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A Further Comment on the Contrasting Outcomes of Radical and Photochemical Reactions

Our proposal that these reactions proceed via the intermediacy of triplet aryl cations rather than aryl
radicals centres on the contrasting outcomes observed when benzyl 2-iodoaryl ethers bearing
substituents on the acceptor ring are treated under radical forming conditions and on irradiation with
UVC. To that end, substrates 5¢ (4-cyano, —M), 5r (3,5-dimethoxy, +M) and 5b (4-methyl, +1) have all
been subjected to conditions that unequivocally lead to the corresponding aryl radical intermediate,
and in each case the products given differ from those described herein. Thus, treatment of 4-
cyanobenzyl 2-iodoaryl ether 5c¢ under standard tributyltin hydride-mediated radical forming
conditions led to biaryls S1 and S2, and 8-cyanobenzo[c]chromene 4c (27%), implicating the
intermediacy of spirocycle 2c and its fragmentation to 3¢ (Scheme S1).! In stark contrast, irradiation
of 5¢ with UVC led to the isomeric 9-cyanobenzo[c]chromene 7c¢ (35%), indicating that the reaction
proceeded by a different pathway. The intermediacy of triplet aryl cation 3[9¢] provides an explanation
for the dichotomy.
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Scheme S1. Contrasting outcomes for the cyclisations of 4-cyanobenzyl 2-iodoaryl ether 5c.

Similarly, treatment of 3,5-dimethoxybenzyl 2-iodoaryl ether 5r under standard tributyltin hydride-
mediated radical forming conditions led to biaryl S4 (22%) and 7,9-dimethoxybenzo[c]chromene 4r
(40%) (Scheme S2).! In stark contrast, irradiation of 5r with UVC led to the isomeric 8,10-dimethoxy-
benzo[c]chromene 7r (53%) and spirocycle 35b (25%), again indicating that these reactions proceed
via different intermediates.
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Scheme S2. Contrasting outcomes for the cyclisations of 3,5-dimethoxybenzyl 2-iodoaryl ether 5c.

A third, and arguably the most striking example, is provided by 2-iodoaryl 4-methylbenzyl ether 5b.2
Its treatment with 3 equiv. potassium tert-butoxide under irradiation with blue light in DMSO gave an
inseparable 3.5 : 1 mixture of 8- and 9-methylbenzo[c]chromenes 4b and 7b in 57% yield (Scheme S3).
Notably, the authors reported DFT calculations consistent with the established radical mechanism,* in
that ipso-cyclisation of the aryl radical followed by rearrangement was favoured over ortho-
cyclisation. By contrast, irradiation of 5b with UVC light followed a different regiochemical course
giving 9-methylbenzo[c]-chromene 7b cleanly in 70% vyield with no trace of its 'inseparable
regioisomer' 4b evident in the recorded 'H and *C NMR spectra.
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Scheme S3. Contrasting outcomes for the cyclisations of 2-iodoaryl 4-methylbenzyl ether 5b.

Characterisation data for 8-cyano- and 7,9-dimethoxy-6H-benzo[c]chromenes 4c and 4r

To allow comparison of the characterisation data attained for 9-cyano-6H-benzo[c]chromene 7c and
8-cyano-6H-benzo[c]chromene 4c¢,! data for the latter follows [from the PhD thesis of Dr. Michael I. T.
Nunn, Southampton, 2001]: IR vmax (neat, cm™): 2226 (s), 1607 (s), 1478 (s), 1417 (m), 1247 (m), 1214
(m), 1044 (m), 1026 (m). UV (Amax, MeOH) 319 (6210), 276 (10900), 240 (9320) nm. *H NMR (300
MHz, CDCls): 6 7.79 (1H, d, J = 8.5 Hz., ArH), 7.75 (1H, d, J = 8.5 Hz, ArH), 7.67 (1H, d, J = 7.7 Hz, ArH),
7.47 (1H, s, ArH), 7.35 (1H, t, J = 7.7 Hz, ArH), 7.12 (1H, t, J = 7.4 Hz, ArH), 7.03 (1H, d, J = 8.1 Hz, ArH),
5.14 (2H, s, OCH;) ppm. GOSEY (300 MHz, CDCls): observed enhancements are
shown on the insert. **C NMR (75 MHz, CDCl3) & 155.3 (C), 134.8 (C), 132.3 (CH),
132.1 (C), 131.4 (CH), 128.3 (CH), 124.0 (CH), 122.6 (CH), 122.6 (CH), 121.3 (C),
118.7 (C), 117.8 (CH), 110.8 (C), 67.6 (CH;) ppm. LRMS (Cl): 225 ([M+NH4]*, 100 %),
207 (M7, 62 %).

To allow comparison of the characterisation data attained for 8,10-dimethoxy-6H-benzo[c]chromene
7r and 7,9-dimethoxy-6H-benzo[c]chromene 4r, data for the latter follows [from the PhD thesis of Dr.
Michael I. T. Nunn, Southampton, 2002]: IR vmax (neat, cm™): 1608 (s), 1571 (m), 1456 (m), 1420 (s),
1340 (m), 1276 (m), 1229 (m), 1206 (s), 1153 (s), 1096 (m), 1031 (s). UV (Amax, MeOH) 300 (9960) 266
(11000) nm. 'H NMR (300 MHz, CDCls): & 7.68 (1H, d, J = 7.4 Hz, ArH), 7.23 (1H, td, J = 7.5, 1.5 Hz.,
ArH), 7.07 (1H, t, J = 7.4 Hz, ArH), 7.04 (1H, d, J = 7.5 Hz, ArH), 6.86 (1H, d, J = 1.8 Hz, ArH), 6.43 (1H, d,
J =1.8 Hz, ArH), 5.17 (2H, s, OCH,), 3.92 (3H, s, OCHs), 3.85 (3H, s, OCHs) ppm. GOSEY (300 MHz,
CDCl3): observed enhancements are shown on the insert. 3C NMR (75 MHz, CDCls) o “—

6 160.8 (C), 156.2 (C), 155.1 (C), 131.8 (C), 129.7 (CH), 123.7 (CH), 122.9 (C), 121.9
(CH), 117.5 (C), 112.9 (CH), 98.5 (CH), 97.8 (CH), 63.2 (CH,), 55.6 (2 x CH3) ppm.
LRMS (Cl): 243 ([M+H]*, 100 %), 227 (7%), 168 (8 %), 139 (11 %). HRMS (El): Found C/&Meo
242.0936, C15sH1403, M* requires 242.0943.

Photochemical Set-up
The reactor set-up consists of FEP tubing wound around a quartz cylinder which is then covered in a
layer of aluminium foil to prevent the loss of light, and to protect the user and any observers from
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harmful UV irradiation.? A cooling system consisting of 10 mm diameter soft plastic condenser tubing
is also wound around the reactor, with tap water running through it to remove generated heat. A 36
W Phillips UVC [254 nm] was used. The reaction solution is kept under an atmosphere of argon. A
peristaltic pump connected to the FEP tubing inlet via a T-piece, pumps the reaction solution through
the reactor. The irradiated solution leaves the reactor from an outlet at the opposite end of the
reactor and is collected in a round bottomed flask.

Photocyclisation Reactions
6H-Benzo[clchromene, 7a
Using the flow photochemical set-up, a solution of benzyl o-iodophenyl ether 5a O 0]

(430 mg, 1.39 mmol) in MeCN (70 mL, 0.02 M) was irradiated for a residence time

of 1 h. The resulting solution was concentrated in vacuo then DCM (30 mL) and sat. O
Na»S,05 (30 mL) were added. The aqueous phase was separated and extracted with

DCM (3 x 30 mL), then the combined organic phases were dried over MgSOQ,,

concentrated in vacuo and purified by column chromatography (5 — 20% Et,O/petrol) to afford the
title compound 7a (197 mg, 1.08 mmol, 78%) as an off-white solid. MP: 128 — 130 °C. IR Vmax (film,
cm™): 3050 (br), 2840 (w), 1605 (m), 1485 (s), 1439 (s), 1243 (s), 1196 (s). *H NMR (400 MHz, CDCls):
67.77(1H,dd,/J=7.8,1.7 Hz, ArH), 7.74 (1 H, br d, J = 7.7 Hz, ArH), 7.41 (1 H, app t with fine splitting,
J=7.6Hz,ArH),7.32 (1H, apptd,/=7.6,1.2 Hz, ArH), 7.27 (1 H, m, ArH), 7.18 (1 H, d with fine splitting,
J=7.5,0.7 Hz, ArH), 7.10 (1 H, app td, J = 7.6, 1.2 Hz, ArH), 7.04 (1 H, dd, J = 8.1, 1.2 Hz, ArH), 5.16 (2
H, s, CH,) ppm. 3C NMR (100 MHz, CDCl3) & 154.8 (C), 131.4 (C), 130.1 (C), 129.4 (CH), 128.4 (CH),
127.6 (CH), 124.6 (CH), 123.3 (CH), 122.9 (C), 122.1 (CH) 122.0 (CH), 117.4 (CH), 68.4 (CH2) ppm. LRMS
(ESI*): 183 [M+H]*. HRMS (ESI*): Found 183.0804, C13H1:0 [M+H]* requires 183.0804. These data are
consistent with literature reports.*>
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9-Methyl-6H-benzo[clchromene, 7b. 0
Using the flow photochemical set-up, a solution of benzyl o-iodoaryl ether 5b (337

mg, 1.04 mmol) in MeCN (52 mL, 0.02 M) was irradiated for a residence time of 1 h. O

The resulting solution was concentrated in vacuo then DCM (20 mL) and sat. Na,S,0s O
(20 mL) were added. The aqueous phase was separated and extracted with DCM (2

x 20 mL), then the combined organic phases were dried over MgSQO,, concentrated

in vacuo and purified by column chromatography (5% EtOAc in petrol) to afford the title compound
7a (143 mg, 0.73 mmol, 70%) as a white solid. IR vmax (solid, cm™): 2841 (w), 1604 (w), 1489 (m), 1449
(s), 1243 (s), 1199 (s), 1104 (w), 1035 (m), 1009 (s). *H NMR (400 MHz, CDCl5): 6 7.76 (1 H, dd, /= 7.8,
1.6 Hz, ArH), 7.55 (1 H, s, ArH), 7.26 (1 H, ddd, J = 8.1, 7.5, 1.7 Hz, ArH), 7.05 — 7.15 (3 H, m, 3 x ArH),
7.03(1H,dd,/=8.1,1.1Hz, ArH),5.12 (2 H, s, CH,), 2.44 (3 H, s, CH3) ppm. 3C NMR (100 MHz, CDCl5)
6 154.8 (C), 138.0 (C), 129.9 (C), 129.2 (CH), 128.5 (C), 128.3 (CH), 124.5 (CH), 123.2 (CH), 123.0 (C),
122.6 (CH), 122.0 (CH), 117.3 (CH), 68.3 (CH,), 21.5 (CH3) ppm. LRMS (ESI+): 197 ([M+H]", 100%).
These data are consistent with a literature report.”
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6H-Benzo[clchromene-9-carbonitrile, 7c. (0]
Using the flow photochemical set-up, a solution of benzyl o-iodoaryl ether 5c (434 ‘

mg, 1.30 mmol) in MeCN (65 mL, 0.02 M) was irradiated for a residence time of 1 h.

The resulting solution was concentrated in vacuo then DCM (30 mL) and sat. Na;S,03 ‘
(30 mL) were added. The aqueous phase was separated and extracted with DCM (3

x 30 mL), then the combined organic phases were dried over MgSQO,, concentrated CN
in vacuo and purified by column chromatography (5 — 20% Et,O/petrol) to afford the title compound
7¢ (94 mg, 0.45 mmol, 35%) as a yellow solid. MP: 82 — 83 °C. IR vmax (film, cm™): 2924 (br), 2851 (w),
2229 (s), 1607 (m), 1490 (s), 1454 (m), 1246 (s), 1200 (m). *H NMR (400 MHz, CDCl3): § 7.98 (1 H, d, J
=1.5Hz, ArH),7.72 (1 H,dd,J=7.7,1.6 Hz, ArH), 7.59 (1 H, dd, /= 7.8, 1.3 Hz, ArH), 7.34 (1 H, ddd, J =
8.2,7.3,1.6 Hz, ArH), 7.29 (1 H, brd, J=7.7 Hz, ArH), 7.13 (1 H, td, /= 7.6, 1.2 Hz, ArH), 7.04 (1 H, dd,
J=8.1, 1.1 Hz, ArH), 5.17 (2 H, s, CH,) ppm. **C NMR (100 MHz, CDCl3) & 154.8 (C), 136.0 (C), 131.6
(C), 131.0 (CH), 130.9 (CH), 125.64 (CH), 125.62 (CH), 123.5 (CH), 122.7 (CH), 120.9 (C), 117.4 (CH)
122.0 (CH), 112.6 (C), 67.9 (CH;) ppm. LRMS (El): 207 (81%, M), 206 (100%), 177 (22%).
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6H-[1,31Dioxolo[4',5":4,5]benzo[1,2-c]chromene, 7d.
Using the flow photochemical set-up, a solution of benzyl o-iodoaryl ether 5d O @

(422 mg, 1.19 mmol) in MeCN (60 mL, 0.02 M) was irradiated for a residence time

of 1 h. The resulting solution was concentrated in vacuo then DCM (30 mL) and
sat. Na,S;03 (30 mL) were added. The aqueous phase was separated and
extracted with DCM (3 x 30 mL), then the combined organic phases were dried OJO

over MgS0., concentrated in vacuo and purified by column chromatography (10

— 30% Et,0/petrol) to afford the title compound 7d (223 mg, 0.99 mmol, 83%) as a yellow oil. IR Vmax
(film, cm™): 2897 (br), 1505 (m), 1483 (s), 1458 (s), 1274 (s), 1222 (s), 1036 (s). *H NMR (400 MHz,
CDCl3): § 7.59 (1 H, dd, J = 7.7, 1.6 Hz, ArH), 7.22 (1 H, ddd, J = 8.1, 7.3, 1.5 Hz, ArH), 7.19 (1 H, s, ArH),
7.06 (1 H, td, J = 7.6, 1.3 Hz, ArH), 7.01 (1 H, dd, J = 8.1, 2.6 Hz, ArH), 6.66 (2 H, s, CH.), 6.00 (2 H, s,
CH,) ppm. 3C NMR (100 MHz, CDCl3) 6 154.0 (C), 148.0 (C), 147.2 (C), 128.6 (CH), 125.3 (C), 124.3 (C),
123.1 (C), 122.7 (CH), 122.1 (CH), 117.1 (CH), 105.3 (CH), 102.8 (CH), 101.1 (CH,), 66.4 (CH.) ppm.
LRMS (El): 225 (100%, [M-H]), 168 (28%), 139 (31%). HRMS (El): Found 226.0616, Ci1sH1003, M*
requires 226.0624.
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3-Methoxy-6H-benzo[clchromene, 7e. o 0
Using the flow photochemical set-up, a solution of benzyl o-iodoaryl ether 5e -~

(587 mg, 1.73 mmol) in MeCN (86 mL, 0.02 M) was irradiated for a residence O

time of 1 h. The resulting solution was concentrated in vacuo then DCM (30 ‘
mL) and sat. Na;5,05 (30 mL) were added. The aqueous phase was separated

and extracted with DCM (3 x 30 mL), then the combined organic phases were dried over MgSQ,,
concentrated in vacuo and purified by column chromatography (5 — 20% Et,O/petrol) to afford the
title compound 7e (363 mg, 1.71 mmol, 99%) as a yellow oil. IR vmax (film, cm™): 2960 (br), 2834 (w),
1614 (s), 1483 (s), 1438 (s), 1278 (s), 1153 (s). 'H NMR (400 MHz, CDCls): 6 7.65 (1 H, d, J = 8.6 Hz,
ArH), 7.62 (1 H, d, J = 7.6 Hz, ArH), 7.36 (1 H, td, J = 7.5, 0.9 Hz, ArH), 7.24 (1 H, td, J = 7.5, 1.1 Hz, ArH),
7.14 (1 H, d,J=7.1Hz, ArH), 6.65 (1 H, dd, J = 8.6, 2.6 Hz, ArH), 6.57 (1 H, d, J = 2.6 Hz, ArH), 5.12 (2 H,
s, CH,), 3.83 (3 H, s, CHs) ppm. **C NMR (100 MHz, CDCls) & 160.9 (C), 160.0 (C), 130.3 (C), 130.2 (C),
128.4 (CH), 126.7 (CH), 124.6 (CH), 124. 2 (CH), 121.2 (CH), 115.9 (C), 108.8 (CH) 102.3 (CH), 68.7 (CH,),
55.4 (CHs3) ppm. LRMS (ESI): 213 [M+H]*. HRMS (ESI*): Found 213.0911, C14H130; [M+H]* requires
213.0910. These data are consistent with a literature report.®
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N,N-Dimethyl-6H-benzo[c]chromen-3-amine, 7f. |

Using the flow photochemical set-up, a solution of benzyl iodoaryl ether 5f _N o)

(294 mg, 0.832 mmol) and pyridine (75 mg, 0.95 mmol) in MeCN (42 mL, 0.02 O

M) was irradiated for a residence time of 1 h, then concentrated in vacuo and

purified by column chromatography (5% EtOAc in petrol) to afford the title O
compound 7f (110 mg, 0.488 mmol, 59%) as a pale orange solid. MP: 73 — 74

°C. IR Vmax (film, cm™): 2846 (br), 1618 (s), 1522 (m), 1484 (m), 1441 (m), 1355 (m), 1242 (m), 1141
(m), 1101 (m), 1029 (m). *H NMR (400 MHz, CDCl5): § 7.61 (1 H, br d, J = 8.6 Hz, ArH), 7.59 (1 H, br d,
J=7.5Hz, ArH), 7.33 (1 H, app. td, J=7.6, 1.4 Hz, ArH), 7.18 (1 H, app. td, /= 7.4, 1.1 Hz, ArH), 7.11 (1
H, brd,J=7.6 Hz, ArH), 6.48 (1 H, brd, J=8.3 Hz, ArH), 6.36 (1 H, brd, J= 1.8, Hz, ArH), 5.10 (2 H, s,
CH,), 3.00 (6 H, s, 2 x CH3) ppm. **C NMR (100 MHz, CDCl;) 6 155.9 (C), 130.9 (C), 129.9 (C), 128.3
(CH), 125.7 (CH), 124.4 (CH), 124.0 (CH), 120.6 (CH), 106.9 (CH), 100.3 (CH), 68.8 (CH,), 40.4 (2 x CH3)
ppm [one C coincident or not seen]. LRMS (ESI+): 226 ([M+H]*, 100%), 225 (30%). HRMS (ESI*): Found
226.1231, [M+H]" C1sH16NO requires 226.1226.
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7
Methyl 6H-benzo[c]chromene-3-carboxylate, 7g. o
Using the flow photochemical set-up, a solution of benzyl o-iodoaryl ether o

5g (374 mg, 1.02 mmol) in MeCN (51 mL, 0.02 M) was irradiated for a ~o
residence time of 1 h. The resulting solution was concentrated in vacuo then

DCM (30 mL) and sat. Na;S,03 (30 mL) were added. The aqueous phase was ‘
separated and extracted with DCM (3 x 30 mL), then the combined organic

phases were dried over MgS04, concentrated in vacuo and purified by column chromatography (10 —
30% Et,0/petrol) to afford the title compound 7g (140 mg, 0.58 mmol, 57%) as an off-white solid. MP:
89 — 90 °C. IR Vmax (film, cm™): 2950 (br), 1713 (s), 1434 (m), 1414 (m), 1262 (s), 1196 (m). *H NMR
(400 MHz, CDCls): 6 7.78 (1H, d, J = 8.1 Hz, ArH), 7.74 - 7.70 (2H, m, 2 x ArH), 7.65 (1H, d, J = 1.6 Hz,
ArH), 7.41 (1H, app td, J = 7.5, 1.3 Hz, ArH), 7.35 (1H, app td, J = 7.4, 1.3 Hz, ArH), 7.18 (1H, br d, J =
7.5 Hz, ArH), 5.15 (2H, s, CH2), 3.93 (3H, s, CHs) ppm. *C NMR (100 MHz, CDCl3) & 166.5 (C), 154.5 (C),
131.9 (C), 130.9 (C), 129.1 (C), 128.8 (CH), 128.6 (CH), 127.2 (C), 124.8 (CH), 123.3 (CH), 123.1 (CH),
122.6 (CH), 118.5 (CH) 68.4 (CH,), 52.1 (CHs) ppm. LRMS (ESI*): 241 [M+H]*. HRMS (ESI*): Found
241.0864, C1sH1303 [M+H]* requires 241.0864.
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3-Nitro-6H-benzo[c]chromene, 7h.’

