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1. General Experimental

The preparation experiments were performed under air or an argon atmosphere in oven dried
glassware. Solvents used as reaction media were distilled immediately before use: THF was distilled
from Na/benzophenone ketyl, DCM and DCE were distilled from calcium hydride, DMF was
obtained from vacuum distillation. All reagents were purchased at the highest commercial quality and
used without further purification. Reactions were monitored by thin layer chromatography (TLC)
using ultra violet light (UV) as the visualizing agent. Metallic heating mantle was used in all of the
reactions carried out in this work. Nuclear magnetic resonance spectra (NMR) were recorded on
Bruker Bruker Avance NEO 600 instruments and were calibrated using residual undeuterated solvent
as an internal reference (*H NMR: CHC13 7.26 ppm, *C NMR: CHC13 77.16 ppm). High resolution
mass spectra (HRMS) were recorded on a Thermo Fisher Scientific Ultimate 3000/Q-Exactive mass
spectrometer. Melting points were recorded on an automatic melting point meter (Shang Hai Zhuo
Guang) GM50. The following abbreviations were used to indicate multiplicities: s = singlet, d =
doublet, t = triplet, q = quartet, quin = quintet, sex = sextet, sep = septet, dd = doublet of doublets, dt
= doublet of triplets, ddd = doublet of doublet of doublets, ddt = doublet of doublet of triplets, m =
multiplet).

2. Optimization of the Aryloxylation

Table S1 Optimization of the phenoxylation of isoquinoline N-oxide.*
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Entry Solvent Base (eq.) Cat. (eq.) Phenol/leq. Y/% (3a) Y/% (4)

Catalyst screen
1 EA DIEA(2) HMPA (0.2) 2 61 23
2 EA DIEA (2) 2b (0.2) 2 53 16
3 EA DIEA (2) 2¢ (0.2) 2 33 9
4 EA DIEA (2)  PyBroP (0.2) 2 20 trace
5 EA DIEA (2) HMPA (0) 2 40 13
Solvent screen
6 DCM DIEA (2) HMPA (0.2) 2 56 28
7 CHsCN DIEA (2) HMPA (0.2) 2 47 18
8 THF DIEA (2) HMPA (0.2) 2 41 20
9 toluene  DIEA(2) HMPA (0.2) 2 44 23
Temperature screen
100 EA DIEA (2) HMPA (0.2) 2 42 33
11c¢ EA DIEA (2) HMPA (0.2) 2 49 trace
Concentration screen
124 EA DIEA(2) HMPA (0.2) 2 55 20
13e¢ EA DIEA(2) HMPA (0.2) 2 33 24
Ag Additive screen
141 EA DIEA(2) HMPA (0.2) 2 39 26
159 EA DIEA (2) HMPA (0.2) 2 23 10
Equivalent and base screen
16N EA DIEA(2) HMPA (0.2) 2 55 23
171 EA DIEA (2) HMPA (0.2) 2 trace trace
18 EA DIEA(2) HMPA (0.1) 2 48 26
19 EA DIEA(2) HMPA (0.4) 2 66 22
20 EA DIEA (2) HMPA (0.6) 2 54 23
21 EA DIEA(2) HMPA (0.8) 2 56 27
22 EA DIEA(2) HMPA (1.0) 2 56 18
23 EA DIEA (1)  HMPA (0.4) 2 41 trace
24 EA  DIEA (15 HMPA (0.4) 2 60 trace
25 EA DIEA(3)  HMPA (0.4) 2 40 trace
26 EA Na;CO3(2) HMPA (0.4) 2 0 trace
27 EA EtsN(2)  HMPA (0.4) 2 41 trace
28 EA DBU (2) HMPA (0.4) 2 31 trace
29 EA  DABCO(2) HMPA (0.4) 2 14 trace
30 EA TMG (2) HMPA (0.4) 2 20 trace
31 EA DMAP (2) HMPA (0.4) 2 0 trace
32 EA DIEA (2) HMPA (0.4) 15 44 19
33 EA DIEA(2) HMPA (0.4) 3 72 10
34 EA DIEA(2) HMPA (0.4) 4 75 14
35 EA DIEA(2) HMPA (0.2) 3 36 trace

@ Unless otherwise noted, all reactions were conducted with isoquinoline N-oxide (100 mg, 0.69 mmol), phenol,
base, catalyst and POBr3; (2.0 equiv) in solvent (0.5 M) at room temperature and stirred for 5 minutes. ? Reacted at
0 °C. ¢ Reacted at 60 °C. ¢ 0.25 M concentration. ¢ 0.75 M concentration./ 1.0 equiv of Ag2CO3 was used. £ 1.0 equiv
of AgBFswas used. # 1.2 equiv of POBr3; was used. ? 3.0 equiv of POBr3; was used.



Table S2 Optimization of the phenoxylation of quinoline N-oxide.”
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Entry DIEA/eg HMPA/eq Phenolleq POBrsleq Y/% (6a)

1 2 0.4 3 2 74
2 2 0.4 2 2 69
3 2 0.2 2 2 65
4 1 0.2 2 2 27
5 2 0.2 2 1 68
6 2 0.1 2 2 64
7 2 0.1 2 15 71
8 2 0.1 2 1 70
9b 2 0.1 2 0.5 52
10 2 0.1 1.5 1 69
11 2 0.1 1 1 48
12¢ 2 0.1 1.5 1 62
13 d 2 0.1 1.5 1 57

@ Unless otherwise noted, all reactions were conducted with quinoline N-oxide (100 mg, 0.69 mmol), phenol,
DIEA, HMPA and POBr3 in EA (0.5 M) at room temperature and stirred for 5 minutes. ? Reacted for 12 h. ¢ 0.75
M concentration. ¢ 0.25 M concentration.



