 hours. The reaction was then cooled, and the contents of
the vial poured over H,O (50 mL). The layers are separated, and the aqueous layer extracted with
ethyl acetate (3 x 10 mL). The combined organic extracts are then washed with brine, dried over
magnesium sulfate, filtered, and dried under reduced pressure. The resulting crude diaryl ether was

then purified by flash silica column chromatography.
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1-(4-phenoxyphenyl)ethan-1-one

The title compound was prepared according to general procedure 7, using 1-(4-fluorophenyl)-2-
phenoxy-ethan-1-ol (232 mg, 1.00 mmol). Purification by flash silica column chromatography
(eluent = 5% ethyl acetate in hexanes, 150 x 30 mm silica) gives the title compound (168 mg, 79%)
as a white solid. mp 40-43 (lit. 45-47)°; R¢ = 0.43 (eluent = 20% EtOAc in hexanes); *H NMR (500 MHz,
CDCl3) &n: 2.57 (3H, s), 6.99-7.02 (2H, m), 7.06-7.08 (2H, m), 7.19-7.22 (1H, m), 7.38-7.42 (2H, m),

Me

PhO
4

7.93-7.96 (2H, m). Spectroscopic data is in accordance with that reported previously.
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3.5. Scope of isomerisation protocol

1-(4-(p-tolyloxy)phenyl)ethan-1-one

Me
Me

o
5
The title compound was prepared according to general procedure 7, using 1-(4-fluorophenyl)-2-(p-
tolyloxy)-ethan-1-ol (246 mg, 1.00 mmol. Purification by flash silica column chromatography (eluent
= 5% ethyl acetate in hexanes, 150 x 30 mm silica) gives the title compound (177mg, 78%) as a white
solid. mp 40-43 °C (Lit. 46-47 °C)’; R¢ = 0.48 (eluent = 20% EtOAc in hexanes); 'TH NMR (500 MHz,
CDCls) 6n: 2.38 (3H, s), 2.57 (3H, s), 6.95-699 (4H, m), 7.19-7.20 (2H, m), 7.91-7.94 (2H, m).

Spectrospcopic data is in accordance with that reported previously.
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1-(4-(m-tolyloxy)phenyl)ethan-1-one
Me (@)

Me

6

The title compound was prepared according to general procedure 7, using 1-(4-fluorophenyl)-2-(m-
tolyloxy)-ethan-1-ol (246 mg, 1.00 mmol). Purification by falsh silica column chromatography
(eluent = CHxCl3, 130 x 30 mm silica) gives the title compound (186 mg, 82 %) as a white solid. mp
39-42 °C; R¢ = 0.50 (eluent = 20% EtOAc in hexanes); *H NMR (500 MHz, CDCls) 64: 2.36 (3H, s), 2.57
(3H, s), 6.86-6.89 (2H, m), 6.98-7.02 (3H, m), 7.27 (1H, t, J 7.7), 7.92-7.95 (2H, m). Spectroscopic
data is in accordance with that reported previously.
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1-(4-(o-tolyloxy)phenyl)ethan-1-one

The title compound was prepared according to general procedure 7, using 1-(4-fluorophenyl)-2-(o-

tolyloxy)-ethan-1-ol (246 mg, 1.00 mmol). Purification by flash silica column chromatography

(eluent = CH,Cl> 30 x 140 mm silica) gives the title compound (174 mg, 77%) as a colourless oil. R =

0.33 (eluent = 10% EtOAc in hexanes); *H NMR (500 MHz, CDCls) 64: 2.19 (3H, s), 2.56 (3H, s), 6.88-

6.91 (2H, m), 6.99 (1H, dd, J 8.0, 1.0), 7.15 (1H, td, 7.4, 1.2), J 7.21-7.25 (1H, m), 7.29 (1H, dd, J 7.5,