Using the flow photochemical set-up, a solution of 2-(benzyloxy)-1-iodo-4- ON o]
nitrobenzene 5h (379 mg, 1.08 mmol) in MeCN (53 mL, 0.02 M) was irradiated ‘

for a residence time of 1 h. The resulting solution was concentrated in vacuo

then DCM (20 mL) and sat. Na;5,05 (20 mL) were added. The aqueous phase O
was separated and extracted with DCM (2 x 20 mL), then the combined

organic phases were dried over MgS0O,, concentrated in vacuo and purified by column
chromatography (5% acetone in petrol) to afford the titled compound 7h (116 mg, 0.51 mmol, 47%)
as a pale yellow solid. MP: 120 — 121 °C. IR Vimax (film, cm™): 3086 (w), 2920 (w), 1578 (w), 1597 (w),
1518 (s), 1482 (m), 1453 (m), 1419 (m), 1342 (s), 1323 (m), 1278 (m), 1243 (m), 1202 (m), 1024 (m).
'H NMR (400 MHz, CDCls):  7.93 (1 H, dd, J = 8.6, 2.3 Hz, ArH), 7.85 (1 H, d, J = 8.6 Hz, ArH), 7.84 (1 H,
d,J=2.3 Hz, ArH), 7.76 (1 H, br d, J = 7.5 Hz, ArH), 7.45 (1 H, app. td, J = 7.5, 1.5 Hz, ArH), 7.41 (1 H,
app. td, J = 7.5, 1.5 Hz, ArH), 7.19 — 7.24 (1 H, m, ArH), 5.22 (2 H, s, CH,) ppm. *3C NMR (100 MHz,
CDCl3) 6 154.9 (C), 148.2 (C), 131.8 (CH), 129.8 (CH), 129.1 (C), 128.9 (CH), 128.1 (C), 125.0 (CH), 123.7
(€), 123.1 (CH), 117.2 (CH), 113.1 (CH), 68.6 (CH2) ppm. LRMS (ESI*): 228 ([M+H]*, 20%), 198 (40%),
195 (100%), 167 (35%). HRMS (ESI*): Found 250.0469, [M+Na]* C13HsNaNOs requires 250.0475.
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3-Methoxy-9-methyl-6H-benzo[c]chromene, 7i.
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Using the flow photochemical set-up, a solution of benzyl o-iodoaryl ether 5i
(212 mg, 0.60 mmol) and pyridine (53 mg, 0.67 mmol) in MeCN (30 mL, 0.02
M) was irradiated for a residence time of 1 h. The resulting solution was
concentrated in vacuo then purified by column chromatography (5% acetone
in petrol) to afford the title compound 7i (125 mg, 0.55 mmol, 92%) as a pale
orange solid. MP: 65 — 66 °C. IR vmax (film, cm™): 2980 (s), 1612 (s), 1497 (m), 1462 (m), 1381 (m),
1278 (m), 1253 (m), 1142 (s), 1115 (m), 1044 (m), 1028 (m). *H NMR (400 MHz, CDCl): & 7.65 (1 H, d,
J=8.6Hz, ArH), 7.45 (1 H, br s, ArH), 7.06 (1 H, dd, J = 7.7, 1.0 Hz, ArH), 7.03 (1 H, d, J = 7.7 Hz, ArH),
6.65 (1 H, dd, J = 8.6, 2.6 Hz, ArH), 6.57 (1 H, d, J = 2.6 Hz, ArH), 5.10 (2 H, s, CHa), 3.84 (3 H, s, OCHs),
2.42 (3 H, s, CHs) ppm. *3C NMR (100 MHz, CDCls) 6 160.8 (C), 156.0 (C), 138.0 (C), 130.1 (C), 127.4
(CH), 124.4 (CH), 124.0 (CH), 121.8 (CH), 116.0 (C), 108.7 (CH), 102.2 (CH), 68.6 (CH>), 55.3 (CHs), 21.5
(CHs) ppm [one C coincident or not observed] ppm. LRMS (ESI+): 227 ([M+H]*, 60%), 199 (100%).
HRMS (ESI+): Found 277.1068, [M+H]* C1sH150, requires 227.1067.

0

MO1(d) M04(d) MOS(dd) MO7(s)
<
M2(s) M03(dd)  MOB(d) =
2 3 g
N © S (AN <
9n .92 383Rgw
88 CNR g8n3&Y
Lol
L Jo J‘L L
- w 4o ©
e < < e e <
22 N == 5
95 9.0 8.5 8.0 75 7.0 6.5 6.0 55 5.1
MO1(d)
g
o N~
g8
88
MO2(s)
o~ N
8 8
7.70 7.65 7.60 7.55 7.50 7.45 7.40 7.35 7.30 7.25 7.20 7.15
w0
3
~
&
~
< ©
g 8
o N Q A
9o 2
ITs
g °
R g 8
s 8 N
€8 - 8
8 8

NI

48

MO8(s)
©
S
g
el
°
MO9(s)
[=3
3
~
P
(=]
~ P
= 3
© [
45 40 35 3.0 25
MO4(d)
Mo3(dd)
8
g9
oSN
ca®& o
3 3
NN N
w
8
o
710 705 700 695 690 685 6.80
<
g o
o @
e 3 3
g
8

40 32 24 Chemical Shift (ppm)

MeO !

0]

Chemical Shift (ppm)

MO6(d)

MO5(dd) 2o
NS a5
385 88
e85 8 =N
JINgN I

N o
=] =1

6.75 6.70 6.65 Chemical Shift (ppm)

21.50

216 208 200 192 184 176 168 160 152 144 136 128 120

112

104

96 88 80 72 64 56

48

40 32 24 Chemical Shift (ppm)



3-Methoxy-6H-[1,3]dioxolo[4',5":4,5]benzo[1,2-c]chromene, 7].
Using the flow photochemical set-up, a solution of iodoaryl ether 5j (347 MeO @)
mg, 0.90 mmol) and pyridine (85 mg, 1.08 mmol) in MeCN (45 mL, 0.02 M) O

was irradiated for a residence time of 1 h, then concentrated in vacuo and
purified by column chromatography (5% acetone in petrol) to afford the
title compound 7j (150 mg, 0.59 mmol, 66%) as a white solid. MP: 121 — OJO

122 °C. IR Vmax (film, cm™): 2900 (br), 1612 (m), 1500 (m), 1482 (s), 1435

(m), 1363 (w), 1235 (s), 1197 (w), 1155 (m), 1130 (m), 1032 (s). *H NMR (400 MHz, CDCls): & 7.48 (1
H, d,J=8.6 Hz, ArH), 7.10 (1 H, s, ArH), 6.63 (1L H, s, ArH), 6.62 (1 H, dd, J = 8.6, 2.6 Hz, ArH), 6.55 (1 H,
d,J=2.6 Hz, ArH), 5.98 (2 H, s, CH3), 5.01 (2 H, s, CH,), 3.82 (3 H, s, OCHz) ppm. **C NMR (100 MHz,
CDCl3) 6 160.4 (C), 155.2 (C), 148.1 (C), 146.4 (C), 124.6 (C), 123.9 (C), 123.6 (CH), 116.2 (C), 108.6 (CH),
105.3 (CH), 102.28 (CH), 102.26 (CH), 101.0 (CH;), 68.7 (CH.), 55.4 (CH3) ppm. LRMS (ESI+): 257
(IM+H]*, 100%), 256 (50%). HRMS (ESI+): Found 257.0804, [M+H]* C1sH1304 requires 257.0808. These
data are consistent with a literature report.®
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3,9-Dimethoxy-6H-benzo[c]chromene, 7k. MeO 0
Using the flow photochemical set-up, a solution of benzyl o-iodoaryl ether 5k O

(398 mg, 1.08 mmol) in MeCN (54 mL, 0.02 M) was irradiated for a residence

time of 1 h. The resulting solution was concentrated in vacuo then DCM (30 O
mL) and sat. Na;S,03 (30 mL) were added. The agueous phase was separated

and extracted with DCM (3 x 30 mL), then the combined organic phases were OMe

dried over MgSQ., concentrated in vacuo and purified by column chromatography (2 — 10%
Et,O/petrol) to afford the title compound 7k (215 mg, 0.89 mmol, 83%) as a yellow oil. IR Vmax (film,
cm™): 2835 (w), 1612 (s), 1497 (s), 1458 (m), 1415 (w), 1301 (w), 1276 (m), 1191 (s), 1157 (s), 1104
(m), 1038 (m), 1022 (m). *H NMR (400 MHz, CDCls): § 7.62 (1H, d, J = 8.7 Hz, ArH), 7.15 (1H, d, J = 2.5
Hz, ArH), 7.06 (1H, br d, J = 8.2 Hz, ArH), 6.78 (1H, dd, J = 8.3, 2.5 Hz, ArH), 6.64 (1H, dd, J = 8.6, 2.6 Hz,
ArH), 6.57 (1H, d, J = 2.6 Hz, ArH), 5.07 (2H, s, CH,), 3.87 (3H, s, OCHs), 3.83 (3H, s, OCHs) ppm. 3C
NMR (100 MHz, CDCls) 6 161.0 (C), 159.9 (C), 156.1 (C), 131.5 (C), 125.6 (CH), 124.2 (CH), 122.7 (C),
115.8 (C), 112.0 (CH), 108.7 (CH), 106.9 (CH), 102.2 (CH), 68.4 (CH;), 55.35 (CHs), 55.34 (CH3) ppm.
LRMS (ESI*): 243 ([M+H]*, 100%). HRMS (ESI*): Calculated for [M+H]* 243.1021, found: 243.1016.
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e

1-Methoxy-6H-benzo[c]lchromene, 7I.
Using the flow photochemical set-up, a solution of iodoaryl ether 51 (336 mg, 0.987 O o)

mmol) in MeCN (49 mL, 0.02 M) was irradiated for a residence time of 1 h. The

resulting solution was concentrated in vacuo then DCM (20 mL) and sat. Na,S,03 (20 ‘
mL) were added. The aqueous phase was separated and extracted with DCM (2 x OMe

20 mL), then the combined organic phases were dried over MgSQ4, concentrated in

vacuo and purified by column chromatography (5% acetone in petrol) to afford the title compound 71
(77 mg, 0.363 mmol, 37%) as a pale yellow solid. MP: 46 — 48 °C. IR Vmay (film, cm™): 2836 (w), 1599
(m), 1588 (m), 1496 (m), 1458 (m), 1432 (m), 1248 (m), 1236 (m), 1122 (m), 1092 (m), 1073 (s). *H
NMR (400 MHz, CDCls): & 8.44 (1 H, dd, J = 8.0, 1.6 Hz, ArH), 7.29 (1 H, app. t, J = 8.0 Hz, ArH), 7.26 (1
H, app. td, J = 7.5, 1.7 Hz, ArH), 7.07 (1 H, app td, J = 7.7, 1.5 Hz, ArH), 7.04 (1 H, br dd, J = 8.0, 1.3,
ArH), 6.99 (1 H, br d, J = 8.4 Hz, ArH), 6.84 (1 H, br d, J = 7.4 Hz, ArH), 5.02 (2 H, s, CH2), 3.97 (3 H, s,
OCHs) ppm. *C NMR (100 MHz, CDCl;) § 157.9 (C), 156.8 (C), 131.9 (C), 129.01 (CH), 128.96 (C), 128.0
(CH), 126.9 (CH), 126.6 (CH), 124.3 (CH), 112.8 (C), 110.2 (CH), 105.1 (CH), 68.9 (CH,), 55.6 (CH3) ppm.
LRMS (ESI+): 213 ([M+H]*, 100%), 185 (50%), 153 (40%). HRMS (ESI+): Found 213.0912, C14H130;
[M+H]* requires 213.0910.
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3-Methoxy-8,10-dimethyl-6H-benzo[c]chromene, 7m and
N-((2'-hydroxy-4'-methoxy-4,6-dimethyl-[1,1'-biphenyl]-2-yl)methyl)acetamide, 12.

Using the flow photochemical set-up, a solution of iodoaryl ether 5m (731 mg, 1.98 mmol) in MeCN
(99 mL, 0.02 M) was irradiated for a residence time of 1 h. The resulting solution was concentrated in
vacuo then DCM (20 mL) and sat. Na;S,03; (40 mL) were added. The aqueous phase was separated

and extracted with DCM (3 x 20 mL), then the combined organic phases were dried over MgSQ,,
concentrated in vacuo and purified by column chromatography (5 — 30% acetone in petrol) to afford
the title compounds:

7m (154 mg, 0.64 mmol, 32%) as a pale yellow solid. MP: 78 —80 °C. IR Vmax O O

(film, cm™): 2954 (w), 2836 (w), 1617 (s), 1506 (m), 1472 (s), 1453 (m), 1439 O

(m), 1307 (m), 1268 (s), 1210 (m), 1193 (m), 1160 (s), 1131 (s), 1114 (m), O
1041 (m). *H NMR (400 MHz, CDCl3): 6 7.70 (1 H, d, J = 8.7 Hz, ArH), 7.04 (1

H, s with fine splitting, ArH), 6.87 (1 H, s with fine splitting, ArH), 6.64 (1 H, dd, J = 8.4, 2.7 Hz, ArH),
7.70 (1 H, d,J=2.3 Hz, ArH), 4.94 (2 H, s, 2 x ArH), 3.84 (3 H, s, OCHs), 2.60 (3 H, s, CHs), 2.34 (3 H, s,
CHs). *C NMR (100 MHz, CDCl3) & 159.6 (C), 157.5 (C), 136.0 (C), 133.22 (C), 133.19 (C), 132.8 (CH),
128.4 (CH), 126.6 (C), 123.3 (CH), 117.5 (C), 107.7 (CH), 102.4 (CH), 70.0 (CH,), 55.3 (CHs), 23.0 (CHs),
20.9 (CHs) ppm. LRMS (ESI+): 241 ([M+H]*, 100%). HRMS (ESI+): Found 263.1048, [M+Na]* C16H16NaO
requires 263.1043.

12 (100 mg, 0.33 mmol, 17%) as a pale yellow solid. MP: 98 — 100 °C. IR H

Vinax (film, cm™): 3285 (br), 3001 (w), 2922 (w), 1646 (s), 1613 (s), 1523 ~° OH N\ﬂ/
(m), 1466 (m), 1426 (m), 1290 (m), 1202 (m), 1163 (m), 1123 (w), 1042 O e}
(w). 'H NMR (400 MHz, CDCls): § 7.11 (1 H, br s, ArH), 7.07 (1 H, br s, O

ArH), 6.89 (1 H, d, J = 8.2 Hz, ArH), 6.60 (1 H, d, J = 2.5 Hz, ArH), 6.57 (1 H,

dd, J = 8.3, 2.5 Hz, ArH), 5.76 (1 H, br s, NH), 5.70 (1 H, br s, OH), 4.13 (1 H, dd, J = 14.6, 6.3 Hz, CHH),
4.07 (1 H, dd, J = 14.7, 5.4 Hz, CHH), 3.83 (3 H, 5, OCHs), 2.35 (3 H, s, CHs), 2.01 (3 H, s, CH3), 1.91 (3 H,
s, CHz). 3C NMR (100 MHz, CDCls) & 169.9 (C), 160.6 (C), 153.8 (C), 138.6 (C), 138.4 (C), 138.1 (C),
131.9 (C), 130.7 (CH), 130.4 (CH), 127.1 (CH), 118.2 (C), 107.1 (CH), 101.7 (CH), 55.3 (CHs), 42.2 (CH,),
23.2 (CHs), 21.1 (CHs), 20.1 (CHs) ppm. LRMS (ESI+): 322 ([M+Nal*, 20%), 300 ([M+H]*, 100%). HRMS
(ESI+): Found 322.1410, [M+Na]* C1sH,1:NNaOs requires 322.1414.



NMR spectra for 7m
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7-Methyl-6H-benzo[clchromene, 70 and 2'-methyl-[1,1'-biphenyl]-2-ol, 33b.

Using the flow photochemical set-up, a solution of benzyl o-iodoaryl ether 50 (401 mg, 1.23 mmol) in
MeCN (56 mL, 0.02 M) was irradiated for a residence time of 1 h. The resulting solution was
concentrated in vacuo then DCM (20 mL) and sat. Na,5,05 (20 mL) were added. The aqueous phase

was separated and extracted with DCM (2 x 20 mL), then the combined organic phases were dried
over MgSQ., concentrated in vacuo and purified by column chromatography (5% EtOAc in petrol) to
afford respectively the titled compounds:

70 (92 mg, 0.469 mmol, 38%) as a yellow solid. IR Vma (film, cm™): 1598 (m), 0
1497 (w), 1452 (m), 1423 (m), 1295 (w), 1249 (m), 1225 (m), 1197 (m), 1040 (m), ‘

1017 (m). *H NMR (400 MHz, CDCls): § 7.73 (1 H, dd, J = 7.8, 1.6 Hz, ArH), 7.58 (1

H, brd, ) =7.8 Hz, ArH), 7.28 (1 H, t, ) = 7.7 Hz, ArH), 7.24 (1 H, ddd, J = 8.1, 7.3, O

1.6 Hz, ArH), 7.13 (1 H, br d, J = 7.6 Hz, ArH), 7.06 (1 H, app. td, ] = 7.5, 1.2 Hz,

ArH), 7.00 (1 H, dd,J=8.1,1.2 Hz, ArH), 5.18 (2 H, s, CH3), 2.32 (3 H, s, CH3). ¥*C NMR (100 MHz, CDCls)
6 154.4 (C), 133.1 (C), 130.1 (C), 129.9 (C), 129.5 (CH), 129.2 (CH), 127.8 (CH), 123.5 (CH), 123.1 (C),
122.1 (CH), 119.8 (CH), 117.1 (CH), 65.5 (CH>), 18.4 (CHs) ppm. LRMS (El): 196 ([M]*, 100%). These
data are consistent with a literature report.’