Table S3 Optimization of the phenoxylation of pyridine N-oxide.?

O /@ HMPA., DIEA |\ /@
(.)_ HO POBr3 EA NT o

7a

Entry DIEA/eg HMPA/eq Phenolleg POBrsleq Y/% (73)

1 2 0.4 3 2 56
2 2 0.8 3 2 60
3 2 0.2 3 2 59
4 2 0 3 2 50
5 2 0.2 2 2 58
6 2 0.2 1 2 31
70 2 0.2 2 2 51
8¢ 2 0.2 2 2 40
9d 2 0.2 2 2 50
10¢ 2 0.2 2 2 43
11° 2 0.2 2 2 51
12 2 0.2 2 0.5 45
13 2 0.2 2 1 50
14 2 0.2 2 4 46
15 4 0.2 2 2 54
16 1 0.2 2 2 47

@ Unless otherwise noted, all reactions were conducted with pyridine N-oxide (100 mg, 1.0 mmol), phenol, DIEA,
HMPA and POBr; in EA (0.5 M) at room temperature and stirred for 5~8 hours. ? 0.75 M concentration. ¢ 0.25 M
concentration. ¢ 0.1 M concentration. ¢ Reacted at 60 °C./Reacted at 80 °C.



Table S4 Optimization of the alkoxylation of isoquinoline N-oxide.?
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Entry M Solvent Base(eq) Cat.(eq) Time Y/%
1 0.5 EA DIEA (2) HMPA (0.4) 0.5h trace

2> 025 DCM  NaCOs;(2) PyBroP(0.6) 12h 5
025 DCM  NaCOs(2) HMPA(04) 12h N/A

4 025 DCM  DIEA(2)  PyBroP(0.6) 0.5h 12

5 0.5 EA DIEA(2) PyBroP(0.4) 05h 14

@ Unless otherwise noted, all reactions were conducted with isoquinoline N-oxide (100 mg, 0.69 mmol), n-BuOH
(3.0 equiv), base and catalyst in solvent at room temperature and stirred for 30 minutes, then POBr;3 (2.0 equiv) was
added dropwise at 0 °C. The reaction was then warmed to room temperature. ? This condition was referred to Org.
Lett. 2016, 18, 1362—1365. 4A molecular sieve was added to the reaction mixture.

3. General Procedure

General Procedure 1: Aryloxylation of Isoquinoline N-oxide. To a solution of an isoquinoline
N-oxide derivative (1.0 mmol) in dry EA (1.0 mL) is added ArOH (3.0 mmol), DIEA (2.0 mmol) and

HMPA (0.4 mmol). The resulting solution is cooled to 0 <C, followed by the dropwise addition of a
solution of POBrs (2.0 mmol) in EA (1.0 mL). The reaction mixture is then warmed to room
temperature and stirred for 5 minutes (the reaction is complete as indicated by TLC). The reaction
was gquenched with a saturated potassium carbonate solution and the organic phase was separated.
The aqueous phase was extracted once with EA. The organic phase was combined, dried over Na;SO4
and concentrated in vacuo to give the crude product. Purification by flash column chromatography
(PE : EA =200:1-100:1) furnishes the desired product.

General Procedure 2: Aryloxylation of Quinoline N-oxide. To a solution of a quinoline N-oxide
derivative (1.0 mmol) in dry EA (1.0 mL) is added ArOH (1.5 mmol), DIEA (2.0 mmol) and HMPA

(0.2 mmol). The resulting solution is cooled to 0 <C, followed by the dropwise addition of a solution
of POBrz (1.0 mmol) in EA (1.0 mL). The reaction mixture is then warmed to room temperature and

stirred for 5 minutes (the reaction is complete as indicated by TLC). The reaction was quenched with
SI--6



a saturated potassium carbonate solution and the organic phase was separated. The aqueous phase
was extracted once with EA. The organic phase was combined, dried over Na;SO4 and concentrated
in vacuo to give the crude product. Purification by flash column chromatography (PE : EA = 200:1-
100:1) furnishes the desired product.

General Procedure 3: Aryloxylation of Pyridine N-oxide. To a solution of a pyridine N-oxide
derivative (1.0 mmol) in dry EA (1.0 mL) is added ArOH (2.0 mmol), DIEA (2.0 mmol) and HMPA

(0.2 mmol). The resulting solution is cooled to 0 T, followed by the dropwise addition of a solution
of POBr3 (2.0 mmol) in EA (1.0 mL). The reaction mixture is then warmed to room temperature and
stirred for 5-24 hours (the reaction is complete as indicated by TLC). The reaction was quenched with
a saturated potassium carbonate solution and the organic phase was separated. The aqueous phase
was extracted once with EA. The organic phase was combined, dried over Na;SO4 and concentrated
in vacuo to give the crude product. Purification by flash column chromatography (PE : EA = 200:1-
100:1) furnishes the desired product.