1.0), 7.91-7.93 (2H, m). Spectroscopic data is in accordance with that reported previously.
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1-(4-(4-methoxyphenoxy)phenyl)ethan-1-one

MeO
Me

8

The title compound was prepared according to general prodecure 7 using 1-(4-fluorophenyl)-2-(4-
methoxyphenoxy)ethan-1-ol (262 mg, 1.00 mmol). Purification by flash silica column
chromatography (eluent = 10% ethyl acetate in hexanes, 150 x 30 mm silica) gives the title
compound (206 mg, 85%) as a white solid. mp 48-51 °C (Lit. 58-59 °C)’; R¢= 0.35 (eluent = 20% ethyl
acetate in hexanes); *H NMR (500 MHz, CDCls) &4: 2.56 (3H, s), 3.83 (3H, s), 6.94 (4H, ddd, /9.1, 6.1.
2.5), 7.00-7.03 (2H, m), 7.90-7.92 (2H, m). Spectroscopic data is in accordance with that reported

previously.
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1-(4-(4-fluorophenoxy)phenyl)ethan-1-one

Me

o)
9
The title compound was prepared according to general procedure 7, using 2-(4-fluorophenoxy)-1-
(4-fluorophenyl)ethan-1-ol (250 mg, 1.00 mmol). Purification by flash silica column chromatography
(eluent = 10% ethyl acetate in hexanes, 145 x 30 mm silica) gives the title compound (184 mg, 80%)
as a white solid. mp 56-59 °C (Lit. 67-69 °C)’; R¢ = 0.43 (eluent = 20% EtOAc in hexanes); *H NMR
(500 MHz, CDCl3) 6u: 2.57 (3H, s), 6.95-6.98 (2H, m), 7.03-7.12 (4H, m), 7.93-7.95 (2H, m).
Spectroscopic data is in accordance with that reported previously.
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1-(4-(4-chlorophenoxy)phenyl)-ethan-1-one

Cl
Me

o)
10
The title compound was prepared according to general procedure 7, using 2-(4-chlorophenoxy)-1-
(4-fluorophenyl)ethan-1-ol (267 mg, 1.00 mmol). Purification by flash silica column chromatography
(eluent = 10% ethyl acetate in hexanes) to give the title compound (193 mg, 78%) as a white solid.
mp 58-61 °C (Lit. 63-64 °C)’; R¢ = 0.45 (eluent = 20% EtOAc in hexanes); H NMR (500 MHz, CDCls)
6n: 2.58 (3H, s), 6.98-7.02 (4H, m), 7.34-7.37 (2H, m), 7.93-7.96 (2H, m). Spectroscopic data is in

accordance with that reported previously.
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1-(4-(naphthalen-2-yloxy)phenyl)ethan-1-one

LA™

12

The title compound was prepared according to general procedure 7, using 1-(4-fluorophenyl)-2-
(naphthalen-2-yloxy)ethan-1-ol (282 mg, 1.00 mmol). Purification by flash silica column
chromatography (eluent = CH,Cl, 100 x 45 mm silica) gives the title compound (226 mg, 86%) as a
white solid. mp 62-65 °C (Lit. 68-72 °C)%; R¢ = 0.45 (eluent = 20% EtOAc in hexanes); *H NMR (500
MHz, CDCls) 84: 2.59 (3H, s), 7.05-7.08 (2H, m), 7.26 (1H, dd, J 8.8, 2.4), 7.48 (3H, m), 7.76 (1H, d, J,
8.0), 7.88 (2H, dd, J 12.9, 8.4), 7.95-7.98 (2H, m). Spectroscopic data is in accordance with that
reported previously.
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4. Experimental and characterisation data (telescoped diaryl ether synthesis)
4.1. Preparation of 2-(4-fluorophenyl)oxirane