1497 (w), 1478 (s), 1445 (m), 1338 (m), 1222 (m), 1184 (br). *H NMR (400 MHz, CDCl5):
§7.24—7.37 (5H, m, 5 x ArH), 7.13 (1 H, dd, J = 7.5, 1.7 Hz, ArH), 7.01 (1 H, dd, J = 8.6,
1.2 Hz, ArH), 6.99 (1 H, app. td, J = 7.5, 1.7 Hz, ArH), 4.77 (1 H, s, OH), 2.19 (3 H, s, CH).
13C NMR (100 MHz, CDCls) & 152.5 (C), 137.4 (C), 135.7 (C), 130.7 (CH), 130.5 (CH), 130.1 O
(CH), 129.1 (CH), 128.5 (CH), 127.70 (C), 126.5 (CH), 120.4 (CH), 115.3 (CH), 19.7 (CHs)
ppm. LRMS (El): 184 ([M]*, 100%). These data are consistent with a literature report.*°

33b (45 mg, 0.244 mmol, 20%) as a yellow oil. IR vmax (film, cm™): 3503 (br), 1578 (w), O
OH

NMR spectra for 70.
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10-Methoxy-6H-benzo[c]chromene, 7q'; 8-methoxy-6H-benzo[c]chromene, 7q and
2H-spiro[benzofuran-3,1'-cyclohexan]-3'-en-5'-one, 35a

Using the flow photochemical set-up, a solution of iodoaryl ether 7q (367 mg, 1.08 mmol) in MeCN
(51 mL, 0.02 M) was irradiated for a residence time of 1 h. The resulting solution was concentrated in
vacuo then DCM (20 mL) and sat. Na;S,03 (20 mL) were added. The aqueous phase was separated
and extracted with DCM (2 x 20 mL), then the combined organic phases were dried over MgSQ,,
concentrated in vacuo and purified by column chromatography (5% EtOAc in petrol) to afford
respectively the title compounds:

7q9' (26 mg, 0.123 mmol, 12%) as a white solid: IR Vmax (film, cm™): 1457 (m), 1433 e)

(m), 1269 (s), 1238 (s), 1078 (m), 1044 (m), 1022 (w), 1010 (w). *H NMR (400 MHz, ‘

CDCl3): 6 8.43 (1 H, dd, J=8.0, 1.6 Hz, ArH), 7.29 (1 H, t, J = 8.0 Hz, ArH), 7.25 (1 H,

ddd, J=8.1,7.5,1.7 Hz, ArH), 7.09 (1 H, ddd, /= 7.9, 7.5, 1.4 Hz, ArH), 7.04 (1 H, dd, ‘
J=28.0,1.3 Hz, ArH), 6.99 (1 H, d, J = 8.4 Hz, ArH), 6.84 (1 H, d with fine splitting, J = MeO

7.4 Hz, ArH), 5.04 (2 H, s, CHa), 3.97 (3H, s, OCHs) ppm. **C NMR (100 MHz, CDCls) 6 156.5 (C), 155.2
(C), 134.5 (C), 128.7 (CH), 128.6 (CH), 128.4 (CH), 122.1 (C), 121.6 (CH), 118.8 (C), 117.3 (CH), 116.8




(CH), 111.4 (CH), 68.8 (CH,), 55.5 (CHs). LRMS (ESI*): 213 ([M+H], 100%). These data are largely
consistent with those extracted from an isomeric mixture.®

79 (82 mg, 0.387 mmol, 36%) as a white solid. IR Vma (film, cm™): 1611 (m), (0]
1509 (m), 1481 (s), 1460 (m), 1426 (m), 1279 (s), 1229 (m), 1250 (m), 1158 O

(m), 1040 (s), 1019 (s). *H NMR (400 MHz, CDCl3): § 7.68 (1 H, dd, J= 7.7, 1.6

Hz, ArH)7.64 (1 H, d, J = 8.6 Hz, ArH), 7.21 (1 H, app. td, J = 7.7, 1.5 Hz, ArH), O OMe
7.06 (1 H, app. td, J = 7.6, 1.2 Hz, ArH), 7.00 (1 H, brdd, J = 8.1, 1.1 Hz, ArH),

6.93 (1 H, dd, J = 8.6, 2.6 Hz, ArH), 6.71 (1 H, d, J = 2.7 Hz, ArH), 5.11 (2 H, s, CH.), 3.85 (3 H, s, OCH3)
ppm. 3C NMR (100 MHz, CDCl;) 6 159.4 (C), 153.9 (C), 133.0 (C), 128.4 (CH), 123.4 (CH), 123.0 (C),
122.9(C), 122.6 (CH), 122.1 (CH), 117.2 (CH), 114.0 (CH), 110.0 (CH), 68.5 (CH,), 55.3 (CH3) ppm. LRMS

(ESI*): 213 ([M+H]*, 100%).°

35a (43 mg, 0.178 mmol, 21%) as a pale yellow oil. IR Vmax (film, cm™): 1678 (s), o)
1598 (w), 1480 (s), 1459 (m), 1384 (w), 1229 (m). *H NMR (400 MHz, CDCl3): & O

7.20 (1 H, app. td, J = 7.8, 1.4 Hz, ArH), 7.17 (1 H, br d, J = 7.5 Hz, ArH), 7.02 (1 H,

ddd, J = 10.2, 4.9, 3.2 Hz, CH), 6.91 (1 H, app. td, J = 7.5, 0.8 Hz, ArH), 6.85 (1 H, d, Q o)
J=7.9 Hz, ArH), 6.20 (1 H, dt, J = 10.2, 1.9 Hz, CH), 4.36 (1 H, d, J = 8.9 Hz, CHH),

4.29 (1H,d,J=9.1Hz, CHH), 2.86 (1 H, d, J = 16.4 Hz, CHH), 2.77 (1 H, dt, J = 19.1, 2.8 Hz, CHH), 2.68
(1 H, brd,J=15.5 Hz, CHH), 2.66 (1 H, ddt, J = 19.0, 5.0, 1.4 Hz, CHH). 3C NMR (100 MHz, CDCl) &
197.2 (C), 159.3 (C), 147.7 (CH), 132.1 (C), 130.4 (CH), 129.3 (CH), 122.8 (CH), 120.9 (CH), 110.4 (CH),
81.8 (CH2), 47.9 (CH,), 47.6 (C), 37.2 (CH;) ppm. LRMS (ESI+): 201 ([M+H]*, 100%). HRMS (ESI*): Found
201.0909, [M+H]" C13H130; requires 201.0910.

NMR data for 7q'.
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NMR data for 7q.
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NMR data for 35a.
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8,10-Dimethoxy-6H-benzo[c]lchromene, 7r and
3'-methoxy-2H-spiro[benzofuran-3,1'-cyclohexan]-3'-en-5'-one, 35b

Using the flow photochemical set-up, a solution of 1-((2-iodophenoxy)methyl)-3,5-dimethoxybenzene
5r (391 mg, 1.06 mmol) in MeCN (53 mL, 0.02 M) was irradiated for a residence time of 1 h. The
resulting solution was concentrated in vacuo then DCM (20 mL) and sat. Na,S,03 (20 mL) were added.
The aqueous phase was separated and extracted with DCM (2 x 20 mL), then the combined organic
phases were dried over MgSQ,, concentrated in vacuo and purified by column chromatography (5 —
40% ethyl acetate in petrol) to afford respectively the titled compounds:

7r (137 mg, 0.565 mmol, 53%) as a white solid. MP 109 —111 °C. IR vmax (solid, (0]

cm™): 1608 (s), 1460 (s), 1420 (m), 1335 (s), 1298 (w), 1231 (s), 1156 (s), 1087 ‘

(m), 1046 (m), 1025 (m). *H NMR (400 MHz, CDCls): 6 8.31 (1 H, dd, J = 8.0,

1.6 Hz, ArH), 7.18 (1 H, app. td, J = 7.7, 1.7 Hz, ArH), 7.04 (1 H, app. td, J = 7.6, MeO O OMe
1.4 Hz, ArH), 7.00 (1 H, dd, J = 8.0, 1.2 Hz, ArH), 6.53 (1 H, d, J = 2.3 Hz, ArH),

6.36 (1H,d,J=2.4Hz ArH), 4.98 (2 H, s, CH,), 3.93 (3 H, s, OCHs), 3.86 (3 H, s, OCHs) ppm. *C NMR
(100 MHz, CDCls) & 160.0 (C), 157.9 (C), 154.4 (C), 135.4 (C), 127.7 (CH), 127.6 (CH), 122.3 (C), 121.7
(CH), 116.6 (CH), 112.0 (C), 101.6 (CH), 98.8 (CH), 69.1 (CH,), 55.5 (CHs), 55.4 (CH3). LRMS (ESI*): 243
(IM+H]*, 50%), 242 (100%). HRMS (ESI*): Found 243.1012, [M+H]" C15H1503 requires 243.1016.

35b (50 mg, 0.217 mmol, 21%) as a white solid. MP 69 —70 °C. IR vmax (solid, cm~ ')
1): 1652 (s), 1602 (s), 1480 (m), 1459 (m), 1375 (s), 1219 (s). *H NMR (400 MHz, ‘

CDCls): & 7.20 (1 H, ddd, J = 8.0, 7.5, 1.3 Hz, ArH), 7.17 (1 H, dd, J = 7.6, 0.9 Hz,

ArH), 6.91 (1 H, app. td, J = 7.5, 1.0 Hz, ArH), 6.84 (1 H, br d, J = 8.1 Hz, ArH), 5.52 Q o
(1H,d,J=1.2Hz CH),4.37 (LH,d,J=9.1Hz, CHH), 430 (1 H,dd,J=9.1,0.6 Hz,  \eO

CHH), 3.76 (3 H, s, OCHs), 2.85 (1 H, d, J = 17.5 Hz, CHH), 2.77 (1 H, d, J = 16.5 Hz,

CHH), 2.63 (1 H, dd, J = 17.4, 1.6 Hz, CHH), 2.61 (1 H, dd, J = 16.6, 1.4 Hz, CHH) ppm. 3C NMR (100
MHz, CDCls) 6 196.8 (C), 176.0 (C), 159.4 (C), 131.6 (C), 129.3 (CH), 122.8 (CH), 121.0 (CH), 110.4 (CH),
102.6 (CH), 81.7 (CH,), 56.1 (CHs), 47.0 (CH>), 46.3 (C), 40.1 (CH2). LRMS (ESI*): 231 ([M+H]*, 100%).
HRMS (ESI*): Found 231.1019, [M+H]* C14H1503 requires 231.1016.

NMR spectra for 7r.

mos)

1571.36
1543.37

Mo2(td) Moz(s)

MO3(td)

=
[=3
3
e
1993.67

3330.77
| 332918 _
= 332282
3321.23
2872.15
2870.56
2864.33
2862.61
2825.81
254411
2541.67

=
£

171.03  — 2611.11

1.00
1101
£1.07
1.00
2.04
1340 L
3.04 ¢

A T T T T RBRI T ERAREREEE T aaRmaEi aman T 1
9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 15 Chemical Shift (ppm)



Mo3(td)

9187

bse =

MO06(d)

LLgZ ==
L vreELoe

Mos(d)

22962
Y1612

V082
6c5082 |
£5°0182.
£28182
SEBLET =
196282 |
oLieee |
192987
£EV98
908z |
sveige |
20'882 —
19682

Mo4(dd)

Mo2(td)

2| 8l'6eee \

g e
S zgzzee
=l srogce

€0'L

oL

00k
L0

0L

Chemical Shift (ppm)

8.2 8.1 8.0 79 78 77 76 75 74 73 72 71 7.0 6.9 6.8 6.7 6.6 6.5 6.4 6.3

8.3

8.4

'S
€565
90'69
18'86
55101
vz —
Z99LL
0L —g——e]
6542  ————d
sLLeL
ovsel ——
9eHSL
8851 —
16651 —

Chemical Shift (ppm)

40 32

48

88 80 72

96

208 200 192 184 176 168 160 152 144 136 128 120 112

216

NMR spectra for 35b.
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3,8,10-Trimethoxy-6H-benzo[clchromene, 7s and
3',6-dimethoxy-2H-spiro[benzofuran-3,1'-cyclohexan]-3'-en-5'-one, 35c.

Using the flow photochemical set-up, a solution of iodoaryl ether 5s (426 mg, 1.06 mmol) in MeCN (53
mL, 0.02 M) was irradiated for a residence time of 1 h. The resulting solution was concentrated in
vacuo then DCM (20 mL) and sat. Na;S;03 (20 mL) were added. The aqueous phase was separated
and extracted with DCM (4 x 20 mL), then the combined organic phases were dried over MgSQ,,
concentrated in vacuo and purified by column chromatography (5 — 10% acetone in petrol) to afford
the title compounds:

7s (132 mg, 0.49 mmol, 46%) as an off-white solid: MP: 87 - 88 °C. IR MeO o)
vmax (film, cm™): 2836 (w), 1612 (s), 1565 (m), 1480 (s), 1459(s), 1336 O
(m), 1268 (s), 1212 (m), 1156 (s), 1062 (m), 1039 (m). *H NMR (400
MHz, CDCls): 6 8.23 (1 H, d, J = 8.8 Hz, ArH), 6.62 (1 H, dd, J = 8.7, 2.8 O
MeO OMe

Hz, ArH), 6.58 (1 H, d, J = 2.7 Hz, ArH), 6.52 (1 H, d, J = 2.3 Hz, ArH),

6.34 (1 H,d,J=2.3Hz ArH), 497 (2 H, s, CHy), 3.91 (3 H, s, OCHs), 3.84 (3 H, s, OCHs), 3.82 (3 H, s,
OCHs) ppm. 3C NMR (100 MHz, CDCl3) & 159.3 (C), 159.2 (C), 157.2 (C), 155.6 (C), 134.0 (C), 128.6
(CH), 115.1 (C), 112.3 (C), 107.8 (CH), 102.1 (CH), 101.5 (CH), 98.8 (CH), 69.3 (CH3), 55.5 (CHs), 55.4
(CHs), 55.3 (CHs). LRMS (ESI+): 273 ([M+H]*, 100 %), 258 (40%). HRMS (ESI+): Found 273.1124, [M+H]"
Ci6H1704requires 273.1121.

35b (69 mg, 0.27 mmol, 25%) as a pale oil. IR vma (film, cm™): 2943 (br), MeO 0
1653 (m), 1604 (s), 1498 (m), 1446 (w), 1376 (m), 1282 (w), 1223 (s), 1147 O

(m). *H NMR (400 MHz, CDCls): & 7.03 (1 H, d, J = 8.2 Hz, ArH), 6.45 (1 H,

dd, J = 8.3, 2.3 Hz, ArH), 6.42 (1 H, d, J = 2.2 Hz, ArH), 5.50 (1 H, s, CH), 4.37 Q o
(1H,d,J=9.1Hz CHH), 430 (1 H, d,J= 9.1 Hz, CHH), 3.78 (3 H, s, OCHs), MeO

3.75(3 H, s, OCHs), 2.81 (1 H, d, J = 17.1 Hz, CHH), 2.73 (1 H, d, J = 16.5 Hz,

CHH), 2.60 (1 H, dd, J = 17.1, 1.2 Hz, CHH), 2.58 (1 H, dd, J = 16.5, 1.3 Hz, CHH) ppm. 3C NMR (100
MHz, CDCls) & 197.0 (C), 176.1 (C), 161.2 (C), 160.8 (C), 123.8 (C), 122.9 (CH), 106.7 (CH), 102.6 (CH),
96.7 (CH), 82.5 (CH.), 56.0 (CHs), 55.5 (CHs), 47.3 (CH.), 45.8 (C), 40.4 (CH,) ppm. LRMS (ESI+): 261
(IM+H]*, 100 %), 229 (50%). HRMS (ESI+): Found 261.1126, [M+H]* C1sH1;04requires 261.1121.

NMR data for 7s.
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NMR data for 35b.
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6H-1sochromeno[4,3-b]pyridine, 16a.

Using the flow photochemical set-up, a solution of benzyl 2-iodopyrid-3-yl ether 15a ~ (0]
(361 mg, 1.16 mmol) in MeCN (60 mL, 0.02 M) was irradiated for a residence time |
of 1 h. The resulting solution was concentrated in vacuo then DCM (30 mL) and sat. \N

Na»S,05 (30 mL) were added. The aqueous phase was separated and extracted with
DCM (3 x 30 mL), then the combined organic phases were dried over MgSQ,,
concentrated in vacuo and purified by column chromatography (20 — 40% Et,0/petrol) to afford the
title compound 16a (187 mg, 1.02 mmol, 88%) as a yellow oil. IR vmax (film, cm™): 3053 (br), 2852 (br),
1585 (m), 1424 (s), 1248 (s), 1187 (s), 1100 (m). *H NMR (400 MHz, CDCl5):  8.17 (1H, dd, /= 4.6, 1.5



Hz, ArH), 8.10 (1H, dd, J = 7.6, 1.0 Hz, ArH), 7.31 (1H, app. t, J = 7.5 Hz, ArH), 7.23 (1H,

td,/=7.5,1.3

Hz, ArH), 7.10 (1H, dd, J = 8.1, 1.6 Hz, ArH), 7.09 (1H, dd, J = 8.2, 4.7 Hz, ArH), 6.99 (1H, br d, J = 7.5 Hz,

ArH), 5.08 (2H, s, CH,) ppm. 3C NMR (100 MHz, CDCls) & 150.8 (C), 142.9 (CH), 141.7

(€), 131.9 (C),

130.3 (C), 129.3 (CH), 128.6 (CH), 124.0 (CH), 123.8 (CH), 122.9 (CH), 68.1 (CH2) ppm. LRMS (ESI*): 184

[M+H]*. HRMS (ESI*): Found 184.0758, C12H10NO [M+H]* requires 184.0757.

MO7(m)

MO4(td) Y
- ¥
MO3(t) 3
8
MO6(dq)
M02(dd) MO5(dd)
MO1(dd) Nonay
n N
SIS o
2838 cRUgEESEg
NOB8TRT 3Gy VNRAN 3
NNES6on 3338 2
MQOM§ngNNNm[LM N
S8
M b
VAR
g2 Sogd -
@ 2 29939 9 =
S = N N
oo uuu oy U
T T T T T T T T T T T T T T T T T T T T T T T T T T T
95 9.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 20 15 Chemical Shift (ppm)
MO2(s)
M10(s) © =
h 8 =
8 8583y
q 5T a MO1(s
g &g 16)
d 5 e
@
3
S
e
M12(s) =
N i
~ o
=3 ~
o -
° 5 N
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 Chemical Shift (ppm)

9-Methyl-6H-isochromeno(4,3-b]pyridine, 16b.

Using the flow photochemical set-up, a solution of benzyl 2-iodopyrid-3-yl ether 15b
(393 mg, 1.21 mmol) in MeCN (60 mL, 0.02 M) was irradiated for a residence time of
1 h. The resulting solution was concentrated in vacuo then DCM (30 mL) and sat.
Na,S;05 (30 mL) were added. The aqueous phase was separated and extracted with
DCM (3 x 30 mL), then the combined organic phases were dried over MgSO,,

o
|

z

N\

N

concentrated in vacuo and purified by column chromatography (30 — 50% EtOAc/petrol) to afford the
title compound 16b (152 mg, 0.77 mmol, 64%) as a yellow oil. IR Vma (film, cm™): 3055 (br), 2920 (br),
1457 (s), 1401 (s), 1250 (s), 1200 (m). *H NMR (400 MHz, CDCl3):  8.29 (1H, dd, J = 4.7, 1.5 Hz, ArH),
8.05 (1H, brs, ArH), 7.24 (1H, d, J= 8.2, 1.5 Hz, ArH), 7.19 (1H, ddd, /= 7.7, 1.7, 0.6 Hz, ArH), 7.14 (1H,
dd, J=8.1,4.7 Hz, ArH), 7.03 (1H, d, J = 7.6 Hz, ArH), 5.20 (2H, s, CH>), 2.43 (3H, s, CHs) ppm. *C NMR
(100 MHz, CDCl5) 6 151.0 (C), 142.8 (CH), 142.0 (C), 138.5 (C), 130.2 (CH), 130.1 (C), 129.2 (C), 124.2
(C), 124.2 (CH), 124.0 (CH), 123.8 (CH), 123.5 (CH), 68.2 (CH3), 21.3 (CHs3) ppm. LRMS (ESI*): 198

[M+H]*. HRMS (ESI*): Found 198.0917, C13H:2NO [M+H]* requires 198.0913.
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8,10-Dimethoxy-6H-isochromeno[4,3-b]pyridine, 16c.

Using the flow photochemical set-up, a solution iodopyridyl ether 15¢ (607 (0]
mg, 1.64 mmol) in MeCN (117 mL, 0.014 M) was irradiated for a residence |
time of 1 h. The resulting solution was concentrated in vacuo then acetone N

(30 mL), sat. NaHCOs (20 mL), EtOAc (60 mL) and water (20 mL) were added.
The aqueous phase was separated and extracted with DCM (4 x 20 mL), then
the combined organic phases were dried over MgSQ,, concentrated in vacuo and purified by column
chromatography (60 — 80% EtOAc in petrol) to afford the title compound 16¢ (186 mg, 0.77 mmol,
47%, ~95% purity with sample deteriorating on standing in CDCls) as an orange oil. IR vmax (film, cm™
1): 1605 (s), 1431 (m), 1451 (m), 1418 (s), 1336 (m), 1253 (m), 1228 (m), 1160 (m), 1089 (w), 1066 (w),
1023 (m). *H NMR (400 MHz, CDCls):  8.37 (1 H, dd, J= 4.7, 1.6 Hz, ArH), 7.24 (1 H, dd, J = 8.1, 1.6 Hz,
ArH), 7.08 (1 H, dd, J=8.1, 4.7 Hz, ArH), 6.57 (1 H, d, /= 2.3 Hz, ArH), 6.33 (1 H, d with fine splitting, J
= 2.5 Hz, ArH), 5.02 (2 H, s with fine splitting, CHz), 3.96 (3 H, s, OCHs), 3.96 (3 H, s, OCH3) ppm. *3C
NMR (100 MHz, CDCls) 6 161.3 (C), 158.8 (C), 150.8 (C), 143.1 (C), 142.8 (CH), 137.1 (C), 123.5 (CH),
122.0 (CH), 112.3 (C), 101.4 (CH), 99.4 (CH), 69.2 (CH>), 56.4 (CH3), 55.4 (CHs) ppm. LRMS (ESI+): 244
(IM+H]*, 100%). HRMS (ESI+): Found 244.0972, [M+H]* C14H14NOs requires 244.0968.
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6H-Pyrano[3,2-b:4,5-c'ldipyridine, 16d.