General Procedure 4: Alkoxylation of azine N-oxide. To a solution of an azine N-oxide
derivative (1.0 mmol) in dry EA (1.0 mL) is added ROH (3.0 mmol), DIEA (2.0 mmol) and PyBroP
(0.4 mmol). The resulting solution is stirred for 30 minutes at room temperature. Then the resulting
solution is cooled to 0 <C, followed by the dropwise addition of a solution of POBr3 (2.0 mmol) in
EA (1.0 mL). The reaction mixture is then warmed to room temperature and stirred for 30 minutes
(the reaction is complete as indicated by TLC). The reaction was quenched with a saturated potassium
carbonate solution and the organic phase was separated. The aqueous phase was extracted once with
EA. The organic phase was combined, dried over Na,SO4 and concentrated in vacuo to give the crude
product. Purification by flash column chromatography (PE : EA = 200:1) furnishes the desired

product.

4. Preparation of Azine N-oxides

All N-oxides were prepared following the reported procedure.!
S-Phos, Pdy(dba);

m MeB(OH), N mCPBA AN
> _—
Br ~-N K3PO,, PhMe _N DCM _N_ -

110 °C, overnight

7-methylisoquinoline 2-oxide. In a 2-necked round bottom flask, 7-bromoisoquinoline (1.5 g, 7.2
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mmol), methylboronic acid (0.86 g, 14.4 mmol), K3PO4 (6.1 g, 28.8 mmol) and S-Phos (1 mol%)
were combined and taken up in PhMe (72 mL). Argon was bubbled through for 10 min, then Pd»(dba)3
(0.5 mol%) was added and the mixture was heated to 110 °C for 8-18 h. The reaction was cooled to
room temperature and water was added. The layers were separated, and the aqueous phase was
extracted with EtOAc once. The combined organic phases were dried over MgSOs, filtered, and
concentrated in vacuo. Purification by flash column chromatography (PE : EA = 8:1-4:1) afforded the
product 7-methylisoquinoline as a white solid (989 mg, 96%).

7-Methylisoquinoline (500 mg, 3.5 mmol) was dissolved in DCM (11.6 mL) and mCPBA (725 mg,
4.2 mmol) was added and stirred at room temperature overnight until the reaction was complete as
indicated by TLC. The reaction mixture was concentrated in vacuo and chromatographed (DCM:

MeOH = 100:1-50:1) to afford the product 7-methylisoquinoline 2-oxide as a white solid (350 mg,

63%).
Ph Ph S
Cul, Et3N X mCPBA
EEE— ¥
CH3CN reflux NG DCM l}l/
&

6-(phenylethynyl)quinoline 1-oxide. 6-Bromoquinoline (4.2 g, 20 mmol), phenylacetylene (2.2 g,
22 mmol), PdCI>(PPh3); (140 mg, 1 mol %), Cul (114 mg, 3 mol %), and dry acetonitrile (30 mL)
were added to an oven-dried Schlenk tube charged with a magnetic stirrer bar. Dry triethylamine (3.0
g, 30 mmol) was added, and the reaction was heated at reflux for 16 h. On completion, the reaction
mixture was washed with H>O, extracted with DCM, dried over MgSOs, and filtered and the solvent
removed in vacuo. Purification by flash column chromatography (PE : EA = 15:1-5:1) afforded the
product 6-(phenylethynyl)quinoline as a red solid (3.85 g, 84%).?

6-(Phenylethynyl)quinoline (500 mg, 2.2 mmol) was dissolved in DCM (2.2 mL) and mCPBA (530
mg, 2.6 mmol) was added and stirred at room temperature overnight until the reaction was complete
as indicated by TLC. The reaction mixture was concentrated in vacuo and chromatographed (DCM :

MeOH = 40:1-20:1) afforded the product as a red-brown solid (430 mg, 80%).

5. Preparation Procedure

N
N
ON

Ph
3a
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1-phenoxyisoquinoline (3a). Following GP 1, using isoquinoline N-oxide (100 mg, 0.69 mmol),
the title compound was obtained (110 mg, 72% yield) as a white solid. Additionally, 4-
bromoisoquinoline was isolated (14 mg, 10% yield) as a yellow solid. The spectroscopic data of the
major product are consistent with previously reported.* TLC: Ry = 0.75 (PE : EA = 10:1). '"H NMR
(600 MHz, CDCls) 0 8.35 (d, /= 7.8 Hz, 1H), 7.88 (d, J= 5.4 Hz, 1H), 7.71-7.70 (m, 1H), 7.63 (t, J
= 7.8 Hz, 1H), 7.53 (t, J= 7.8 Hz, 1H), 7.36 (t, J =7.8 Hz, 2H), 7.22 (d, /= 6.0 Hz, 1H), 7.18-7.15
(m, 3H).

Vield = Actual yield « 100% = 110 “1= 729
"= Theoretical yield °~ 153 B °

Gram scale synthesis:

In a 2-necked 50 mL round bottom flask equipped with a magnetic stir bar was added isoquinoline
N-oxide (1.0 g, 6.9 mmol) and dry EA (7 mL), followed by PhOH (1.95 g, 20.7 mmol), DIEA (1.78
g, 13.8 mmol) and HMPA (0.50 g, 2.8 mmol). The resulting solution is cooled to 0 °C, followed by
the dropwise addition of POBr3(3.96 g, 13.8 mmol) in dry EA (7 mL). The reaction mixture is then
warmed to room temperature and stirred for 30 minutes. The reaction was quenched with a saturated
potassium carbonate solution (5 mL) and the organic phase was separated. The aqueous phase was
extracted once with EA (15 mL). The organic phase was combined, dried over Na>SO4 and
concentrated in vacuo to give the crude product. Purification by flash chromatography (PE : EA =
150:1-100:1) furnishes the desired pure product (967 mg, 63%). Additionally, 4-bromoisoquinoline
was isolated (187 mg, 13% yield) as a yellow solid.