o i) NaBH, (1.5 equiv)
Br 0°C - rt, MeOH, 4 h
>

ii) 1IN NaOH
F rt, THF, 4 h F
44
Following a modified literature procedure,'®a 100 mL round bottomed flask was charged with 2-
bromo-1-(4-fluorophenyl)-ethan-1-one (2.17 g, 10.0 mmol) and methanol (20 mL). The reaction was
then cooled to 0 °C, and NaBH4 (267 mg, 15.0 mmol) added portionwise. The reaction was then
warmed to room temperature, and stirred until reaction completion (ca. 4 hours, confirmed by TLC),
then concentrated in vacuo, and partitioned with water (20 mL). The layers were separated, and the
aqueous layer extracted in Et,0 (3 x 30 mL). The combined organic extracts were washed with brine,

dried over magnisum sulfate, filtered, and concentrated under reduced pressure.

The resulting crude material was dissolved in THF (30 mL). The reaction was stirred at room
temperature, and aq. NaOH (1 N, 20 mL, 40 mmol) was added. The reaction was then stirred at this
temperature until completion (ca. 4 hours, confirmed by TLC), at which point water (50 ml) was
added. The reaction was then separated, and the aqueous layer extracted in Et;0 (3 x 40 mL). The
combined organic extracts were washed in brine, dried over magnesium sulfate, filtered, and dried
carefully in vacuo. Purification by flash chromatography (eluent = 10% ethyl acetate in hexanes, 30
x 40 mm silica) gave the title compound (980 mg, 80%) as a colourless oil. Rf = 0.36 (eluent = 10%
EtOAc in hexanes); H NMR (500 MHz, CDCls) &4: 2.77 (1H, dd, J 2.6, 5.4), 3.14 (1H, dd, J 4.0, 5.4),
3.85 (1H, dd, J 2.6, 4.0), 7.00-7.07 (2H, m), 7.21-7.28 (2H, m). Spectroscopic data is in accordance

with the literature.l’
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4.2. Telescoped one pot diaryl ether synthesis from epoxide: 1-(4-phenoxyphenyl)-ethan-1-one

o i) PhOH (1 equiv), K,CO3 (1.5 equiv) o)
135 °C, DMAC, 24 h

> Me
F ii) Ru(PPh3);(CO)(H), (2.5 mol %)
xantphos (2.5 mol %) PhO
44 1356°C, 24 h 3

A 10 mL microwave vial was charged with 2-(4-fluorophenyl)oxirane (138 mg, 1.00 mmol), phenol
(94.1 mg, 1.00 mmol), potassium carbonate (207 mg, 1.50 mmol), dimethylacetamide (1.00 mL) and
a magnetic follower. The reaction vessel was crimped shut, and the reaction heated to 135 °C, and
stirred at this temperature for 24 hours. The reaction vessel was then cooled to room temperature,
and opened. Ru(PPhs)(CO)(H)2 (23.0 mg, 2.50 mol%) and xantphos (14.5 mg, 2.50 mol%) were then
added, the reaction vessel crimped shut once more, and heated to 135 °C. The reaction was stirred
at this temperature for 24 hours, cooled to room temperature, and the contents of the vial poured
over H,0 (50 mL). The layers are separated, and the aqueous layer extracted with EtOAc (3 x 10 mL).
The combined organic extracts are then washed with brine, dried over magnesium sulfate, filtered,
and dried under reduced pressure. The resulting crude diaryl ether was then purified by flash silica

column chromatography (eluent = 5% EtOAc in hexanes, 30 x 150 mm silica) to give the title
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compound (124 mg, 59%) as a white solid. mp 40-43 (lit. 45-47)°; R¢ = 0.43 (eluent = 20% EtOAc in
hexanes); *H NMR (500 MHz, CDCls3) 64: 2.57 (3H, s), 6.99-7.02 (2H, m), 7.06-7.09 (2H, m), 7.19-7.22
(1H, m), 7.38-7.42 (2H, m), 7.93-7.96 (2H, m). Spectroscopic data is in accordance with that in the

literature.”
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