Using the flow photochemical set-up, a solution of 2-iodopyrid-3-yl ether 15d (378
mg, 1.21 mmol) in MeCN (60 mL, 0.02 M) was irradiated for a residence time of 1 h.
The resulting solution was concentrated in vacuo then DCM (30 mL) and sat. Na,S$,03
(30 mL) were added. The aqueous phase was separated and extracted with DCM (3
x 30 mL), then the combined organic phases were dried over MgSQ,, concentrated
in vacuo and purified by column chromatography (30 — 60% EtOAc/petrol) to afford the title
compound 16d (131 mg, 0.71 mmol, 59%) as a yellow oil. IR vmax (film, cm™): 3400 (br), 3056 (br),
1603 (m), 1458 (s), 1401 (s), 1267 (m), 1193 (m), 1023 (m). *H NMR (400 MHz, CDCls): § 9.38 (1H, s,
ArH), 8.59 (1H, d, J = 4.9 Hz, ArH), 8.31 (1H, d, J = 4.5, 1.6 Hz, ArH), 7.24 (1H, dd, J = 8.2, 1.6 Hz, ArH),
7.18 (1H, dd, J = 8.4, 4.4 Hz, ArH), 7.06 (1H, br d, J = 5.0 Hz, ArH), 5.21 (2H, s, CH,) ppm. **C NMR (100
MHz, CDCl3) 6 151.1 (C), 150.2 (CH), 144.8 (CH), 143.5 (CH), 139.8 (C), 139.5 (C), 125.7 (C), 124.7 (CH),




124.4 (CH), 118.6 (CH), 66.9 (CH,) ppm.
C11HsN,0 [M+H]* requires 185.0709.

LRMS (ESI*): 185 [M+H]".

HRMS (ESI*): Found 185.0713,
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6H-Naphtho[2,1-c]lchromene, 18.

Using the flow photochemical set-up, a solution of 2-iodophenyl ether 17 (500 mg,
1.39 mmol) in MeCN (70 mL, 0.02 M) was irradiated for a residence time of 1 h. The
resulting solution was concentrated in vacuo then DCM (30 mL) and sat. Na,S,03 (30
mL) were added. The aqueous phase was separated and extracted with DCM (3 x
30 mL), then the combined organic phases were dried over MgSQO,, concentrated in
vacuo and purified by column chromatography (2.5% acetone in petrol) to afford
the title compound 18 (178 mg, 0.764 mmol, 55%) as a white solid. IR vmay (film, cm™): 2971 (br), 2901
(br), 1484 (m), 1389 (w), 1243 (s), 1195 (w), 1034 (m). *H NMR (400 MHz, CDCl3): § 8.61 (1 H, brd, J =
8.4 Hz, ArH), 8.08 (1 H, dd, /= 8.0, 1.3 Hz, ArH), 7.91 (1 H, dd, J= 8.0, 1.6 Hz, ArH), 7.81 (1 H, br d, J =
8.2 Hz, ArH), 7.57 (1 H, ddd, J = 8.4, 6.8, 1.6 Hz, ArH), 7.52 (1 H, ddd, /= 8.1, 6.8, 1.4 Hz, ArH), 7.33 (1
H,ddd,J=8.3,7.1, 1.8 Hz, ArH), 7.32 (1 H, d, / = 8.0 Hz, ArH), 7.16 = 7.23 (2 H, m, 2 x ArH), 5.15 (2 H,
s, CHz) ppm. 3C NMR (100 MHz, CDCl3) § 156.6 (C), 134.5 (C), 132.8 (C), 129.1 (C), 129.0 (CH), 128.8
(CH), 128.1 (CH), 128.0 (CH), 126.9 (C), 126.8 (CH), 125.6 (CH), 125.2 (CH), 124.2 (C), 122.5 (CH), 121.8
(CH), 117.6 (CH), 70.0 (CH;) ppm. LRMS (ESI*): 231 ([M-H]**, 100%), 202 ([M-CH,0]*", 95%). These
data are largely consistent with those extracted from an isomeric mixture.!
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5H-Bibenzo[c,flchromene, 20.

Using the flow photochemical set-up, a solution of iodonaphthyl ether 19 (574 mg,
1.59 mmol) in MeCN (80 mL, 0.02 M) was irradiated for a residence time of 1 h. The
resulting solution was concentrated in vacuo then DCM (25 mL) and sat. Na,S,03 (25
mL) were added. The agueous phase was separated and extracted with DCM (2 x
25 mL), then the combined organic phases were dried over MgSQ., concentrated in

144

136

N
@

]
S
)
=]
R

©
>
@
&

80

72 64 56 48

40

32 24 Chemical Shift (ppm)

LI,

vacuo and purified by column chromatography (2.5% acetone in petrol) to afford

the title compound 20 (178 mg, 0.765 mmol, 48%) as a yellow oil. IR Vmax (film, cm™): 3059 (w), 2973
(w), 2844 (w), 1619 (w), 1595 (m), 1513 (m), 1384 (m), 1238 (m), 1207 (m), 1018 (m). *H NMR (400
MHz, CDCls): & 8.57 (1 H, br d, J = 8.6 Hz, ArH), 8.05 (1 H, d, J = 7.8 Hz, ArH), 7.87 (1 H, d with fine
splitting, J = 8.3 Hz, ArH), 7.77 (1 H, d, J = 8.8 Hz, ArH), 7.56 (1 H, ddd, J = 8.4, 6.9, 1.5 Hz, ArH), 7.50 —
7.34 (4 H, m, 4 x ArH), 7.26 (1 H, d, J = 8.8 Hz, ArH), 5.07 (2 H, s, CH2) ppm. *C NMR (100 MHz, CDCls)
6 154.2 (C), 132.9 (C), 130.6 (C), 130.3 (C), 130.2 (C), 130.1 (CH), 128.8 (CH), 128.1 (CH), 127.0 (CH),
126.8 (CH), 126.2 (CH), 125.2 (CH), 124.7 (CH), 123.9 (CH), 118.2 (CH), 117.7 (C), 69.3 (CH,) ppm. LRMS
(EI*): 231 ([M-H]*", 90%), 202 (100%). These data are consistent with literature values.*?
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4H-Benzo[fInaphtho[2,1-clchromene, 25.
Using the flow photochemical set-up, a solution of iodonaphthyl ether 21 (750 mg, OO
O

1.83 mmol) in MeCN (91 mL, 0.02 M) was irradiated for a residence time of 1 h. The

resulting solution was concentrated in vacuo then DCM (20 mL) and sat. Na;S,03 (20

mL) were added. The aqueous phase was separated and extracted with DCM (4 x

20 mL), then the combined organic phases were dried over MgSQ,, concentrated in OO
vacuo and purified by column chromatography (2.5% acetone in petrol) to afford

the title compound 25 (139 mg, 0.494 mmol, 27%) as a pale pink solid. MP: 169 — 171 °C, IR Vmax (film,
cm™): 3052 (br), 1617 (w), 1592 (w), 1508 (m), 1465 (w), 1334 (w), 1238 (s), 1214 (w), 1050 (m), 1006
(m). *H NMR (400 MHz, CDCls): 6 7.94 (1 H, br d, J = 8.4 Hz, ArH), 7.92-7.86 (3 H, m, 3 x ArH), 7.75 (1
H, d,J=8.6 Hz, ArH), 7.74 (1 H, d, J = 8.6 Hz, ArH), 7.50 (1 H, obscured, ArH), 7.49 (1 H, d, J = 8.7 Hz,
ArH), 7.43 (1 H, obscured, ArH), 7.42 (1 H, d, J = 8.6 Hz, ArH), 7.36 (1 H, ddd, J = 8.3, 6.7, 1.4 Hz, ArH),
7.33 (1 H, ddd, J = 8.4, 6.8, 1.4 Hz, ArH), 5.27 (1 H, d, J = 12.8 Hz, CHH), 5.04 (1 H, d, J = 12.5 Hz, CHH)
ppm. 3C NMR (100 MHz, CDCl;) 6 156.2 (C), 134.4 (C), 133.6 (C), 130.6 (C), 130.3 (C), 130.0 (CH), 129.0
(C), 128.5 (CH), 128.3 (CH), 128.1 (CH), 127.4 (CH), 127.0 (CH), 126.7 (C), 125.5 (CH), 125.4 (CH), 125.2
(CH), 123.9 (CH), 122.9 (CH), 118.4 (C), 118.2 (CH), 70.8 (CH) ppm. LRMS (ESI+): 283 ([M+H]*, 100%).
HRMS (ESI+): Found 283.1113, [M+H]* C1H1s0 requires 283.1117. These data are consistent with
literature values.’
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5H-Naphtho[1,2-c]chromene, 26.

Using the flow photochemical set-up, a solution of aryl iodide 22 (500 mg, 1.39 0]

mmol) in MeCN (70 mL, 0.02 M) was irradiated for a residence time of 1 h. The O

resulting solution was concentrated in vacuo then DCM (30 mL) and sat.

Na»S,0s5 (30 mL) were added. The aqueous phase was separated and extracted OO

with DCM (4 x 20 mL), then the combined organic phases were dried over

MgSQ., concentrated in vacuo and purified by column chromatography (15% acetone in petrol) to
afford the title compound 26 (251 mg, 1.08 mmol, 78%) as a white solid. IR vmax (film, cm™): 1603 (w),
1488 (w), 1472 (m), 1219 (m), 1189 (m), 1125 (w), 1054 (m), 1006 (w). *H NMR (400 MHz, CDCl3): &




7.92-7.85(4H, m, 4 x ArH), 7.82 (1 H, dd, J = 7.7, 1.6 Hz, ArH), 7.57 (1 H, ddd, J = 8.4, 6.9, 1.5 Hz,
ArH), 7.51 (1 H, ddd, J = 8.1, 6.9, 1.2 Hz, ArH), 7.28 (1 H, ddd, J = 8.1, 7.4, 1.6 Hz, ArH), 7.11 (1 H, app.
td, /= 7.6, 1.3 Hz, ArH), 7.06 (1 H, dd, J = 8.0, 1.0 Hz, ArH), 5.69 (2 H, s, CH,) ppm. **C NMR (100 MHz,
CDCls) 6 154.4 (C), 132.9 (C), 129.4 (CH), 129.1 (C), 128.8 (CH), 128.4 (CH), 127.2 (C), 126.8 (CH), 126.0
(C), 125.8 (CH), 123.6 (CH), 123.0 (C), 122.3 (CH), 122.1 (CH), 120.3 (CH), 117.0 (CH), 65.1 (CH,) ppm.
LRMS (ESI+): 232 ([M]**, 75%), 231 (100%), 207 (90%), 202 (63%).*
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8-Methoxy-5H-naphtho[1,2-c]chromene, 27.

Using the flow photochemical set-up, a solution of iodoaryl ether 23 (390 pMeO e}

mg, 1.00 mmol) in MeCN (50 mL, 0.02 M) was irradiated for a residence ‘

time of 1 h then concentrated in vacuo and purified by column

chromatography (5% acetone in petrol) to afford the title compound 27 OO
(130 mg, 0.50 mmol, 50%) as a white solid. MP: 132 — 135 °C, IR Vmax

(film, cm™): 2956 (w), 1607 (m), 1501 (m), 1458 (m), 1313 (m),1270 (s), 1191 (w), 1164 (w), 1032 (m).
1H NMR (400 MHz, CDCl3): 6 7.78 = 7.89 (4 H, m, 4 x ArH), 7.72 (1 H, d, J = 8.7 Hz, ArH), 7.55 (1 H, ddd,
J=83,6.9, 1.4 Hz, ArH), 7.47 (1 H, ddd, J = 8.1, 6.9, 1.2 Hz, ArH), 6.68 (1 H, dd, J = 8.6, 2.6 Hz, ArH),
6.62 (1 H, d,J=2.6Hz, ArH), 5.67 (2 H, s, CH3), 3.86 (3 H, s, OCHs) ppm. **C NMR (100 MHz, CDCls) &
161.0(C), 155.7 (C), 132.5 (C), 129.1 (C), 128.8 (CH), 128.4 (CH), 127.4 (C), 126.7 (CH), 125.3 (CH), 124.4
(CH), 124.2 (C), 122.1 (CH), 120.0 (CH), 116.0 (C), 108.6 (CH), 102.1 (CH), 65.4 (CH,), 55.4 (CHs) ppm.
LRMS (ESI+): 263 ([M+H]*, 100%). HRMS (APPI): Found 262.0985, [M+H]* C1sH140 requires 262.0988.%3
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11H-Benzo[7,8lisochromeno[4,3-blpyridine, 28.

Using the flow photochemical set-up, a solution of 2-iodopyrid-3-yl ether 24
(400 mg, 1.11 mmol) in MeCN (55 mL, 0.02 M) was irradiated for a residence
time of 1 h. The resulting solution was concentrated in vacuo then DCM (30
mL) and sat. Na;S,03 (30 mL) were added. The aqueous phase was separated
and extracted with DCM (3 x 30 mL), then the combined organic phases were

dried over MgSQ,, concentrated in vacuo and purified by column chromatography (20 — 40%
EtOAc/petrol) to afford the title compound 28 (117 mg, 0.50 mmol, 45%) as a yellow oil. IR vma (film,
cm™): 3060 (br), 1465 (s), 1423 (s), 1276 (s), 1205 (s). *H NMR (400 MHz, CDCls): § 8.42 (1H,d, /= 8.6
Hz, ArH), 8.33 (1H, dd, J = 4.5, 1.5 Hz, ArH), 7.94 — 7.89 (2H, m, 2 x ArH), 7.81 (1H, ddd, /= 8.0, 2.1, 0.9
Hz, ArH), 7.59 — 7.52 (2H, m, 2 x ArH), 7.28 (1H, dd, J = 8.0, 1.5 Hz, ArH), 7.17 (1H, dd, J = 8.2, 4.7 Hz,
ArH), 5.80 (2H, s, CH,) ppm. 3C NMR (100 MHz, CDCl;) § 150.5 (C), 142.7 (CH), 141.7 (C), 134.0 (C),
129.0 (CH), 128.6 (CH), 128.5 (C), 127.5 (C), 127.2 (C), 126.8 (CH), 126.4 (CH), 123.9 (CH), 123.6 (CH),
122.3 (CH), 120.7 (CH), 65.4 (CH2) ppm. LRMS (ESI*): 234 [M+H]*. HRMS (ESI*): Found 234.0919,

C16H12NO [M+H]* requires 234.0913.
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6,7-Dihydrobenzo(2,1-c:3,4-c'|dichromene, 31. e) o)

Using the flow photochemical set-up, a solution of diiodide 29 (300 mg,

0.55 mmol) in MeCN (55 mL, 0.01 M) was irradiated for a residence time O O O
of 1 h. The resulting solution was concentrated in vacuo then DCM (30

mL) and sat. Na,S,03 (30 mL) were added. The aqueous phase was separated and extracted with DCM
(3 x 30 mL), then the combined organic phases were dried over MgSQ0,, concentrated in vacuo and
purified by column chromatography (5 — 20% Et,0/petrol) to afford the title compound 31 (108 mg,
0.38 mmol, 69%) as a yellow oil. IR vma (film, cm™): 2923 (br), 1605 (m), 1468 (s), 1216 (s), 1041 (s).
'H NMR (400 MHz, CDCl3): § 7.75 (2H, dd, J = 7.7, 1.5 Hz, 2 x ArH), 7.73 (2H, s, 2 x ArH), 7.27 (2H, td, J
=7.7,1.6 Hz, 2 x ArH), 7.09 (2H, td, J=7.6, 1.2 Hz, 2 x ArH), 7.02 (2H, dd, /= 8.1, 1.2 Hz, 2 x ArH), 5.16
(4H, s, 2 x CH,) ppm. 3C NMR (100 MHz, CDCl3) 6 154.2 (2 x C), 129.58 (2 x C), 129.56 (2 x CH), 126.8
(2xC),123.3(2%xCH), 122.7 (2 xC), 122.3 (2 x CH), 122.0 (2 x CH), 117.3 (2 x CH), 64.4 (2 x CH3) ppm.
LRMS (EI): 286 (100%, M*), 255 (21%), 142 (20%). HRMS (El): Found 286.0988, C;0H1402, M requires
286.098.
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3,10-Dimethoxy-6,7-dihydrobenzo[2,1-c:3,4-c'ldichromene, 32.
Using the flow photochemical set-up, a solution of diiodide 30 0 0

(450 mg, 0.75 mmol) in MeCN (75 mL, 0.01 M) was irradiated /
for a residence time of 1 h. The resulting solution was O O O O (0]
concentrated in vacuo then DCM (30 mL) and sat. Na,S,03 (30 /

mL) were added. The aqueous phase was separated and extracted with DCM (3 x 30 mL), then the
combined organic phases were dried over MgSQ0,4, concentrated in vacuo and purified by column
chromatography (5 — 20% Et,O/petrol) to afford the title compound 32 (138 mg, 0.40 mmol, 53%) as
a yellow oil. IR Ve (film, cm™): 2957 (br), 1619 (s), 1472 (s), 1274 (s), 1157 (s). *H NMR (400 MHz,
CDCls): § 7.64 (2H, d, J = 8.7 Hz, 2 x ArH), 7.61 (2H, s, 2 x ArH), 6.65 (2H, dd, J = 8.7, 2.6 Hz, 2 x ArH),
6.56 (2H, d, J = 2.7 Hz, 2 x ArH), 5.14 (4H, s, 2 x CH.), 3.84 (6H, s, 2 x CHs) ppm. 3C NMR (100 MHz,




CDCls) & 160.9 (2 x C), 128.9 (2 x C), 125.6 (2 x C), 124.1 (2 x CH), 121.2 (2 x CH), 115.8 (2 x C), 109.1
(2 x CH), 102.2 (2 x CH), 64.7 (2 x CH,), 55.4 (2 x CH3) ppm. LRMS (El): 346 (100%, M*), 207 (70%).
HRMS (El): Found 346.1200, C;;H1904, M* requires 346.1200.
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2',6'-Dimethyl-[1,1'-biphenyl]-2-ol, 33a.

Using the flow photochemical set-up, a solution of benzyl ortho-iodoaryl ether 5n
(620 mg, 1.83 mmol) in MeCN (94 mL, 0.02 M) was irradiated for a residence time of

LAANARAR EARANRRAR AR
0 Chemical Shift (ppm)

OH

1 h. The resulting solution was concentrated in vacuo then DCM (30 mL) and sat.

Na,S;0s (30 mL) were added. The aqueous phase was separated and extracted with
DCM (3 x 30 mlL), then the combined organic phases were dried over MgSQ,,

concentrated in vacuo and purified by column chromatography (40 — 60%

EtOAc/petrol) to afford the title compound 33a (257 mg, 1.30 mmol, 77%) as a yellow oil. IR vma (film,
cm™): 3488 (br), 3038 (br), 1577 (m), 1488 (s), 1465 (s), 1223 (s), 1193 (s). *H NMR (400 MHz, CDCls):
§7.31(1H,ddd,J=8.2,6.6,2.5Hz, ArH), 7.24 (1 H, dd, J = 8.7, 6.1 Hz, ArH), 7.20 — 7.16 (2 H, m, 2 x
ArH), 7.06 —7.00 (3 H, m, 3 x ArH), 4.74 (1 H, s, OH), 2.09 (6 H, s, 3 x CH3) ppm. *C NMR (100 MHz,
CDCl3) 6 152.3 (C), 137.9 (C), 134.8 (C), 129.7 (CH), 129.0 (CH), 128.3 (CH), 127.8 (2 x CH), 126.4 (CH),
120.7 (C), 115.3 (CH), 20.3 (2 x CH3) ppm. LRMS (El): 198.2 (81%, M*), 183 (100%). HRMS (El): Found

198.1039, C14H140, M* requires 198.1039.%4
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2'-Methoxy-[1,1'-biphenyl]-2-ol, 33c.
Using the flow photochemical set-up, a solution of benzyl ortho-iodoaryl ether 7p (701 O
OH

mg, 2.06 mmol) in MeCN (103 mL, 0.02 M) was irradiated for a residence time of 1 h.