Vield = —actualyield 0006 = 297 1 — 639
Theoretical yield 1.53
Br
X
CO
4

4-bromoisoquinoline (4). The spectroscopic data are consistent with previously reported.> TLC:
Rf=0.50 (PE : EA = 10:1). *H NMR (600 MHz, CDCls) 6 9.17 (s, 1H), 8.72 (s, 1H), 8.17-8.15 (m,
1H), 7.98 (d, J = 7.8 Hz, 1H), 7.84-7.81 (m, 1H), 7.70-7.67(m, 1H).
Actual yield

14
[ = X 0 = —— X = 0,
Vield Theoretical yield 100% 144 1= 10%
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1-(p-tolyloxy)isoquinoline (3b). Following GP 1, using isoquinoline N-oxide (100 mg, 0.69 mmol),

the title compound was obtained (105 mg, 65% yield) as a white solid. Additionally, 4-
bromoisoquinoline was isolated (36 mg, 25% yield). 3b: TLC: R¢= 0.74 (PE : EA = 10:1). Melting
point: 77.0-77.2 °C. '"H NMR (600 MHz, CDCls) ¢ 8.44 (d, J= 8.4 Hz, 1H), 7.96 (d, J= 6.0 Hz, 1H),
7.78 (d, J = 8.4 Hz, 1H), 7.72-7.69 (m, 1H), 7.62-7.59 (m, 1H), 7.28 (d, J= 5.4 Hz, 1H), 7.25-7.24
(m, 2H), 7.14-7.13 (m, 2H), 2.38 (s, 3H). 13C {'H} NMR (150 MHz, CDCl3) J 161.1, 151.7, 140.1,
138.6, 134.7, 130.9, 130.3, 127.2, 126.4, 124.4, 121.8, 120.0, 116.2, 21.1. HRMS (+ESI-TOF) m/z:
[M+H]" calced for C16H14NO 236.1070; found 236.1066.

Vield = ~—2StAVIEld ) 0005 = 19 % 1= 659
et = Theoretical yield °7 162 B 0

L
B

3c u

1-(4-(tert-butyl)phenoxy)isoquinoline (3c). Following GP 1, using isoquinoline N-oxide (100 mg,
0.69 mmol), the title compound was obtained (82 mg, 43% yield) as a yellow solid. The spectroscopic
data are consistent with previously reported.* TLC: R = 0.74 (PE : EA = 10:1). *H NMR (600 MHz,
CDCl3) ¢ 8.44 (d, J = 8.4 Hz, 1H), 7.99 (d, J = 6.0 Hz, 1H), 7.80 (d, J = 7.8 Hz, 1H), 7.73 (t, J = 7.8
Hz, 1H), 7.62 (t, J = 7.8 Hz, 1H), 7.47-7.46 (m, 2H), 7.31 (d, J = 6.0 Hz, 1H), 7.20-7.19 (m, 2H),
1.36 (s, 9H).
Actual yield

82
Yield = X 100% = —— X 1 = 439
v Theoretical yield o 191 o
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1-(4-methoxyphenoxy)isoquinoline (3d). Following GP 1, using isoquinoline N-oxide (100 mg,
0.69 mmol), the title compound was obtained (90 mg, 52% yield) as a white solid. Additionally, 4-
bromoisoquinoline was isolated (29 mg, 20% yield). The spectroscopic data of major product are
consistent with previously reported.® TLC: Rs = 0.70 (PE : EA = 10:1). 'H NMR (600 MHz, CDCls)
08.45 (d, J=9.6 Hz, 1H), 7.97 (d, J = 6.0 Hz, 1H), 7.80-7.79 (m, 1H), 7.74-7.71 (m, 1H), 7.64-7.61
(m, 1H), 7.30 (d, J = 6.6 Hz, 1H), 7.20-7.18 (m, 2H), 7.00-6.98 (m, 2H), 3.84 (s, 3H).

Vield = —cualyleld o on00 = 2% 1= 529
"= Theoretical yield °~ 173 B 0

2,

3e

1-(4-fluorophenoxy)isoquinoline (3e). Following GP 1, using isoquinoline N-oxide (100 mg, 0.69
mmol), the title compound was obtained (111 mg, 67% yield) as a colorless solid. Additionally, 4-
bromoisoquinoline was isolated (36 mg, 25% yield). The spectroscopic data of major product are
consistent with previously reported.” TLC: R¢= 0.64 (PE : EA = 10:1). "H NMR (600 MHz, CDCls)
08.44 (d,J=8.4 Hz, 1H), 7.97 (d, J= 5.4 Hz, 1H), 7.82-7.81 (d, J= 7.8 Hz, 1H), 7.76-7.73 (m, 1H),
7.66-7.63 (m, 1H), 7.33 (d, J= 5.4 Hz, 1H), 7.25-7.22 (m, 2H), 7.16-7.13 (m, 2H).