The resulting solution was concentrated in vacuo then DCM (20 mL) and sat. Na,S,0s;

(20 mL) were added. The aqueous phase was separated and extracted with DCM (2 x OMe
30 mL), then the combined organic phases were dried over MgSQO,, concentrated in O

vacuo and purified by column chromatography (5% EtOAc in petrol) to afford the title

compound 33c (0.164 mg, 0.82 mmol, 40%) as a colourless oil. IR vmax (film, cm™): 3390 (br), 1497 (m),
1480 (m), 1456 (m), 1272 (m), 1230 (s), 1178 (w), 1020 (m). *H NMR (400 MHz, CDCls): § 7.42 (1 H,
ddd, J = 8.3, 7.5, 1.8 Hz, ArH), 7.37 (1 H, dd, J = 7.6, 1.7 Hz, ArH), 7.33 (1 H, ddd, J = 8.2, 7.3, 1.7 Hz,
ArH), 7.29 (1 H, dd, J = 7.6, 1.6 Hz, ArH), 7.15 (1 H, app. td, J= 7.5, 1.0 Hz, ArH), 7.01 — 7.10 (3 H, m, 3
x ArH), 6.27 (1 H, s, OH), 3.92 (3 H, s, OCHs) ppm. **C NMR (100 MHz, CDCl3) & 155.5 (C), 153.7 (C),
132.5 (CH), 131.3 (CH), 129.3 (CH), 129.2 (CH), 127.0(C), 126.2 (C), 122.2 (CH), 121.0 (CH), 117.4 (CH),
111.5 (CH), 56.2 (CHs) ppm. LRMS (ESI+): 201 ([M+H]*, 100%). These data are consistent with
literature values.®®
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6,7-Dihydrodibenzo[b,d]oxepine, 39a.
Using the flow photochemical set-up, a solution of homobenzyl ortho-iodophenyl I o)

ether 38a (324 mg, 1.00 mmol) in MeCN (50 mL, 0.02 M) was irradiated for a

residence time of 1 h. The resulting solution was concentrated in vacuo then DCM

(30 mL) and sat. Na;S,03 (30 mL) were added. The aqueous phase was separated and O
extracted with DCM (3 x 30 mL), then the combined organic phases were dried over

MgSQ,, concentrated in vacuo and purified by column chromatography (5 — 15% Et,O/petrol) to afford
the title compound 39a (117 mg, 0.61 mmol, 61%) as a yellow oil. IR vmax (film, cm™): 3024 (br), 2871
(br), 1481 (s), 1437 (s), 1251 (m), 1221 (m), 1027 (m). *H NMR (400 MHz, CDCls): 6 7.48 (1 H, br dd, J
=7.5,1.2 Hz, ArH), 7.45 (1 H, dd, J = 7.6, 1.7 Hz, ArH), 7.41 (1 H, app td, J = 7.3, 1.8 Hz, ArH), 7.38 —
7.33(2H, m, 2 xArH), 7.31 (1 H, brdd, J = 7.1, 1.6 Hz, ArH), 7.27 (1 H, dd, J = 7.5, 1.3 Hz, ArH), 7.17 (1
H, dd, J = 8.0, 1.3 Hz, ArH), 4.60 (2 H, t, J = 6.4 Hz, CH,), 2.83 (2 H, t, J = 6.3 Hz, CH,) ppm. 3C NMR
(100 MHz, CDCl5) & 154.3 (C), 138.9 (C), 137.4 (C), 135.2 (C), 129.2 (CH), 129.0 (CH), 128.1 (CH), 128.0
(CH), 127.7 (CH), 127.3 (CH), 124.6 (CH), 122.3 (CH), 78.4 (CH.), 33.4 (CH,) ppm. LRMS (ESI*): 197



[M+H]*. HRMS (ESI*): Found 197.0962, C14H130 [M+H]" requires 197.0961. These data are consistent
with literature values.®
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3-Methoxy-6,7-dihydrodibenzo[b,d]oxepine, 39b.
Using the flow photochemical set-up, a solution of homobenzyl ortho-iodoaryl MeO l o)

ether 38b (412 mg, 1.16 mmol) in MeCN (60 mL, 0.02 M) was irradiated for a

residence time of 1 h. The resulting solution was concentrated in vacuo then

DCM (30 mL) and sat. Na;5,05 (30 mL) were added. The aqueous phase was O
separated and extracted with DCM (3 x 30 mL), then the combined organic

phases were dried over MgS04, concentrated in vacuo and purified by column chromatography (10 —
20% Et,0O/petrol) to afford the title compound 39b (186 mg, 0.82 mmol, 71%) as a yellow oil. IR Vmax
(film, cm™): 3024 (br), 1608 (s), 1482 (s), 1281 (s), 1157 (s). *H NMR (400 MHz, CDCl3): § 7.43 (1 H, m,
ArH), 7.40 (1 H, dd, J = 6.5, 2.1 Hz, ArH), 7.36 (1 H, d, J = 8.4 Hz, ArH), 7.34 — 7.29 (2 H, m, 2 x ArH),
6.84 (1 H, dd, J= 8.5, 2.6 Hz, ArH), 6.75 (1 H, d, J = 2.6 Hz, ArH), 4.61 (2 H, t, J = 6.4 Hz, CH,), 3.87 (3 H,
s, CHs), 2.85 (2 H, t, J = 6.4 Hz, CH,) ppm. 3C NMR (100 MHz, CDCls) § 160.4 (C), 155.3 (C), 138.7 (C),
137.2 (C), 129.7 (CH), 128.0 (CH), 127.7 (CH), 127.32 (C), 127.28 (CH), 127.1 (CH), 110.5 (CH), 107.7
(CH), 78.4 (CH,), 55.4 (CHs), 33.5 (CH,) ppm. LRMS (ESI*): 227 [M+H]*. HRMS (ESI*): Found 227.1069,
CisH150, [M+H]* requires 227.1067.
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6,7-Dihydrobenzo[4,5]oxepino[3,2-b]pyridine, 39c.
Using the flow photochemical set-up, a solution of homobenzyl 2-iodopyrid-3-yl N (0]
ether 38c (570 mg, 1.75 mmol) in MeCN (88 mL, 0.02 M) was irradiated for a |
residence time of 1 h. The resulting solution was concentrated in vacuo then DCM N/

(30 mL) and sat. Na,S,03 (30 mL) were added. The aqueous phase was separated and

extracted with DCM (3 x 30 mL), then the combined organic phases were dried over

MgSQ,, concentrated in vacuo and purified by column chromatography (10 — 40% Et,0/petrol) to
afford the title compound 39¢ (218 mg, 1.10 mmol, 63%) as a yellow oil. IR Vmay (film, cm™): 2924 (br),
1557 (s), 1442 (s), 1410 (s), 1286 (s), 1198 (m), 1041 (s). *H NMR (400 MHz, CDCls): & 8.53 (1H, dd, J =
4.7, 1.5 Hz, ArH), 7.92 (1H, dd, J = 7.6, 1.3 Hz, ArH), 7.49 — 7.45 (1H, m, ArH), 7.46 (1H, dd, J = 8.1, 1.5
Hz, ArH), 7.40 (1H, td, J = 7.5, 1.5 Hz, ArH), 7.31 — 7.28 (1H, m, ArH), 7.27 (1H, dd, J = 8.0, 4.6 Hz, ArH),
4.64 (2H, t, J = 6.2 Hz, CH,), 2.92 (2H, t, J = 6.1 Hz, CH,) ppm. *C NMR (100 MHz, CDCls) & 152.0 (C),
151.5 (C), 150.0 (CH), 138.3 (C), 137.5 (C), 129.9 (CH), 128.9 (CH), 128.8 (C), 128.1 (CH), 127.4 (CH),
123.3 (CH), 78.0 (CH,), 33.5 (CH,) ppm. LRMS (ESI*): 198 [M+H]*. HRMS (ESI*): Found 197.0843,
Ci3H11NO [M+H]* requires 197.0841.
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8-Chloro-6H-benzolclchromene, 42. cl

Using the flow photochemical set-up: A solution of benzyl phenyl ether 40 (461 0]
mg, 1.34 mmol) in MeCN (67 mL, 0.02 M) was irradiated for a residence time of O

1 h. The resulting solution was concentrated in vacuo then DCM (30 mL) and sat. O
Na;S;05 (30 mL) were added. The aqueous phase was separated and extracted

with DCM (3 x 30 mL), then the combined organic phases were dried over MgSQ,, concentrated in
vacuo and purified by column chromatography (2 — 10% Et,0/petrol) to afford the title compound 42
(170 mg, 0.79 mmol, 59%) as a yellow solid. MP: 48 —49 °C. IR vmax (film, cm™): 3063 (br), 2847 (br),
1718 (m), 1606 (w), 1478 (s), 1242 (s), 1195 (w), 1026 (w). *H NMR (400 MHz, CDCl3): § 7.71 (1H, dd,
J=7.7,1.5Hz, ArH), 7.63 (1H, d, J = 8.3 Hz, ArH), 7.36 (1H, dd, / = 8.2, 2.2 Hz, ArH), 7.29 (1H, ddd, J =




8.2,7.3,1.6 Hz, ArH), 7.17 (1H, m, ArH), 7.09 (1H, app td, /= 7.6, 1.2 Hz, ArH), 7.03 (1H, dd, /= 8.1, 0.9
Hz, ArH), 5.10 (2H, s, CH,) ppm. **C NMR (100 MHz, CDCls) 6 154.5 (C), 133.3 (C), 133.0 (C), 129.8 (CH),
128.7 (C), 128.5 (CH), 124.8 (CH), 123.4 (CH), 123.2 (CH), 122.3 (CH), 122.0 (C), 117.5 (CH), 67.8 (CH,)
ppm. LRMS (El): 216 (100%, M*), 181 (16%), 152 (23%). HRMS (El): Found 216.0332, C13H.CIO, M*
requires 216.0336. These data are consistent with literature values.”
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2-Methoxy-9,10-dihydrophenanthrene, 45.

MeO
Using the flow photochemical set-up, a solution of aryl iodide 43 (351 mg, O‘
1.03 mmol) in MeCN (50 mL, 0.02 M) was irradiated for a residence time of 1 O

h. The resulting solution was concentrated in vacuo then DCM (30 mL) and

sat. Na;$;05 (30 mL) were added. The aqueous phase was separated and

extracted with DCM (3 x 30 mL), then the combined organic phases were dried over MgSQ,,
concentrated in vacuo and purified by column chromatography (5 — 15% Et,O/petrol) to afford the
title compound 45 (144 mg, 0.69 mmol, 67%) as an off-white solid. MP: 51 —52 °C [Lit. 53 — 52 °C].®®
IR Vimax (film, cm™): 2934 (br), 1602 (s), 1483 (s), 1453 (s), 1260 (s), 1151 (m), 1043 (s). *H NMR (400
MHz, CDCl3): 6 8.44 (1H, d, / = 8.4 Hz, ArH), 8.44 (1H, d, J = 8.4 Hz, ArH), 7.32 - 7.19 (3H, m, 3 x ArH),
6.89 (1H, dd, J = 8.6, 2.8 Hz, ArH), 6.83 (1H, d, J = 2.7 Hz, ArH), 3.87 (3H, s, CH3), 2.90 (4H, app. s, 2 x
CH,) ppm. 3C NMR (100 MHz, CDCl3) § 159.0 (C), 139.0 (C), 136.5 (C), 134.4 (C), 128.0 (CH), 127.4 (C),
126.9 (CH), 126.5 (CH), 124.9 (CH), 123.0 (CH), 113.5 (CH), 112.3 (CH), 55.2 (CH3), 29.5 (CH3), 29.1 (CH,)
ppm. LRMS (El): 210 (100%, M*), 195 (40%), 165 (41%). HRMS (El): Found 210.1039, CisH140, M*
requires 210.1039.18
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Preparation of Starting Materials
1-(Benzyloxy)-2-iodobenzene, 5a.?
To a solution of 2-iodophenol (2.00 g, 9.1 mmol) in acetone (100 mL) was added C[O

benzyl bromide (1.19 mL, 10.0 mmol) and K,COs (1.89 g, 13.6 mmol). The reaction
was heated at reflux for 18 h then cooled to RT, concentrated in vacuo and
partitioned between water (50 mL) and DCM (50 mL). The aqueous phase was
separated and extracted with DCM (3 x 20 mL). The organic phases were
combined, dried over MgS0, and concentrated in vacuo to afford the title compound 5a as an off-
white solid (2.69 g, 8.68 mmol, 95 %). IR vmax (film, cm™): 3060 (br), 1596 (s), 1493 (s), 1237 (s), 1217
(s), 1011 (s). *H NMR (400 MHz, CDCls): § 7.85 (1 H, dd, J = 7.8, 1.6 Hz, ArH), 7.56 — 7.54 (2 H, m, 2 x
ArH), 7.46 — 7.42 (2 H, m, 2 x ArH), 7.38 —7.29 (2 H, m, 2 x ArH), 6.90 (1 H, dd, J = 8.2, 1.3 Hz, ArH),
6.76 (1 H,td, J=7.6, 1.4 Hz, ArH), 5.18 (2 H, s, CH,) ppm. **C NMR (100 MHz, CDCl3) 6 157.1 (C), 139.5
(CH), 136.5 (C), 129.3 (CH), 128.5 (2 x CH), 127.8 (CH), 126.9 (2 x CH), 122.7 (CH), 112.7 (CH), 86.8 (C),
68.4 (CH;) ppm. LRMS (El): 310 (55%, [M*]), 217 (98%), 183 (54%), 89 (100%). HRMS (El): Found
309.9851, Ci3H1110 [M*] requires 309.9849.
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1-lodo-2-((4-methylbenzyl)oxy)benzene, 5b.%° o
To a solution of 2-iodophenol (1.34 g, 6.10 mmol) in acetone (60 mL) was added @

4-methylbenzyl bromide (1.12 g, 6.10 mmol) and K,CO; (1.67 g, 12.1 mmol). The

reaction was heated at reflux for 18 h then cooled to RT and partitioned between I

water (50 mL) and DCM (50 mL). The aqueous phase was separated and extracted

with DCM (2 x 20 mL) then the organic phases were combined, dried over MgSQ,,

concentrated in vacuo and purified by column chromatography (5% EtOAc in petrol) to afford the title
compound 5b (1.75 g, 5.40 mmol, 89%) as a colourless oil. IR vmax (film, cm™): 2919 (w), 1582 (m),
1518 (w), 1471 (s), 1376 (w), 1275 (s), 1245 (s), 1050 (m), 1017 (s). *H NMR (400 MHz, CDCls): & 7.82
(1H,dd,J=7.8,1.6 Hz, ArH), 7.42 (2 H, d, J = 8.1 Hz, 2 x ArH), 7.29 (1 H, ddd, J = 8.3, 7.4, 1.6 Hz, ArH),



7.23 (2 H,d,J=7.8Hz, 2 x ArH), 6.88 (1 H, dd, J = 8.3, 1.3 Hz, ArH), 6.74 (1 H, app. td, J = 7.6, 1.4 Hz,
ArH), 5.14 (2 H, s, CH), 2.39 (3 H, s, CHs) ppm. C NMR (100 MHz, CDCl5) & 157.2 (C), 139.5 (CH),
137.6 (C), 133.4 (C), 129.3 (CH), 129.2 (2 x CH), 127.1 (2 x CH), 122.7 (CH), 112.8 (CH), 86.9 (C), 70.8
(CH,), 21.2 (CH3). LRMS (EI) 324 ([M]*, 35%), 220 (45%), 195 (75%), 105 (100%).
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4-((2-lodophenoxy)methyl)benzonitrile, 5¢c.
To a solution of 2-iodophenol (1.95 g, 8.86 mmol) in acetone (100 mL) was added @[O

4-cyanobenzyl bromide (1.74 g, 8.88 mmol) and K,COs5 (2.46 g, 17.8 mmol). The
reaction was heated at reflux for 18 h then cooled to RT, concentrated in vacuo
and partitioned between water (50 mL) and DCM (50 mL). The aqueous phase
was separated and extracted with DCM (3 x 20 mL). The organic phases were
combined, dried over MgSO, and concentrated in vacuo to afford the title
compound 5¢ as an off-white solid (2.71 g, 8.09 mmol, 91 %). IR vmax (film, cm™): 3060 (br), 2227 (s),
1474 (s), 1437 (s), 1246 (s), 1017 (s). *H NMR (400 MHz, CDCl3): 6 7.82 (1 H, dd, J = 7.8, 1.6 Hz, ArH),
7.71-7.69 (2 H, m, 2 x ArH), 7.66 — 7.63 (2 H, m, 2 x ArH), 7.31 (1 H, ddd, J = 8.3, 7.5, 1.6 Hz, ArH),
6.84 (1 H, dd,/=8.2,1.2 Hz, ArH), 6.77 (1 H, td, J = 7.6, 1.3 Hz, ArH), 5.19 (2 H, s, CH,) ppm. **C NMR
(100 MHz, CDCls) & 156.5 (C), 141.8 (C), 139.7 (CH), 132.4 (2 x CH), 129.5 (CH), 127.2 (2 x CH), 123.3
(CH), 118.6 (C), 112.4 (CH), 111.6 (C), 86.6 (C), 69.7 (CH) ppm. LRMS (El): 335 (33%, [M*]), 207 (100%),
116 (76%). HRMS (El): Found 334.9799, C14H10INO [M*] requires 334.9802.
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5-((2-lodophenoxy)methyl)benzo[d][1,3]dioxole, 5d.%°

To a solution of 2-iodophenol (1.016 g, 4.62 mmol) in acetone (100 mL) was
added 5-(bromomethyl)-1,3-benzodioxole (987 mg, 4.59 mmol) and K>COs;
(1.27 g, 9.19 mmol). The reaction was heated at reflux for 18 h then cooled to
RT, concentrated in vacuo and partitioned between water (50 mL) and DCM
(50 mL). The aqueous phase was separated and extracted with DCM (3 x 20
mL). The organic phases were combined, dried over MgSO4 and concentrated
in vacuo to afford the title compound 5d as an off-white oil (1.42 g, 4.01 mmol, 87 %). IR Vmax (film,
cm™): 3057 (br), 1581 (s), 1438 (s), 1243 (s), 1037 (s), 1016 (s). H NMR (400 MHz, CDCl3): § 7.82 (1
H, dd, J = 7.8, 1.6 Hz, ArH), 7.30 (1 H, ddd, J = 8.2, 7.5, 1.6 Hz, ArH), 7.05 (1 H, m, ArH), 6.96 (1 H, m,
ArH), 6.88 (1 H, dd, J = 8.3, 1.3 Hz, ArH), 6.84 (1 H, d, J = 8.0 Hz, ArH), 6.75 (1 H, td, J = 7.6, 1.3 Hz, ArH),
6.00 (2 H, s, CH,), 5.07 (2 H, s, CH,) ppm. *3C NMR (100 MHz, CDCls) 6 157.1 (C), 147.9 (C), 147.3 (C),
139.5 (CH), 130.3 (C), 129.3 (CH), 122.8 (CH), 120.6 (CH), 112.9 (CH), 108.2 (CH), 107.9 (CH), 101.0
(CH,), 86.9 (C), 70.8 (CH,) ppm. LRMS (EI): 354 (37%, [M*]), 135 (100%). HRMS (EI): Found 353.9745,
Ci14H11103 [M*] requires 353.9747.
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g, 13.6 mmol). The reaction was heated at reflux for 18 h then cooled to !
RT, concentrated in vacuo and partitioned between water (50 mL) and DCM
(50 mL). The aqueous phase was separated and extracted with DCM (3 x 20 mL). The organic phases
were combined, dried over MgSO4 and concentrated in vacuo to afford the title compound 5e as an
off-white solid (2.10 g, 6.18 mmol, 91 %). MP: 92 —93 °C. IR vma (film, cm™): 2935 (br), 1576 (s), 1300
(s), 1163 (s), 1012 (s). *H NMR (400 MHz, CDCls): 6 7.67 (1 H, d, J = 8.6 Hz, ArH), 7.53 = 7.51 (2 H, m, 2
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T T
220 200

2-(Benzyloxy)-1-iodo-4-methoxybenzene, 5e.?*
To a solution of 5-methoxy-2-iodophenol (1.70 g, 6.80 mmol) in acetone
(100 mL) was added benzyl bromide (0.81 mL, 6.80 mmol) and K»COs (1.88

MeO




x ArH), 7.44—7.32 (3 H, m, 3 x ArH), 6.50 (1 H, d, J = 2.7 Hz, ArH), 6.36 (1 H, dd, J = 8.6, 2.7 Hz, ArH),
5.14 (2 H, s, CHy), 3.78 (3 H, s, CH3) ppm. *3C NMR (100 MHz, CDCls) § 161.2 (C), 157.9 (CH), 139.2
(CH), 136.4 (C), 128.5 (2 x CH), 127.8 (CH), 127.0 (2 x CH), 107.5 (CH), 100.8 (CH), 75.5 (C), 70.7 (CH.),
55.5 (CHs) ppm. LRMS (El): 340 (68%, [M*]), 213 (93%), 91 (100%). HRMS (El): Found 339.9953,
Ci14H13105 [M*] requires 339.9955.
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3-(Benzyloxy)-4-iodo-N,N-dimethylaniline, 5f.

To a solution of 5-(dimethylamino)-2-iodophenol (717 mg, 2.73 mmol) in
acetone (30 mL) was added benzyl bromide (470 mg, 2.75 mmol) and K,CO3
(813 mg, 5.45 mmol). The reaction was heated at reflux for 18 h then

T
60

50 40 30 20

cooled to RT and partitioned between water (50 mL) and DCM (50 mL). The
aqueous phase was separated and extracted with DCM (2 x 20 mL) then the combined organic phases
were dried over MgSO,, concentrated in vacuo and purified by column chromatography (5% acetone
in petrol) to afford the title compound 5f (751 mg, 2.13 mmol, 78%) as a pale green solid. MP 87 — 88
°C. IR Vmax (solid, cm™): 2889 (br), 1591 (s), 1557 (m), 1497 (s), 1356 (m), 1243 (s), 1162 (m), 1045 (w),
1028 (w). *H NMR (400 MHz, CDCls): § 7.50 - 7.59 (3 H, m, 3 x ArH), 7.29 —7.44 (3 H, m, 3 x ArH), 6.27
(1H, brs, ArH), 6.17 (1 H, dd, J = 8.7, 2.6 Hz, ArH), 5.15 (2 H, s, CH3), 2.93 (6 H, s, 2 x CHs) ppm. 3C
NMR (100 MHz, CDCls) 6 157.8 (C), 151.9 (C), 138.9 (CH), 136.9 (C), 128.5 (2 x CH), 127.8 (CH), 127.1
(2 x CH), 107.8 (CH), 98.6 (CH), 70.9 (CH>), 40.6 (2 x CHs) ppm [one C not observed] ppm. LRMS (ESI):
354 (100%, [M+H]*). HRMS (ESI+): Found 354.0352, [M+H]* C1sH17INO requires 354.0349.
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Methyl 3-(benzyloxy)-4-iodobenzoate, 5g.%*

To a solution of methyl 3-hydroxy-4-iodobenzoate (1.51 mg, 5.45 mmol) 0]

in DMF (50 mL) was added benzyl bromide (0.65 mL, 5.45 mmol), Nal (20 (0]

mg) and K,COs (1.50 mg, 10.9 mmol). The reaction mixture was heated MeO

at 80 °C for 18 h then cooled to RT, diluted with water (50 mL) and I
extracted with EtOAc (3 x 100 mL). The organic phases were combined,

washed with water (3 x 300 mL), dried over MgSO,4 and concentrated in

vacuo to afford the title compound 5g as a yellow oil (1.48 g, 4.03 mmol, 74 %). IR Vma (film, cm™):
3031 (br), 1712 (s), 1431 (m), 1405 (m), 1287 (s), 1235 (m). *H NMR (400 MHz, CDCls): 6 7.88 (1H, d, J
= 8.1 Hz, ArH), 7.55 - 7.52 (3H, m, 3 x ArH), 7.44 — 7.33 (4H, m, 4 x ArH), 5.19 (2H, s, CH,), 3.92 (3H, s,
CHs) ppm. ¥C NMR (100 MHz, CDCl3) § 166.3 (C), 157.1 (C), 139.4 (CH), 135.9 (C), 131.4 (C), 128.4 (2
x CH), 127.9 (CH), 127.0 (2 x CH), 123.4 (CH), 112.6 (CH), 93.4 (C), 70.8 (CH3), 52.2 (CH3) ppm. LRMS
(E1): 368 (51%, M*), 91 (100%). HRMS (El): Found 367.9903, CisH13103, M* requires 367.9904.
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2-(Benzyloxy)-1-iodo-4-nitrobenzene, 5h.
To a solution of 2-iodo-5-nitrophenol (555 mg, 2.10 mmol) in acetone (50 O2N\©io

mL) was added benzyl bromide (358 mg, 2.10 mmol) and K,COs (580 mg,
4.20 mmol). The reaction was heated at reflux for 18 h then cooled to RT
and partitioned between water (50 mL) and DCM (30 mL). The aqueous

phase was separated and extracted with DCM (2 x 20 mL) then the organic phases were combined,
dried over MgS0., concentrated in vacuo and purified by column chromatography (5% acetone in
petrol) to afford the title compound 5h (693 mg, 1.95 mmol, 93%) as a pale yellow solid. MP 107 —
108 °C. IR vmax (film, cm™): 1568 (w), 1516 (s), 1469 (m), 1409 (m), 1341 (s), 1303 (m), 1255 (m), 1021
(m). *H NMR (400 MHz, CDCl3): § 7.99 (1 H, d, J = 8.6 Hz, ArH), 7.69 (1 H, d, J = 2.5 Hz, ArH), 7.61 (1 H,



dd, J = 8.5, 2.4 Hz, ArH), 7.50 — 7.56 (2 H, m, 2 x ArH), 7.34 = 7.47 (3 H, m, 3 x ArH), 5.26 (2 H, s, CHa)
ppm. 3C NMR (100 MHz, CDCl3) & 157.8 (C), 149.1 (C), 139.9 (CH), 135.1 (C), 128.8 (2 x CH), 128.4
(CH), 127.2 (2 x CH), 117.1 (CH), 106.6 (CH), 95.7 (C), 71.4 (CH,). LRMS (El): 355 ([M]*, 20%), 152
(30%), 91 ([M-CsH3INOs]*, 100%). HRMS (El): Found 354.9696, [M]* C13H10INO3 requires 354.9705.
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1-lodo-4-methoxy-2-((4-methylbenzyl)oxy)benzene, 5i. MeO 0
To a solution of 2-iodo-5-methoxyphenol (830 mg, 3.32 mmol) in acetone

(60 mL) was added 4-methylbenzyl bromide (610 mg, 3.30 mmol) and K,COs \Cﬂ
(1.00 g, 7.24 mmol). The reaction was heated at reflux for 18 h then cooled
to RT and partitioned between water (50 mL) and DCM (50 mL). The
aqueous phase was separated and extracted with DCM (2 x 20 mL) then the
combined organic phases were dried over MgSQ,, concentrated in vacuo and purified by column
chromatography (5% acetone in petrol) to afford the title compound 5i (0.88 g, 2.5 mmol, 76%) as a
white solid. MP 64 — 65 °C. IR Vpmax (film, cm™): 2981 (s), 2899 (m), 1576 (s), 1480 (m), 1460 (m), 1378
(m), 1300 (m), 1277 (m), 1253 (m), 1197 (m), 1163 (s), 1065 (m), 1012 (m). *H NMR (400 MHz, CDCls):
57.66 (1H,d,J=8.6Hz, ArH), 7.40 (2 H, d, J = 8.0 Hz, 2 x ArH), 7.22 (2 H, d, J = 8.0 Hz, 2 x ArH), 6.49
(1H,d,J=2.7Hz, ArH), 6.35 (1 H, dd, J = 8.6, 2.6 Hz, ArH), 5.10 (2 H, s, CH), 3.78 (3 H, s, OCHs), 2.39
(3 H, s, CH3). *C NMR (100 MHz, CDCl3) & 161.2 (C), 158.0 (C), 139.1 (CH), 137.6 (C), 133.3 (C), 129.2
(2 x CH), 127.1 (2 x CH), 107.4 (CH), 100.8 (CH), 75.6 (C), 70.7 (CH.), 55.4 (CHs), 21.2 (CHs) ppm. LRMS
(ESI+): 355 ([M+H]*, 75%), 354 (60%), 323 (100%), 228 (70%), 156 (60%). HRMS (ESI+): Found
377.0010, [M+Na]" C1sH15INaO; requires 377.0009.
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5-((2-lodo-5-methoxyphenoxy)methyl)benzo[d][1,3]dioxole, 5j.
To a solution of 2-iodo-5-methoxyphenol (0.86 g, 3.4 mmol) in acetone MeO\@[O

(35 mL) was added 5-(bromomethyl)benzo[d][1,3]dioxole (0.74 g, 3.4

mmol) and K,COsz (720 mg, 5.21 mmol). The reaction was heated at |

reflux for 18 h then cooled to RT and partitioned between water (50 mL) 0]
and DCM (30 mL). The aqueous phase was separated and extracted with OJ
DCM (2 x 20 mL) then the combined organic phases were dried over

MgSQ., concentrated in vacuo and purified by column chromatography (5% acetone in petrol) to
afford the title compound 5j (1.22 g, 3.2 mmol, 93%) as a white solid. MP 99 — 100 °C. IR Vmax (film,
cm™): 2895 (br), 1577 (s), 1503 (s), 1491 (s), 1443 (s), 1302 (m), 1249 (s), 1201 (m), 1167 (s), 1038 (s).
'H NMR (400 MHz, CDCl3): 6 7.64 (1 H, d, J = 8.7 Hz, ArH), 7.02 (1 H, d, J = 1.6 Hz, ArH), 6.93 (1 H, d
with fine splitting, J/ = 8.0 Hz, ArH), 6.82 (1 H, d, /= 8.0 Hz, ArH), 6.47 (1 H, d, J = 2.7 Hz, ArH), 6.35 (1
H, dd,J=8.6,2.6 Hz, ArH), 5.98 (2 H, s, CH,), 5.02 (2 H, s, CH,), 3.78 (3 H, s, OCH3). 3C NMR (100 MHz,
CDCls) 6 161.2 (C), 157.9 (C), 147.9 (C), 147.3 (C), 139.2 (CH), 130.2 (C), 120.7 (CH), 108.2 (CH), 108.0
(CH), 107.5 (CH), 101.1 (CH,), 100.9 (CH), 75.7 (C), 70.8 (CH.), 55.5 (CHs) ppm. LRMS (ESI+): 385
(IM+H]*, 80%), 341 (80%), 167 (50%). HRMS (ESI+): Found 406.9753, [M+Na]* CisH13INaO,4 requires
406.9751.
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1-lodo-4-methoxy-2-((4-methoxybenzyl)oxy)benzene, 5k.

- . . MeO O
To a solution of 2-iodo-5-methoxyphenol (1.10 g, 4.40 mmol) in acetone
(40 mL) was added 4-methoxybenzyl bromide (0.88 g, 4.35 mmol) and |

K2COs5 (1.21 g, 8.75 mmol). The reaction mixture was heated at reflux for

18 h then cooled to RT and partitioned between water (100 mL) and DCM

(50 mL). The aqueous phase was separated and extracted with DCM (2 x OMe
20 mL) then the combined organic phases were dried over MgSQ0,, concentrated in vacuo and purified
by column chromatography (5% EtOAc in petrol) to afford the title compound 5k (1.34 g, 3.62 mmol,
82%) as a colourless oil. IR Vmax (film, cm™): 1612 (w), 1576 (m), 1513 (m), 1462 (m), 1377 (w), 1300
(m), 1245 (s), 1197 (m), 1164 (s), 1055 (m), 1032 (m), 1012 (m). *H NMR (400 MHz, CDCl3): § 7.64 (1
H,d,/=8.6 Hz, ArH), 7.42 (2 H,d, J=9.9 Hz, 2 x ArH), 6.94 (2 H,d, J=9.8 Hz, 2 x ArH), 6.49 (1 H, d, J
= 2.7 Hz, ArH), 6.34 (1 H, dd, J = 8.7, 2.7 Hz, ArH), 5.06 (2 H, s, CH3), 3.83 (3 H, s, OCHs), 3.70 (3 H, s,
OCH3). 3C NMR (100 MHz, CDCl3) & 161.2 (C), 159.4 (C), 158.0 (C), 139.1 (CH), 128.7 (2 x CH), 128.4
(C), 114.0 (2 x CH), 107.5 (CH), 100.9 (CH), 75.7 (C), 70.7 (CH,), 55.5 (CHs), 55.3 (CHs) ppm. LRMS
(ESI+): 393 ([M+Na]*, 90%), 365 (100%), 257 (70%). HRMS (ESI+): Found 392.9958, [M+Na]*
CisH1sINaOs requires 392.9958.
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1-(Benzyloxy)-2-iodo-3-methoxybenzene, 5l.

To a solution of 2-iodo-3-methoxyphenol (468 mg, 1.87 mmol) in acetone (20 mL)
was added benzyl bromide (320 mg, 1.87 mmol) and K,COs (520 mg, 3.74 mmol).
The reaction was heated at reflux for 18 h then cooled to RT and partitioned
between water (50 mL) and DCM (50 mL). The aqueous phase was separated and
extracted with DCM (2 x 20 mlL) then the combined organic phases dried over MgSO, and
concentrated in vacuo to afford the title compound 51 (640 mg, 1.88 mmol, quantitative) as a yellow
oil that solidified on standing. MP 141 — 142 °C. IR vmax (solid, cm™): 1586 (m), 1466 (m), 1432 (m),
1379 (w), 1292 (w), 1250 (s), 1094 (s), 1019 (m). *H NMR (400 MHz, CDCl3): 6 7.53 (2 H, app. d, /= 7.7
Hz, 2 x ArH), 7.41 (2 H, app. t,J = 7.5 Hz, 2 x ArH), 7.34 (1 H, t, J = 7.6 Hz, ArH), 7.24 (1 H, t, J = 8.3 Hz,
ArH), 6.55 (1 H, d, J = 8.8 Hz, ArH), 6.53 (1 H, d, J = 8.8 Hz, ArH), 5.19 (2 H, s, CH,), 3.91 (3 H, s, OCH3).
13C NMR (100 MHz, CDCls) & 159.6 (C), 158.6 (C), 136.6 (C), 129.7 (CH), 128.5 (2 x CH), 127.8 (CH),
126.9 (2 x CH), 105.7 (CH), 104.3 (CH), 78.5 (C), 70.9 (CH.), 56.5 (CHs) ppm. LRMS (ESI+): 245 (50%),
214 ([M+H-1]*, 100%), 213 ([M-I]*, 65%), 180 (50%). HRMS (ESI+): Found 362.9860, [M+Na]*
Ci14H13INaO; requires 362.9852
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2-((3,5-Dimethylbenzyl)oxy)-1-iodo-4-methoxybenzene, 5m.
To a solution of 2-iodo-5-methoxyphenol (990 mg, 3.96 mmol) in acetone MeO\@[O

(40 mL) was added 3,5-dimethylbenzyl bromide (790 mg, 3.97 mmol) and
K2COs5 (1.10 g, 7.96 mmol). The reaction was heated at reflux for 18 h
then cooled to RT and partitioned between water (50 mL) and DCM (50
mL). The aqueous phase was separated and extracted with DCM (3 x 20
mL) then the combined organic phases were dried over MgS0,, concentrated in vacuo and purified by
column chromatography (10% acetone in petrol) to afford the title compound 5m (1.45 g, 3.94 mmol,
99%) as a white solid. MP 65 — 66 °C. IR vmax (solid, cm™): 2915 (br), 1576 (s), 1481 (m), 1439 (m),
1303 (m), 1277 (w), 1253 (m), 1200 (s), 1165 (s), 1056 (m), 1012 (m). *H NMR (400 MHz, CDCl3): &
7.66 (1 H, d, J=8.6 Hz, ArH), 7.13 (2 H, s with fine splitting, 2 x ArH), 6.97 (1 H, s with fine splitting,
ArH), 6.49 (1 H, d, J = 2.7 Hz, ArH), 6.35 (1 H, dd, J = 8.7, 2.7 Hz, ArH), 5.06 (2 H, s, CH2), 3.78 (3 H, s,
OCHs), 2.36 (6 H, s with fine splitting, 2 x CH3) ppm. 3C NMR (100 MHz, CDCl5) § 161.2 (C), 158.1 (C),
139.1 (CH), 138.1 (2 x C), 136.3 (C), 129.5 (CH), 124.8 (2 x CH), 107.4 (CH), 100.9 (CH), 75.6 (C), 71.0
(CH,), 55.5 (CHs), 21.3 (2 x CH3). LRMS (ESI+): 369 ([M+H]*, 15%), 368 (80%), 360 (50%), 242 ([M-1]*,
100%). HRMS (ESI+): Found 362.9860, [M+Na]* C14H13INaO; requires 362.9852.
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2-((2-lodophenoxy)methyl)-1,3-dimethylbenzene, 5n.
To a solution of 2-iodophenol (990 mg, 4.50 mmol) in acetone (50 mL) was
added 2-(bromomethyl)-1,3-dimethylbenzene (900 mg, 4.50 mmol) and @iO

K2COs5 (1.24 g, 8.97 mmol). The reaction was heated at reflux for 18 h then
cooled to RT, concentrated in vacuo and partitioned between water (50 mL)
and DCM (50 mL). The aqueous phase was separated and extracted with DCM
(3 x 20 mL) then the combined organic phases were dried over MgSO, and concentrated in vacuo to
afford the title compound 5n as a yellow oil (1.05 g, 3.10 mmol, 69%). IR Vmax (film, cm™): 3063 (br),
1468 (s), 1231 (s), 1017 (s). *H NMR (400 MHz, CDCl3): 6 7.82 (1 H, dd, J = 7.8, 1.6 Hz, ArH), 7.36 (1 H,
ddd, J=8.2,7.3,1.6 Hz, ArH), 7.21 (1 H, dd, /= 8.2, 6.9 Hz, ArH), 7.11 (2 H, d, /= 7.6 Hz, 2 x ArH), 7.03
(1H,dd,/=8.2,1.3 Hz, ArH), 6.77 (1 H, td, J=7.6, 1.3 Hz, ArH), 5.11 (2 H, s, CH,), 2.47 (6 H, s, 3 x CH3)
ppm. 3C NMR (100 MHz, CDCl5) § 157.8 (C), 139.6 (CH), 138.2 (CH), 132.3 (C), 129.4 (CH), 128.6 (CH),
128.3 (2 x CH), 122.8 (CH), 112.8 (CH), 87.0 (C), 66.2 (CH3), 19.8 (2 x CH3) ppm. LRMS (El): 338 (8%,
[M*]), 119 (100%), 91 (56%). HRMS (El): Found 338.0160, C;5H1510 [M*] requires 338.0162.
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1-lodo-2-((2-methylbenzyl)oxy)benzene, 50.% %

2-methylbenzyl bromide (0.72 mL, 5.40 mmol) and K,COs (1.54 g, 11.0 mmol).
The reaction was heated at reflux for 18 h then cooled to RT and partitioned
between water (50 mL) and DCM (50 mL). The aqueous phase was separated

To a solution of 2-iodophenol (1.19 g, 5.40 mmol) in acetone (90 mL) was added @io

and extracted with DCM (2 x 20 mL) then the combined organic phases were dried over MgSQ,,
concentrated in vacuo and purified by column chromatography (5% EtOAc in petrol) to afford the title
compound 50 (1.69 g, 3.6 mmol, 97%) as a pale yellow oil. IR Vmax (film, cm™): 1581 (m), 1466 (s), 1437
(m), 1374 (w), 1274 (s), 1240 (s), 1049 (m), 1016 (s). *H NMR (400 MHz, CDCl3): 6 7.85 (1 H, dd, /= 7.8,
1.6 Hz, ArH), 7.59 (1 H, dd, J=6.2, 2.7 Hz, ArH), 7.34 (1 H, ddd, J = 8.3, 7.4, 1.7 Hz, ArH), 7.24 - 7.31 (3
H, m, 3 x ArH), 6.94 (1 H, dd, J=8.3, 1.3 Hz, ArH), 6.77 (1 H, td, /= 7.6, 1.3 Hz, ArH), 5.13 (2 H, s, CH_),
2.45 (3 H, s, CHs) ppm. *3C NMR (100 MHz, CDCls) & 157.2 (C), 139.5 (CH), 136.1 (C), 134.3 (C), 130.2
(CH), 129.4 (CH), 128.12 (CH), 128.05 (CH), 126.0 (CH), 122.7 (CH), 112.5 (CH), 86.6 (C), 69.4 (CH;), 19.1
(CHs) ppm. LRMS (EI): 324 ([M]*,15%), 105 (100%). HRMS (APPI): Found 324.0005, [M+H]* C14H1310

requires 324.0006.
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To a solution of 2-iodophenol (2.46 g, 11.1 mmol) in acetone (110 mL) was
added 2-methoxybenzyl bromide (2.24 g, 11.1 mmol) and K,CO5 (3.24 g, 23.4
mmol). The reaction was heated at reflux for 18 h then cooled to RT and
partitioned between water (150 mL) and DCM (100 mL). The aqueous phase
was separated and extracted with DCM (3 x 20 mL) then the combined organic phases were dried over
MgSO, and concentrated in vacuo to afford the title compound 5p (3.55 g, 10.4 mmol, 94%) as a pink
solid. IR Vmax (film, cm™): 1582 (w) 1494 (m), 1463 (m), 1437 (m), 1242 (s), 1050 (m), 1030 (m), 1017
(m). *H NMR (400 MHz, CDCls): § 7.79 (1 H, dd, J = 7.8, 1.7 Hz, ArH), 7.66 (1 H, d with fine splitting, J =
7.5 Hz, ArH), 7.23 —7.34 (2 H, m, 2 x ArH), 7.01 (1 H, app. td, J = 7.5, 0.9 Hz, ArH), 6.90 (1 H, dd, J = 8.3,
1.2 Hz, ArH), 6.89 (1 H, app. d, J = 8.2 Hz, ArH), 6.71 (1 H, app. td, /= 7.6, 1.4 Hz, ArH), 5.19 (2 H, s,
CH,), 3.86 (3 H, s, OCHs) ppm. **C NMR (100 MHz, CDCls) § 157.3 (C), 156.3 (C), 139.4 (CH), 129.4 (CH),
128.6 (CH), 128.0 (CH), 125.0 (C), 122.6 (CH), 120.7 (CH), 112.7 (CH), 109.9 (CH), 86.7 (C), 66.0 (CH,),
55.3 (CHs) ppm. LRMS (El): 340 ([M]*, 28%), 219 ([M-CsH100]*, 40%), 121 ([M-CsHsI0]*, 100%).