Vield = —acalVIeld 000 = 11k x 1= 679
et = Theoretical yield °~ 165 - 0

1-(4-chlorophenoxy)isoquinoline (3f). Following GP 1, using isoquinoline N-oxide (100 mg, 0.69
mmol), the title compound was obtained (123 mg, 70% yield) as a white solid. Additionally, 4-
bromoisoquinoline was isolated (35 mg, 24% yield). The spectroscopic data of major product are
consistent with previously reported.® TLC: Rf= 0.64 (PE : EA = 10:1). "H NMR (600 MHz, CDCl5)
08.42(d,J=9.6 Hz, 1H), 7.97 (d, /= 6.0 Hz, 1H), 7.80 (d, /= 7.8 Hz, 1H), 7.76-7.73 (m, 1H), 7.65-
7.63 (m, 1H), 7.42-7.41 (m, 2H), 7.34 (d, J= 6.6 Hz, 1H), 7.22-7.21 (m, 2H).
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Actual yield % 100% = 123 1= 70%
Theoretical yield °~ 176 B °

2,

39

Yield =

r

1-(4-bromophenoxy)isoquinoline (3g). Following GP 1, using isoquinoline N-oxide (100 mg,
0.69 mmol), the title compound was obtained (93 mg, 45% yield) as a colorless oil. Additionally, 4-
bromoisoquinoline was isolated (29 mg, 20% yield). 3g: TLC: Rf= 0.64 (PE : EA = 10:1). Melting
point: 119.4-119.7 °C. '"H NMR (600 MHz, CDCl3) 6 8.42 (d, J = 9.0 Hz, 1H), 7.97 (d, J = 6.0 Hz,
1H), 7.82-7.81 (m, 1H), 7.76-7.73 (m, 1H), 7.65-7.63 (m, 1H), 7.57-7.56 (m, 2H), 7.34 (d, J= 6.6Hz,
1H), 7.17-7.16 (m, 2H). *C {'H} NMR (150 MHz, CDCl3) ¢ 160.4, 153.1, 139.8, 138.7, 132.8, 131.1,
127.4, 126.5, 124.2, 123.9, 119.8, 118.1, 116.9. HRMS (+ESI-TOF) m/z: [M+H]" calcd for
CisH11BrNO 300.0019; found 300.0017.

Actual yield 93
X 100% = —= X1 = 45%

Yi =
teld Theoretical yield 207

4-(isoquinolin-1-yloxy)benzonitrile (3h). Following GP 1, using isoquinoline N-oxide (100 mg,
0.69 mmol), the title compound was obtained (77 mg, 45% vyield) as a yellow solid. Additionally, 4-
bromoisoquinoline was isolated (27 mg, 19% yield). The spectroscopic data of major product are
consistent with previously reported.® TLC: Rf = 0.68 (PE : EA = 10:1). 'H NMR (600 MHz, CDCls)
08.38 (d,J=8.4 Hz, 1H), 7.98 (d, J = 6.0 Hz, 1H), 7.85-7.84 (m, 1H), 7.78-7.75 (m, 1H), 7.74-7.73
(m, 2H), 7.67-7.65 (m, 1H), 7.41 (d, J = 6.0 Hz, 1H), 7.39-7.38 (m, 2H).

Actual yield 77
X 100% = —= X1 = 45%

Yi =
teld Theoretical yield 170
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methyl 4-(isoquinolin-1-yloxy)benzoate (3i). Following GP 1, using isoquinoline N-oxide (100
mg, 0.69 mmol), the title compound was obtained (77 mg, 40% yield) as a yellow solid. TLC: R¢ =
0.45 (PE : EA = 10:1). Melting point: 89.8-90.2 °C. '"H NMR (600 MHz, CDCls) 6 8.41 (d, J= 7.8
Hz, 1H), 8.15-8.14 (m, 2H), 7.99 (d, /= 6.0 Hz, 1H), 7.84-7.82 (m, 1H), 7.76-7.74 (m,1H), 7.66-7.63
(m, 1H), 7.38 (d, J= 5.4 Hz, 1H), 7.34-7.32 (m, 2H), 3.93 (s, 3H). 13C {'H} NMR (150 MHz, CDCls)
0 166.7, 160.1, 158.1, 139.8, 138.8, 131.6, 131.2, 127.5, 126.7, 126.5, 124.2, 121.6, 120.0, 117.2,
52.2. HRMS (+ESI-TOF) m/z: [M+H]" calcd for C17H14NO3 280.0968; found 280.0965.

Vield = —actualyteld oo = 77 x1 = 0%
et = Theoretical yield °~ 193 B °

3j

1-(2-bromophenoxy)isoquinoline (3j). Following GP 1, using isoquinoline N-oxide (100 mg, 0.69
mmol), the title compound was obtained (95 mg, 46% yield) as a yellow oil. Additionally, 4-
bromoisoquinoline was isolated (36 mg, 25% yield). 3j: TLC: R¢= 0.60 (PE : EA = 10:1). '"H NMR
(600 MHz, CDCl3) 6 8.51 (d, J=7.8 Hz, 1H), 7.95 (d, J = 5.4 Hz, 1H), 7.83-7.82 (m, 1H), 7.77-7.74
(m, 1H), 7.70-7.66 (m, 2H), 7.44-7.41 (m, 1H), 7.36-7.34 (m, 2H), 7.18-7.15 (m, 1H). *C{'H} NMR
(150 MHz, CDCl3) ¢ 159.9, 151.2, 139.8, 138.7, 133.8, 131.1, 128.7, 127.4, 126.8, 126.4, 124.6,
124.5, 119.6, 116.9 116.8. HRMS (+ESI-TOF) m/z: [M+H]" calcd for CisH11BrNO 300.0019; found
300.0016.