9.5 9.0

MO

3122.42
3120.71
- 311459
= 3113.00

79

8.5

(dd)

1.00

7.8

48

X

40 32

24 Chemical Shift (ppm)

OMe

Mo9(s)
<
o
3
M03(range) MO7(td)
MO4(td) MO8(s)
M02(d) MOB(d) 8
3
M1 (dd) MO5(dd) 5
SEB8 U33588SB33RY
NO T O NN GBS BT GO N~ ¥ ¥ 5
NARICG =BT LGB I L
SheoSARAIZRENRNES
[ Jo A i
ox < ww w0 c'z ~
S 2 8 <99 < S =
g PN = a &
8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 15 Chemical Shift (ppm)
MO6(d)
MO3(range MO5(dd
Mo2(d) . (range) Mo4(td) (dd) MO7(td)
- CEB3N5 0w 9 493NegQ cw©
22853T gpins2a:858 RPEETTPRRp I eg5aag
SNOSD D IS 8s=9S N-r28ncPPLLRwY NORBN 6
8888838 QRVINNNZIZ @ o SR IRNRNNRNN S2REES
FBII88 g8 IR SRS {8 KRR &8YVEE
< < © w0 ©
3 3 3 8 3
= o - N =
77 76 75 7.4 7.3 7.2 7.4 7.0 6.9 6.8 6.7 Chemical Shift (ppm)

157.31
156.28

L

139.40

128.58
127.97

129.37
122.55

125.00

120.67

112.67
109.93

86.68

il

65.96
55.32

216 208 200

192

184

176 168 160 152 144

136

128

120

112 104 96 88

1-lodo-2-((3-methoxybenzyl)oxy)benzene, 5q.%

80

72

56

To a solution of 2-iodophenol (2.08 g, 9.45 mmol) in acetone (90 mL) was
added 3-methoxybenzyl bromide (1.89 g, 9.60 mmol) and K,COs5 (2.60 g, 18.8

mmol).

The reaction was heated at reflux for 18 h then cooled to RT,

concentrated in vacuo and partitioned between water (100 mL) and DCM
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(100 mL). The aqueous phase was separated and extracted with DCM (4 x 20 mL) then the combined
organic phases were dried over MgS0O,, concentrated in vacuo and purified by column
chromatography (5% acetone in petrol) to afford the title compound 5q (3.04 g, 8.94 mmol, 94%) as a
colourless oil. IR Vmax (film, cm™): 1584 (m), 1455 (m), 1436 (m), 1375 (w), 1263 (s), 1152 (m), 1048
(s), 1016 (s). H NMR (400 MHz, CDCl): 6 7.76 (1H, dd, J = 7.8, 1.6 Hz, ArH), 7.26 (1 H, t, J = 8.0 Hz,
ArH), 7.23 (1 H, ddd, J = 8.3, 7.5, 1.7 Hz, ArH), 7.08 (1 H, s with fine splitting, ArH), 7.01 (1 H, d with
fine splitting, J = 7.5 Hz, ArH), 6.82 (1 H, dd, J = 7.9, 2.4 Hz, ArH), 6.81 (1 H, dd, J = 8.3, 1.4 Hz, ArH),
6.68 (1 H, app. td, J=7.6, 1.3 Hz, ArH), 5.09 (2 H, s, CH3), 3.79 (3 H, s, OCHs) ppm. 3C NMR (100 MHz,
CDCls) 6 159.8 (C), 157.1(C), 139.5 (CH), 138.1 (C), 129.5 (CH), 129.4 (CH), 122.8 (CH), 119.0 (CH), 113.5
(CH), 112.7 (CH), 112.2 (CH), 86.8 (C), 70.5 (CH3), 55.3 (CH3) ppm. LRMS (ESI): 341 ([M+H]*, 23%), 241
(100%).
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1-((2-lodophenoxy)methyl)-3,5-dimethoxybenzene, 5r.!
To a solution of 2-iodophenol (1.17 g, 5.32 mmol) in acetone (50 mL) was Q/o

added 3,5-dimethoxybenzyl bromide (1.23 g, 5.32 mmol) and K,CO3 (1.50 g,

10.6 mmol). The reaction was heated at reflux for 18 h then cooled to RT |

and partitioned between water (100 mL) and DCM (100 mL). The aqueous

phase was separated and extracted with DCM (3 x 20 mL) then the combined MeO OMe
organic phases were dried over MgS0O, and concentrated in vacuo and purified by column
chromatography (5% acetone in petrol) to afford the title compound 5r (1.96 g, 5.29 mmol, 99%) as a
white solid. MP 68 — 70 °C. IR Vpay (solid, cm™): 1593 (s), 1476 (s), 1451 (s), 1384 (m), 1335 (w), 1248
(s), 1172 (s), 1019 (s). *H NMR (400 MHz, CDCl3): 6 7.81 (1 H, dd, J = 7.8, 1.6 Hz, ArH), 7.29 (1 H, ddd,
J=8.3,7.5, 1.6 Hz, ArH), 6.86 (1 H, dd, J = 8.3, 1.2 Hz, ArH), 6.74 (1 H, app. td, J = 7.6, 1.3 Hz, ArH), 6.70
(2H,d,J=2.3Hz, 2 x ArH), 6.42 (1 H, t,J = 2.3 Hz, ArH), 5.11 (2 H, s, CH2), 3.82 (6 H, s, 2 x OCH;3) ppm.
13C NMR (100 MHz, CDCls) & 161.0 (2 x C), 157.1 (C), 139.5 (CH), 139.0 (C), 129.4 (CH), 122.9 (CH),
112.7 (CH), 104.6 (2 x CH), 99.9 (CH), 86.8 (C), 70.6 (CH>), 55.4 (2 x CH3) ppm. LRMS (ESI+): 371
(IM+H]*, 100%). HRMS (ESI+): Found 371.0148, [M+H]" C15H16l03 requires 371.0139.
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2-((3,5-Dimethoxybenzyl)oxy)-1-iodo-4-methoxybenzene, 5s.
To a solution of 2-iodo-5-methoxyphenol (783 mg, 3.14 mmol) in MeO
acetone (30 mL) was added 3,5-dimethoxybenzyl bromide (730 mg, 3.14 O
mmol) and K,COs3 (870 mg, 6.30 mmol). The reaction was heated at
reflux for 18 h then cooled to RT and partitioned between water (50 mL) |
and DCM (50 mL). The aqueous phase was separated and extracted with
MeO OMe

DCM (2 x 20 mL) then the organic phases were combined, dried over
MgSO0., concentrated in vacuo and purified by column chromatography (5 — 10% EtOAc in petrol) to
afford the title compound 5s (958 mg, 2.39 mmol, 76%) as a white solid. MP 73 —74 °C. IR vmax (solid,
cm™): 2936 (w), 1589 (s), 1458 (m), 1375 (w), 1302 (m), 1203 (s), 1155 (s), 1055 (m). *H NMR (400
MHz, CDCls): § 7.65 (1 H, d, J = 8.6 Hz, ArH), 6.69 (2 H, d, J = 1.8 Hz, 2 x ArH), 6.46 (1 H, d, J = 2.6 Hz,
ArH), 6.41 (1 H, t,J = 2.1 Hz, ArH), 6.35 (1 H, dd, J = 8.6, 2.6 Hz, ArH), 5.08 (2 H, s, CH.), 3.82 (6 H, s, 2
x OCH3s), 3.78 (3 H, s, OCHs) ppm. 3C NMR (100 MHz, CDCls) § 161.2 (C), 160.9 (2 x C), 157.8 (C), 139.1
(CH), 138.8 (C), 107.5 (CH), 104.5 (2 x CH), 100.7 (CH), 99.9 (CH), 75.5 (C), 70.5 (CH2), 55.5 (CHs), 55.4
(2 x CHs) ppm. LRMS (ESI+): 401 ([M+H]*, 16%), 274 (67%), 152 (60%), 151 ([M—C;Hsl0]*, 100%).
HRMS (ESI+): Found 423.0072, [M+Na]* Ci1¢H17INaO4 requires 423.0064.
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2-lodo-3-((4-methylbenzyl)oxy)pyridine, 15b.

To a solution of 2-lodo-3-hydroxypyridine (896 mg, 4.05 mmol) in DMF (50 mL) O

was added 4-methylbenzyl bromide (750 mg, 4.10 mmol), Nal (20 mg) and K,COs |

(1.12 g, 8.10 mmol). The reaction mixture was heated at 80 °C for 18 h then cooled N |

to RT, diluted with water (50 mL) and extracted with EtOAc (3 x 100 mL). The

organic phases were combined, washed with water (3 x 300 mL), dried over MgS0O4

and concentrated in vacuo to afford the title compound 15b as a yellow oil (1.073

g, 3.30 mmol, 80 %). IR Vmax (film, cm™): 3033 (br), 1557 (s), 1438 (s), 1404 (s), 1294 (s), 1198 (s). 'H
NMR (400 MHz, CDCls): & 8.01 (1H, dd, J = 4.7, 1.6 Hz, ArH), 7.36 (2H, d, J = 8.1 Hz, 2 x ArH), 7.22 (2H,
brd,J=7.7 Hz, 2 x ArH), 7.15 (1H, dd, J = 8.1, 4.6 Hz, ArH), 7.02 (1H, dd, J = 8.1, 1.5 Hz, ArH), 5.14 (2H,
s, CH,), 2.37 (3H, s, CH3) ppm. *3C NMR (100 MHz, CDCls) & 154.4 (C), 142.8 (CH), 138.1 (C), 132.4 (C),
129.4 (2 x CH), 127.1 (2 x CH), 123.3 (CH), 118.6 (CH), 112.5 (C), 71.0 (CH,), 21.2 (CH3) ppm. LRMS
(ESI*): 326 [M+H]*. HRMS (ESI*): Found 326.0037, C13H13IN2O [M+H]* requires 326.0037.
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3-((3,5-Dimethoxybenzyl)oxy)-2-iodopyridine, 15c.

@)
To a solution of 1-iodo-2-hydroxypyridine (1.56 g, 7.06 mmol) in acetone (\/E
(70 mL) was added 3,5-dimethoxybenzyl bromide (1.63 g, 7.06 mmol) and N/ |
OMe
MeO

K2COs5 (1.95 g, 14.0 mmol). The reaction mixture was heated at reflux for
16 h then cooled to RT and partitioned between water (100 mL) and DCM
(50 mL). The aqueous phase was separated and extracted with DCM (2 x 30 mL) then the combined



organic phases were dried over MgS0O,, concentrated in vacuo and purified by column
chromatography (30% EtOAc in petrol) to afford the title compound 15¢ (2.25 g, 6.05 mmol, 87%) as
a white solid. MP 66 — 68 °C. IR vmax (film, cm™): 1598 (s), 1558 (m), 1456 (m), 1408 (m), 1373 (m),
1289 (m), 1203 (s), 1155 (s), 1067 (m), 1042 (m). *H NMR (400 MHz, CDCls): § 7.99 (1 H, dd, J = 4.7,
1.6 Hz, ArH), 7.14 (1 H, dd, J = 8.1, 4.7 Hz, ArH), 7.00 (1 H, dd, J = 8.1, 1.5 Hz, ArH), 6.64 (2 H, d, J = 2.3
Hz, 2 x ArH), 6.41 (1 H, t, J = 2.3 Hz, ArH), 5.11 (2 H, s, CH,), 3.80 (6 H, s, 2 x OCHs) ppm. 3C NMR (100
MHz, CDCls) § 161.0 (C), 154.1 (C), 142.9 (CH), 137.8 (C), 123.4 (CH), 118.6 (CH), 112.3 (C), 104.6 (2 x
CH), 100.0 (CH), 70.6 (CH.), 55.4 (2 x CHs) ppm. LRMS (ESI*): 372 ([M+H]*, 100%). HRMS (ESI*): Found
372.0089, [M+H]* C14H1sINOs requires 372.0091.
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2-lodo-3-(pyridin-4-ylmethoxy)pyridine, 15d.

o]
To a solution of 2-lodo-3-hydroxypyridine (625 mg, 2.83 mmol) in DMF (50 mL) = |
was added 4-(bromomethyl)pyridine hydrobromide (715 mg, 2.83 mmol), Nal (20 \N | =
U
N

mg) and K>COs5 (1.17 g, 8.49 mmol). The reaction mixture was heated at 80 °C for

18 h then cooled to RT, diluted with water (50 mL) and extracted with EtOAc (3 x

100 mL). The organic phases were combined, washed with water (3 x 300 mL), dried over MgSQO, and
concentrated in vacuo to afford the title compound 15d as a yellow oil (627 mg, 2.01 mmol, 71 %). IR
Vimax (film, cm™): 3033 (br), 1561 (m), 1458 (s), 1440 (s), 1408 (s), 1286 (s). *H NMR (400 MHz, CDCls):
5 8.67 (1H, d, J = 6.0 Hz, ArH), 8.67 (1H, d, J = 2.8 Hz, ArH), 8.06 (1H, dd, J = 4.7, 1.5 Hz, ArH), 7.47 —
7.45 (2H, m, 2 x ArH), 7.19 (1H, dd, J = 8.2, 4.7 Hz, ArH), 7.00 (1H, dq, J = 8.2, 1.5 Hz, ArH), 5.19 (2H, s,
CH,) ppm. 3C NMR (100 MHz, CDCl3) & 153.7 (C), 150.0 (2 x CH), 144.8 (C), 143.5 (CH), 123.4 (CH),
121.2 (2 x CH), 118.3 (CH), 112.1 (C), 69.1 (CH,) ppm. LRMS (ESI*): 313 [M+H]*. HRMS (ESI*): Found
312.9834, C11H10IN2O [M+H]* requires 312.9832.
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2-((2-lodophenoxy)methyl)naphthalene, 17.
To a solution of 2-lodo-3-hydroxypyridine (2.49 g, 11.3 mmol) in acetone (120 mL)
was added 2-bromomethylnapthalene (2.50 g, 11.3 mmol) and K,COs5 (3.12 g, 22.6
mmol). The reaction mixture was heated at reflux for 18 h then cooled to RT and o

partitioned between water (100 mL) and DCM (100 mL). The aqueous phase was
separated and extracted with DCM (4 x 20 mL) then the combined organic phases
were dried over MgS0,4 and concentrated in vacuo to afford the title compound 17
(3.96 g, 11.0 mmol, 97%) as an off-white solid. MP 69 —71 °C. IR Vmay (solid, cm™):

1579 (w), 1473 (m), 1458 (m), 1435 (m), 1276 (m), 1232 (m), 1048 (w), 1016 (m), 1000 (m). *H NMR
(400 MHz, CDCl3): 6 7.98 (1 H, s, ArH), 7.87 = 7.94 (3 H, m, 3 x ArH), 7.85 (1 H, dd, J = 7.8, 1.5 Hz, ArH),

7.63 (1 H, dd, J = 8.4, 1.7 Hz, ArH), 7.49 — 7.56 (2 H, m, 2 x ArH), 7.30 (1 H, ddd, J =

8.3, 7.5, 1.6 Hz,

ArH), 6.93 (1 H, dd, J = 8.3, 1.3 Hz, ArH), 6.76 (1 H, app. td, J = 7.6, 1.3 Hz, ArH), 5.32 (2 H, s, CH2) ppm.
13C NMR (100 MHz, CDCl5) & 157.2 (C), 139.5 (CH), 134.0 (C), 133.2 (C), 133.0 (C), 129.4 (CH), 128.3
(CH), 128.0 (CH), 127.7 (CH), 126.2 (CH), 126.0 (CH), 125.9 (CH), 124.9 (CH), 122.8 (CH), 112.8 (CH),
86.8 (C), 71.0 (CH2) ppm. LRMS (EI): 360 ([M]*, 40%), 141 (100%), 115 (65%). HRMS (El): Found

360.0004, [M]* C17H1310 requires 360.0006.
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2-(Benzyloxy)-1-iodonaphthalene, 19.26-%°
To a solution of 1-iodonaphthalen-2-ol (750 mg, 2.78 mmol) in acetone (50 mL) was O I

added benzyl bromide (0.33 mL, 2.8 mmol) and K,CO3 (770 mg, 5.6 mmol). The

reaction mixture was heated at reflux for 18 h then cooled to RT and partitioned

between water (100 mL) and DCM (100 mL). The aqueous phase was separated and | O
extracted with DCM (2 x 20 mL) then the combined organic phases were dried over

MgS0O, and concentrated in vacuo and purified by column chromatography (5%

EtOAc in petrol) to afford the title compound 19 (943 mg, 2.62 mmol, 94%) as a

white solid. IR vmax (solid, cm™): 1620 (w), 1590 (w), 1497 (m), 1447 (w), 1328 (w), 1345 (w), 1260 (m),
1237 (m), 1147 (w), 1051 (m), 1020 (m). *H NMR (400 MHz, CDCls): & 8.20 (1 H, d with fine splitting, J
=8.6 Hz, ArH), 7.79 (1 H, d, J = 8.9 Hz, ArH), 7.75 (1 H, d with fine splitting, /= 8.1 Hz, ArH), 7.57 - 7.62
(2H, m, 2 x ArH), 7.57 (1 H, ddd, J = 8.4, 6.9, 1.4 Hz, ArH), 7.32 - 7.47 (4 H, m, 4 x ArH), 7.22 (1 H, d, J
=8.9 Hz, ArH), 5.32 (2 H, s, CH,) ppm. *C NMR (100 MHz, CDCl3) § 155.8 (C), 136.6 (C), 135.7 (C), 131.3
(CH), 130.2 (CH), 130.1 (C), 128.6 (2 x CH), 128.2 (CH), 128.1 (CH), 127.9 (CH), 127.2 (2 x CH), 124.5
(CH), 114.7 (CH), 89.0 (C), 71.9 (CH,) ppm. LRMS (EI): 360 ([M]*, 85%), 233 ([M - 1]*, 80%), 91 ([M -
C10H6lO]*, 100%).
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1-iodo-2-(naphthalen-2-ylmethoxy)naphthalene, 21.%°
To a solution of 1-iodonaphthalen-2-ol (850 mg, 3.15 mmol) in acetone (30 mL) was O

added 2-bromomethylnaphthalene (700 mg, 3.17 mmol) and K,COs (870 mg, 6.30

mmol). The reaction mixture was heated at reflux for 18 h then cooled to RT and

partitioned between water (50 mL) and DCM (50 mL). The aqueous phase was | O
separated and extracted with DCM (2 x 20 mL) then the combined organic phases

were dried over MgS0,4 and concentrated in vacuo to afford the title compound 21 OO
(1.28 g, 3.1 mmol, 97%) as a yellow solid. MP 89 —91 °C. IR vmax (solid, cm™): 2981