Vield = —Acualyleld o000 = 22 1= a6%
"= Theoretical yield ° T 207 B °
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1-(3-bromophenoxy)isoquinoline (3k). Following GP 1, using isoquinoline N-oxide (100 mg,
0.69 mmol), the title compound was obtained (89 mg, 43% yield) as a yellow oil. Additionally, 4-
bromoisoquinoline was isolated (35 mg, 24% yield). 3k: TLC: R¢= 0.66 (PE : EA=10:1). '"H NMR
(600 MHz, CDCl3) 6 8.40 (d, J= 8.4 Hz, 1H), 7.98 (d, J = 5.4 Hz, 1H), 7.83-7.82 (m, 1H), 7.76-7.73
(m, 1H), 7.65-7.63 (m, 1H), 7.46-7.45 (m, 1H), 7.40-7.38 (m, 1H), 7.36 (d, /= 5.4 Hz, 1H), 7.32 (t,
J=8.4 Hz, 1H), 7.23-7.21 (m, 1H). *C {'H} NMR (150 MHz, CDCl3) J 160.2, 154.7, 139.8, 138.7,
131.2,130.8, 128.3, 127.5, 126.5, 125.5, 124.2, 122.8, 120.8, 119.9, 117.0. HRMS (+ESI-TOF) m/z:
[M+H]" calcd for CisH1iBrNO 300.0019; found 300.0016.

Vield = —Acualyield — on0 = 3 1= 43y
"= Theoretical yield ° T 207 B 0
X
_N

0]

3l

1-(2,6-dimethylphenoxy)isoquinoline (31). Following GP 1, using isoquinoline N-oxide (100 mg,
0.69 mmol), the title compound was obtained (98 mg, 57% yield) as a yellow solid. Additionally, 4-
bromoisoquinoline was isolated (30 mg, 21% yield). 31: TLC: Ry = 0.66 (PE : EA = 10:1). Melting
point: 46.1-46.3 °C. '"H NMR (600 MHz, CDCls) 6 8.54 (d, J= 9.6 Hz, 1H), 7.95 (d, J= 6.0 Hz, 1H),
7.83 (d, J= 8.4 Hz, 1H), 7.77-7.74 (m, 1H), 7.67-7.65 (m, 1H), 7.29 (d, J= 6.0 Hz, 1H), 7.18-7.17
(m, 2H), 7.15-7.12 (m, 1H), 2.17 (s, 6H). 13C {'H} NMR (150 MHz, CDCI3) 6 159.6, 150.7, 140.3,
138.6, 131.2, 130.9, 128.8, 127.2, 126.5, 125.6, 124.4, 119.3, 115.9, 16.7. HRMS (+ESI-TOF) m/z:
[M+H]" calcd for C17H16NO 250.1226; found 250.1223.

Actual yield

98
Yield = X 100% = —= X 1 = 579
e Theoretical yield % 172 %
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N
N
T

1-(naphthalen-2-yloxy)isoquinoline (3m). Following GP 1, using isoquinoline N-oxide (100 mg,

3m

0.69 mmol), the title compound was obtained (85 mg, 45% yield) as a yellow solid. Additionally, 4-
bromoisoquinoline was isolated (26 mg, 18% yield). The spectroscopic data of major product are
consistent with previously reported.* TLC: R¢= 0.63 (PE: EA = 10:1). '"H NMR (600 MHz,CDCl3) 6
8.64 (d, J=9.6 Hz, 1H), 7.97 (d, J = 9.8 Hz, 1H), 7.93-7.91 (m, 2H), 7.87-7.85 (m, 1H), 7.80-7.77
(m, 2H), 7.72-7.69 (m, 1H), 7.57 (t, J= 7.8 Hz, 1H), 7.52-7.49 (m, 1H), 7.44-7.40 (m, 2H), 7.34 (d,
J=6.6 Hz, 1H).

Actual yield

85
Yield = 100% = —= X 1 = 459
teld Theoretical yield * 100% 187 % >%

N Br
_N

OPh

3n

3-bromo-1-phenoxyisoquinoline (3n). Following GP 1, using 3-bromoisoquinoline N-oxide (154
mg, 0.69 mmol), the title compound was obtained (157 mg, 76% yield) as a yellow solid. TLC: R¢=
0.69 (PE : EA = 10:1). Melting point: 66.3-67.1 °C. '"H NMR (600 MHz, CDCl;) § 8.44 (d, J = 8.4
Hz, 1H), 8.13-8.10 (m, 2H), 7.85-7.82 (m, 1H), 7.69-7.67 (m, 1H), 7.46-7.43 (m, 2H), 7.27-7.23 (m,
3H). 13C {'H} NMR (150 MHz, CDCl3) ¢ 160.3, 153.7, 141.2, 136.9, 132.2, 129.8, 128.2, 126.1,
125.4,124.8,121.9,121.1, 113.1. HRMS (+ESI-TOF) m/z: [M+H]" calcd for C1sH11BrNO 300.0019;
found 300.0015.

Vield = ~— 2@Vl ) 0005 = 27 1= 769
"= Theoretical yield ° T 207 B °
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N
N

OPh
30

3-methyl-1-phenoxyisoquinoline (30). Following GP 1, using 3-methylisoquinoline N-oxide (110
mg, 0.69 mmol), the title compound was obtained (70 mg, 43% yield) as a colorless oil. TLC: R¢ =
0.65 (PE : EA = 10:1). 'H NMR (600 MHz, CDCI3) 6 8.37 (d, J = 8.4 Hz, 1H), 7.72-7.66 (m, 2H),
7.55-7.52 (m, 1H), 7.45-7.42 (m, 2H), 7.30-7.28 (m, 2H), 7.24-7.21 (m, 1H), 7.18 (s, 1H), 2.48 (s,
3H). 3C {'H} NMR (150 MHz, CDCI3) J 159.5, 154.6, 149.3, 139.5, 130.8, 129.4, 126.2, 125.8,
124.4, 124.3, 121.4, 118.3, 114.5, 24.1. HRMS (+ESI-TOF) m/z: [M+H]" calcd for CisHi4sNO
236.1070; found 236.1066.

Vield = ~—2CAVEld 0005 = 72 x 1= 43
"= Theoretical yield °7 162 B 0
Br
X
_N
OPh
3p

4-bromo-1-phenoxyisoquinoline (3p). Following GP I, using 4-bromoisoquinoline N-oxide (154
mg, 0.69 mmol), the title compound was obtained (110 mg, 53% yield) as a yellow solid. Purification
by flash column chromatography (PE : DCM = 5:1-1:1) furnishes the desired pure product.
Additionally, 1,4-dibromoisoquinoline (4-bis) was isolated (42 mg, 21% yield) as a yellow solid. 3p:
TLC: Rf = 0.78 (PE : DCM = 1:1). Melting point: 66.7-67.3 °C. 'H NMR (600 MHz, CDCl3) ¢ 8.46
(d, J = 8.4 Hz, 1H), 8.15-8.12 (m, 2H), 7.86-7.84 (m, 1H), 7.71-7.68 (m, 1H), 7.47-7.44 (m, 2H),
7.29-7.26 (m, 1H), 7.25-7.24 (m, 2H). C {*H} NMR (150 MHz, CDCls) 6 160.3, 153.7, 141.2, 136.9,
132.2,129.8,128.2,126.1, 125.5, 124.8, 122.0, 121.1, 113.1. HRMS (+ESI-TOF) m/z: [M+H]* calcd
for C1sH1:BrNO 300.0019; found 300.0015.

Actual yield

110
Yield = X 100% = —— x 1 = 539
teld Theoretical yield 00% 207 >3%
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Br

X
N

Br
4-bis
1,4-dibromoisoquinoline (4-bis). The spectroscopic data are consistent with previously reported.®
TLC: R¢ = 0.71 (PE : DCM = 1:1). 'H NMR (600 MHz, CDCls) ¢ 8.47 (s, 1H), 8.31 (d, J = 8.4 Hz,
1H), 8.18 (d, J = 8.4 Hz, 1H), 7.87 (t, J = 7.8 Hz, 1H), 7.77 (t, J = 7.8 Hz, 1H).

Vield = —actualyleld 000 = 22 w1 = 219
Theoretical yield 198
Br
X
_N
OPh

3q

5-bromo-1-phenoxyisoquinoline (3q). Following GP 1, using 5-bromoisoquinoline N-oxide (154
mg, 0.69 mmol), the title compound was obtained (128 mg, 62% yield) as a yellow solid. TLC: R¢=
0.66 (PE : EA = 10:1). Melting point: 94.8-95.4 °C. '"H NMR (600 MHz, CDCl3) § 8.43 (d, J = 8.4
Hz, 1H), 8.05 (d, J = 6.0 Hz, 1H), 7.99-7.98 (m, 1H), 7.64-7.63 (m, 1H), 7.47-7.43 (m, 3H), 7.27-
7.23 (m, 3H). *°C {'H} NMR (150 MHz, CDCl3) J§ 160.9, 153.8, 141.4, 137.8, 134.8, 129.8, 127.6,
125.4, 124.1, 122.0, 121.4, 121.2, 115.4. HRMS (+ESI-TOF) m/z: [M+H]" calcd for C;sH1iBrNO
300.0019; found 300.0017.

Vield = —actual Vel 000 = 128« 1= 629
et = Theoretical yield °~ 207 - °
Br N

_N

OPh
3r

6-bromo-1-phenoxyisoquinoline (3r). Following GP 1, using 6-bromoisoquinoline N-oxide (154
mg, 0.69 mmol), the title compound was obtained (68 mg, 33% yield) as a yellow solid. The
spectroscopic data are consistent with previously reported.® TLC: Rf = 0.71 (PE : EA = 10:1). 'H
NMR (600 MHz, CDCl3) 6 8.31 (d, J= 9.0 Hz, 1H), 7.99-7.98 (m, 2H), 7.72-7.70 (m, 1H), 7.46 (t, J
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= 7.8 Hz, 2H), 7.29-7.27 (m, 1H), 7.26-7.22 (m, 3H).