(br), 1588 (w), 1498 (m), 1327 (m), 1267 (s), 1236 (s), 1063 (s). *H NMR (400 MHz, CDCl5): § 8.20 (1 H,
d with fine splitting, /= 8.6 Hz, ArH), 8.03 (1 H, s, ArH), 7.84-7.93 (3H, m, 3 x ArH), 7.78 (1H,d, J =
8.9 Hz, ArH), 7.74 (1 H, d with fine splitting, J = 8.2 Hz, ArH), 7.69 (1 H, dd, J = 8.4, 1.7 Hz, ArH), 7.57 (1
H, ddd, J = 8.5, 7.0, 1.3 Hz, ArH), 7.48 = 7.54 (2 H, m, 2 x ArH), 7.41 (1 H, ddd, J = 8.1, 6.9, 1.1 Hz, ArH),
7.26 (1 H, d, J=8.9 Hz, ArH), 5.48 (2 H, s, CHz) ppm. **C NMR (100 MHz, CDCls) § 155.9 (C), 135.7 (C),
134.1 (C), 133.3 (C), 133.1 (C), 131.3 (CH), 130.2 (CH), 130.1 (C), 128.4 (CH), 128.2 (CH), 128.1 (CH),
128.0 (CH), 127.7 (CH), 126.24 (CH), 126.19 (CH), 126.1 (CH), 125.1 (CH), 124.6 (CH), 114.8 (CH), 89.1
(C), 72.1 (CH3) ppm. HRMS (APPI): Found 410.0151, [M]* C;1H15l0 requires 410.0162.
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1-lodo-2-(naphthalen-2-ylmethoxy)naphthalene, 22.1% 22

To a solution of 2-iodophenol (2.63 g, 12.0 mmol) in acetone (120 mL) was QO

added 1-bromomethylnapthalene (2.63 g, 11.9 mmol) and K,CO3 (3.30 g, 23.9

mmol). The reaction was heated at reflux for 18 h, then cooled to RT and |

partitioned between H,O (100 mL) and DCM (100 mL). The aqueous phase OO
was separated and extracted with DCM (4 x 20 mL) then the combined

organic phases were dried over MgSO, and concentrated in vacuo to afford the title compound 22
(4.19 g, 11.6 mmol, 98%) as an off-white solid. IR vmax (solid, cm™): 1579 (w), 1566 (w), 1474 (m), 1458
(m), 1435 (m), 1276 (m), 1237 (s), 1048 (m), 1016 (s), 1000 (s). *H NMR (400 MHz, CDCl5): § 8.12 (1 H,
d with fine splitting, J = 8.3 Hz, ArH), 7.93 (1 H, dd, J= 7.8, 1.6 Hz, ArH), 7.87 (1 H, d, J = 8.3 Hz, ArH),
7.84 (1 H,dd,J=7.8,1.7 Hz, ArH), 7.75 (1 H, d with fine splitting, / = 7.0 Hz, ArH), 7.63 —7.49 (3 H, m,
3 x ArH), 7.32 (1 H, ddd, J = 8.3, 7.4, 1.7 Hz, ArH), 7.01 (1 H, dd, J = 8.2, 1.3 Hz, ArH), 6.77 (1 H, app. td,
J=17.6,1.3 Hz, ArH), 5.60 (2 H, s, CH;) ppm. 3C NMR (100 MHz, CDCls) § 157.3 (C), 139.6 (CH), 133.6



(C), 131.7 (C), 131.0 (C), 129.4 (CH), 128.8 (CH), 128.7 (CH), 126.3 (CH), 125.92 (CH), 125.87 (CH), 125.3
(CH), 123.6 (CH), 122.9 (CH), 112.8 (CH), 86.8 (C), 69.4 (CH2) ppm. LRMS (El): 360 ([M]*, 12%), 141
(100%).
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1-((2-iodo-5-methoxyphenoxy)methyl)naphthalene, 23.
To a solution of 2-iodo-5-methoxyphenol (654 mg, 2.62 mmol) in acetone

(30 mL) was added 1-bromomethylnaphthalene (580 mg, 2.62 mmol) and MeQ

K2COs5 (720 mg, 5.21 mmol). The reaction was heated at reflux for 18 h 0)

then cooled to RT and partitioned between water (50 mL) and DCM (50

mL). The aqueous phase was separated and extracted with DCM (2 x 20 '

mL) then the combined organic phases were dried over MgSO,, OO

concentrated in vacuo and purified by column chromatography (5%

acetone in petrol) to afford the title compound 23 (969 mg, 2.48 mmol, 95%) as a white solid. MP 94
—95 °C. IR Vmax (solid, cm™): 1576 (s), 1511 (m), 1463 (m), 1301 (s), 1279 (m), 1255 (m), 1199 (s), 1165
(s), 1055 (m), 1013 (m). *H NMR (400 MHz, CDCl3): 6 8.10 (1 H, d with fine splitting, J = 8.3 Hz, ArH),
7.91(1H, dd,J=8.0,1.6 Hz, ArH), 7.87 (1 H, d, J = 8.3 Hz, ArH), 7.75 (1 H, d with fine splitting, J = 7.0
Hz, ArH), 7.68 (1 H, d, J = 8.7 Hz, ArH), 7.47 — 7.61 (3 H, m, 3 x ArH), 6.63 (1 H, d, J = 2.6 Hz, ArH), 6.37
(1 H,dd, J=8.6,2.7 ArH), 5.56 (2 H, s, CH,), 3.79 (3 H, s, OCHs) ppm. **C NMR (100 MHz, CDCls) &
161.2 (C), 158.0(C), 139.3 (CH), 133.6 (C), 131.6 (C), 131.0(C), 128.8 (CH), 128.7 (CH), 126.4 (CH), 126.0
(CH), 125.9 (CH), 125.3 (CH), 123.6 (CH), 107.5 (CH), 100.9 (CH), 75.6 (C), 69.4 (CH,), 55.5 (CHs) ppm.
LRMS (ESI+): 391 ([M+H]*, 10%), 280 (60%), 264 (100 %), 263 ([M-I]*, 40%). HRMS (ESI+): Found
413.0010, [M+Na]* C1sH15INaO; requires 413.0009.
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2-lodo-3-(naphthalen-1-ylmethoxy)pyridine, 24.3

To a solution of 2-lodo-3-hydroxypyridine (745 mg, 3.37 mmol) in DMF (50 W ')

mL) was added 1-(bromomethyl)naphthalene (747 mg, 3.37 mmol), Nal (20 N

mg) and K,COs (930 mg, 6.74 mmol). The reaction mixture was heated at 80 |

°C for 18 h then cooled to RT, diluted with water (50 mL) and extracted with OO
EtOAc (3 x 100 mL). The organic phases were combined, washed with water

(3 x 300 mL), dried over MgSO, and concentrated in vacuo to afford the title compound 24 as a yellow
oil (989 mg, 2.74 mmol, 81 %). IR Vmax (film, cm™): 3026 (br), 1555 (s), 1407 (s), 1289 (s), 1196 (s). *H
NMR (400 MHz, CDCls): § 8.07 (1H, m, ArH), 8.01 (1H, dd, J = 4.3, 1.8 Hz, ArH), 7.91 (1H, m, ArH), 7.86
(1H, d, J = 8.3 Hz, ArH), 7.67 (1H, m, ArH), 7.61 — 7.52 (2H, m, 2 x ArH), 7.48 (1H, dd, J = 8.2, 7.1 Hz,
ArH), 7.14 (1H, dd, J = 8.1, 4.4 Hz, ArH), 7.10 (1H, dd, J = 8.2, 1.7 Hz, ArH), 5.56 (2H, s, CHz) ppm. *3C
NMR (100 MHz, CDCls) § 154.3 (C), 142.9 (CH), 133.6 (C), 130.9 (C), 130.7 (C), 129.1 (CH), 128.7 (CH),
126.5 (CH), 126.1 (CH), 126.0 (CH), 125.2 (CH), 123.4 (CH), 123.3 (CH), 118.6 (CH), 112.3 (C), 69.6 (CH,)
ppm. LRMS (ESI*): 362 [M+H]*. HRMS (ESI*): Found 362.0043, C1gH13INO [M+H]* requires 362.0036.
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1,2-Bis((2-iodophenoxy)methyl)benzene, 29.3 0 0

To a solution of 2-iodophenol (2.29 g, 10.4 mmol) in acetone (100 @: :@
mL) was added 1,2-bis(bromomethyl)benzene (1.52 mg, 5.76 mmol) | |

and K,COs3 (2.08 g, 15.1 mmol). The reaction was heated at reflux for

18 h then cooled to RT, concentrated in vacuo and partitioned between water (50 mL) and DCM (50
mL). The aqueous phase was separated and extracted with DCM (3 x 20 mL) then the combined
organic phases were dried over MgSO, and concentrated in vacuo to afford the title compound 29 as
an off-white solid (2.33 g, 4.30 mmol, 74 %). IR vmax (film, cm™): 3060 (br), 1561 (s), 1468 (s), 1438 (s),
1274 (s), 1240 (s). *H NMR (400 MHz, CDCls): & 7.84 (2H, dd, J = 7.8, 1.7 Hz, 2 x ArH), 7.69 (2H, dd, J =
5.5,3.4 Hz, 2 x ArH), 7.44 (2H, dd, J = 5.6, 3.3 Hz, 2 x ArH), 7.32 (2H, ddd, J = 8.3, 7.5, 1.6 Hz, 2 x ArH),
7.00 (2H, dd, J = 8.3, 1.3 Hz, 2 x ArH), 6.76 (2H, td, J = 7.6, 1.3 Hz, 2 x ArH), 5.32 (4H, s, 2 x CH,) ppm.
13C NMR (100 MHz, CDCls) & 156.8 (2 x C), 139.4 (2 x CH), 134.2 (2 x C), 129.4 (2 x C), 128.6 (2 x CH),
128.3 (2 x CH), 122.7 (2 x CH), 122.4 (2 x CH), 86.3 (2 x C), 69.1 (2 x CH,) ppm. HRMS (ESI*): Found
564.9137, CyoH16l2Na0,, [M+Na]* requires 564.9132.
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1,2-Bis((2-iodo-5-methoxyphenoxy)methyl)benzene, 30. o o o o

. . e N
To a solution of 4-methoxy-2-iodophenol (1.06 g, 4.24
mmol) in acetone (100 mL) was added 1,2-bis(bromo- \©il ID/
methyl)benzene (562 mg, 2.13 mmol) and K,CO5 (1.18 g,
8.54 mmol). The reaction was heated at reflux for 18 h then cooled to RT, concentrated in vacuo and
partitioned between water (50 mL) and DCM (50 mL). The aqueous phase was separated and
extracted with DCM (3 x 20 mL) then the combined organic phases were dried over MgS0O, and
concentrated in vacuo to afford the title compound 30 as an off-white solid (1.023 g, 1.70 mmol, 80
%). IR Vmax (film, cm™): 2935 (br), 1577 (s), 1482 (s), 1201 (s), 1166 (s). *H NMR (400 MHz, CDCl5): 6
7.65 (2H, dd, J = 5.5, 3.3 Hz, 2 x ArH), 7.63 (2H, d, J = 8.7 Hz, 2 x ArH), 7.42 (2H, dd, J = 5.6, 3.3 Hz, 2 x
ArH), 6.57 (2H, d, J = 2.7 Hz, 2 x ArH), 6.34 (2H, dd, J = 8.6, 2.7 Hz, 2 x ArH), 5.28 (4H, s, 2 x CH,), 3.78
(6H, s, 2 x CH3) ppm. 3C NMR (100 MHz, CDCl5) § 161.3 (2 x C), 157.7 (2 x C), 139.2 (2 x CH), 134.4 (2
x C), 128.8 (2 x CH), 128.4 (2 x CH), 107.8 (2 x CH), 100.5 (2 x CH), 75.1 (2 x C), 69.4 (2 x CH2), 55.6 (2
x CH3) ppm. HRMS (ESI*): Found 624.9349, Cy;H30l2Na0;, [M+Na]* requires 642.9343.
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1-lodo-2-phenethoxybenzene, 38a.3
To a solution of 2-iodophenol (1.51 mg, 6.86 mmol) in DMF (50 mL) was added ©[O

(2-bromoethyl)benzene (0.95 mL, 6.86 mmol) and K,COs (1.90 g, 13.8 mmol).
The reaction mixture was heated at 80 °C for 18 h then cooled to RT, diluted
with water (50 mL) and extracted with EtOAc (3 x 100 mL). The organic phases
were combined, washed with water (3 x 300 mL), dried over MgSO, and
concentrated in vacuo to afford the title compound 38a as a colourless oil (1.63 g, 5.03 mmol, 73 %).
IR Vimax (film, cm™): 3026 (br), 1581 (s), 1462 (s), 1243 (s), 1016 (s). *H NMR (400 MHz, CDCls): § 7.84
(1H,dd,J=7.7,1.6 Hz, ArH), 7.46 — 7.30 (6 H, m, 6 x ArH), 6.82 (1 H, dd, J = 8.3, 1.3 Hz, ArH), 6.82 (1
H,td,/=7.5,1.3Hz, ArH),4.25 (2 H,t,J=6.9 Hz, CH,), 3.23 (2 H, t, /= 6.9 Hz, CH,) ppm. 3C NMR (100
MHz, CDCls) & 157.3 (C), 139.4 (CH), 138.5 (C), 129.30 (C), 129.25 (2 x CH), 128.4 (2 x CH), 126.5 (CH),
122.4 (CH), 112.0 (CH), 86.5 (C), 69.9 (CH>), 36.7 (CH,) ppm. LRMS (El): 324 (42%, [M*]), 105 (100%).
HRMS (El): Found 324.0009, C14H1310 [M*] requires 324.0006.
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1-lodo-4-methoxy-2-phenethoxybenzene, 38b. MeO 0
To a solution of 2-iodo-5-methoxyphenol (872 mg, 3.49 mmol) in DMF

(50 mL) was added (2-bromoethyl)benzene (0.48 mL, 3.50 mmol) and \©[I
K2COs5 (966 mg, 6.99 mmol). The reaction mixture was heated at 80 °C
for 18 h then cooled to RT, diluted with water (50 mL) and extracted
with EtOAc (3 x 100 mL). The organic phases were combined, washed with water (3 x 300 mL), dried
over MgS0, and concentrated in vacuo to afford the title compound 38b as a colourless oil (1.03 g,
2.91 mmol, 83 %). IR vmax (film, cm™): 2934 (br), 1577 (s), 1303 (s), 1202 (s), 1167 (s). *H NMR (400
MHz, CDCls): 6 7.63 (1 H, d, J = 8.6 Hz, ArH), 7.41 — 7.33 (4 H, m, 4 x ArH), 7.27 (1 H, m, ArH), 6.40 (1
H, d,J=2.7 Hz, ArH), 6.33 (1 H, dd, J = 8.6, 2.7 Hz, ArH), 4.19 (2 H, t, J = 6.9 Hz, CH,), 3.78 (3 H, s, CH3),
3.18 (2 H, t, J = 6.9 Hz, CH,) ppm. **C NMR (100 MHz, CDCls) § 161.2 (C), 158.2 (C), 139.1 (CH), 138.1




(C), 129.3 (2 x CH), 128.4 (2 x CH), 126.5 (CH), 107.3 (CH), 100.0 (CH), 70.0 (CH,), 55.5 (CHs), 35.7 (CH>)
ppm. LRMS (ESI*): 355. HRMS (El): Found 354.0111, Ci5H1510; [M*] requires 354.0111.
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2-lodo-3-phenethoxypyridine, 38c.

To a solution of 2-iodopyridin-3-ol (631 mg, 2.86 mmol) in DMF (50 mL) was =
added (2-bromoethyl)benzene (0.40 mL, 2.90 mmol) and K,CO; (830 mg, 6.01 |
mmol). The reaction mixture was heated at 80 °C for 18 h then cooled to RT,
diluted with water (50 mL) and extracted with EtOAc (3 x 100 mL). The organic
phases were combined, washed with water (3 x 300 mL), dried over MgSQO, and concentrated in vacuo
to afford the title compound 38c as a yellow oil (815 mg, 2.51 mmol, 88 %). IR Vmax (film, cm™): 3022
(br), 1557 (s), 1408 (s), 1381 (s), 1283 (s), 1039 (s). *H NMR (400 MHz, CDCls): § 7.98 (1H, dd, J = 4.7,
1.5 Hz, ArH), 7.39 — 7.33 (4H, m, 4 x ArH), 7.28 (1H, m, ArH), 7.14 (1H, dd, J = 8.1, 4.6 Hz, ArH), 6.93
(1H, dd, J = 8.1, 1.5 Hz, ArH), 4.21 (2H, t, J = 6.7 Hz, CH,), 3.19 (2H, t, J = 6.8 Hz, CH,) ppm. 3C NMR
(100 MHz, CDCls) & 145.5 (C), 142.6 (CH), 137.6 (C), 129.3 (2 x CH), 128.5 (2 x CH), 126.7 (CH), 123.3
(CH), 117.7 (CH), 112.2 (C), 70.2 (CH,), 35.6 (CH,) ppm. LRMS (ESI*): 326 [M+H]*. HRMS (ESI*): Found
326.0043, C13H13INO, [M+H]* requires 326.0036.
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4-Chloro-1-iodo-2-(phenoxymethyl)benzene, 40.34

To a solution of 4-chloro-1-iodo-2-methylbenzene (1.30 mL, 9.27 mmol) in
chlorobenzene (30 mL) was added NBS (1.65 g, 9.27 mmol) and benzoyl peroxide
(225 mg, 0.93 mmol). The reaction mixture was heated at 70 °C for 3 h then
cooled to RT and concentrated in vacuo. DCM (30 mL) and sat. Na;S,03 (30 mL)
were added, the aqueous phase was separated and extracted with DCM (3 x 30
mL), then the organic phases were combined, dried over MgSO, and

Cl

O

concentrated in vacuo to afford a brown oil. DMF (50 mL), 2-iodophenol (2.05 g, 9.30 mmol) and
K2CO5 (2.57 g, 18.6 mmol) were added, the reaction mixture was heated at 80 °C for 18 h then
partitioned between water (50 mL) and EtOAc (100 mL). The agueous phase was extracted with EtOAc
(3 x 100 mL) then the combined organic phases were washed with water (5 x 300 mL), dried over
MgSO, and concentrated in vacuo to afford the title compound 42 as an off white solid (1.76 g, 5.11
mmol, 55 %). MP: 78 — 79 °C. IR Vmax (film, cm™): 3060 (br), 1598 (s), 1493 (s), 1233 (s). *H NMR (400
MHz, CDCls): 6 7.84 (1H, dd, J = 7.9, 1.2 Hz, ArH), 7.45 (1H, dd, J = 8.1, 1.1 Hz, ArH), 7.38 = 7.32 (2H, m
,2xArH), 7.09 — 6.98 (4H, m, 4 x ArH), 5.31 (2H, s, CH;) ppm. **C NMR (100 MHz, CDCl;) § 158.8 (C),
138.6 (CH), 136.4 (C), 135.5 (C), 131.2 (CH), 130.1 (CH), 129.5 (2 x CH), 121.3 (CH), 115.0 (2 x CH),
102.20 (C), 72.0 (CH2) ppm. LRMS (El): 344 (48%, [M*]), 251 (100%), 217 (43%). HRMS (El): Found

343.9457, C13H111CIO [M*] requires 343.9459.
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