Vield = —cualyteld o on0, = 88 11— 339
et = Theoretical yield °7 207 - 0
X
N

3s
6-methyl-1-phenoxyisoquinoline (3s). Following GP 1, using 6-methylisoquinoline N-oxide (110
mg, 0.69 mmol), the title compound was obtained (105 mg, 65% yield) as a yellow solid. TLC: R¢=
0.51 (PE : EA = 10:1). Melting point: 87.9-88.2 °C. 'H NMR (600 MHz, CDCls) 6 8.31 (d, J = 8.4
Hz, 1H), 7.93 (d, /= 6.0 Hz, 1H), 7.56 (s, 1H), 7.45-7.43 (m, 3H), 7.25-7.21 (m, 4H), 2.55 (s, 3H).
BC {'H} NMR (150 MHz, CDCl3) 6 160.7, 154.1, 141.4, 140.1, 139.0, 129.7, 129.4, 125.5, 125.0,

124.2, 122.0, 118.2, 116.1, 22.0. HRMS (+ESI-TOF) m/z: [M+H]" calcd for CisH1sNO 236.1070;
found 236.1065.

Vield = Actual yield « 100% = 105 “1= 650
et = Theoretical yield °7 162 - 0
Cl N

_N

OPh
3t

6-chloro-1-phenoxyisoquinoline (3t). Following GP 1, using 6-chloroisoquinoline N-oxide (123
mg, 0.69 mmol), the title compound was obtained (88 mg, 50% yield) as a white solid. TLC: R¢ =
0.72 (PE : EA = 10:1). Melting point: 85.7-86.3 °C. 'H NMR (600 MHz, CDCls) 6 8.37 (d, J = 9.0
Hz, 1H), 7.97 (d, J= 6.0 Hz, 1H), 7.78 (d, /= 1.8 Hz, 1H), 7.55 (dd, /= 9.0 Hz, 2.4 Hz, 1H), 7.47-
7.44 (m, 2H), 7.27-7.21 (m, 4H). 3C {'H} NMR (150 MHz, CDCls) 6 160.8, 153.7, 141.4, 139.5,
137.4,129.8,128.2, 126.3, 125.4, 125.3, 122.0, 118.2, 115.6. HRMS (+ESI-TOF) m/z: [M+H]" calcd
for C1sH11CINO 256.0524; found 256.0522.

Actual yield 88
X 100% = — X1 = 50%

Vield = Theoretical yield 176
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N
Br &

3u
7-bromo-1-phenoxyisoquinoline (3u). Following GP 1, using 7-bromoisoquinoline N-oxide (154
mg, 0.69 mmol), the title compound was obtained (104 mg, 50% yield) as a yellow solid. The
spectroscopic data are consistent with previously reported.” TLC: R = 0.55 (PE : EA = 10:1). 'H
NMR (600 MHz, CDCl3) ¢ 8.61 (s, 1H), 7.98 (d, /= 6.0 Hz, 1H), 7.80-7.79 (m, 1H), 7.68-7.66 (m,
1H), 7.47-7.44 (m, 2H), 7.28-7.27 (m, 2H), 7.25-7.24 (m, 2H).

Vield = Actual yield % 100% = 104 1= 50%
et = Theoretical yield ° 7 207 B °
A
N
OPh
3v

7-methyl-1-phenoxyisoquinoline (3v). Following GP 1, using 7-methylisoquinoline N-oxide (110
mg, 0.69 mmol), the title compound was obtained (62 mg, 38% yield) as a yellow solid. The
spectroscopic data are consistent with previously reported.'® TLC: R¢ = 0.63 (PE : EA = 10:1). 'H
NMR (600 MHz, CDCl3) ¢ 8.22 (s, 1H), 7.91 (d, /= 6.0 Hz, 1H), 7.71-7.70 (m, 1H), 7.57-7.55 (m,
1H), 7.46-7.44 (m, 2H), 7.28 (d, J= 6.0 Hz, 1H), 7.26-7.24 (m, 3H), 2.58 (s, 3H).

Vield = —acaualyield 000 = 22«1 = 389
et = Theoretical yield °~ 162 B 0
X
N
Br OPh
3w

8-bromo-1-phenoxyisoquinoline (3w). Following GP 1, using 8-bromoisoquinoline N-oxide (154
mg, 0.69 mmol), the title compound was obtained (112 mg, 54% yield) as a white solid. TLC: R¢ =
0.58 (PE : EA = 10:1). Melting point: 78.5-78.8 °C. 'H NMR (600 MHz, CDCls) 6 7.97 (d, J = 6.0
Hz, 1H), 7.93-7.92 (m, 1H), 7.74-7.72 (m, 1H), 7.47-7.44 (m, 3H), 7.32 (d, J = 5.4 Hz, 1H), 7.26-
7.23 (m, 3H). *C {'H} NMR (150 MHz, CDCl;3) J 159.4, 153.6, 141.4, 140.4, 134.4, 130.9, 129.8,
126.6, 125.0, 121.9, 119.1, 118.7, 117.2. HRMS (+ESI-TOF) m/z: [M+H]" calcd for C;sH1iBrNO
300.0019; found 300.0017.
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Vield Actual yield 100% 112 1 = 540
= X = —— X =
e Theoretical yield ° 7 207 °
X
N
Cl  OPh
3x

8-chloro-1-phenoxyisoquinoline (3x). Following GP 1, using 8-chloroisoquinoline N-oxide (123
mg, 0.69 mmol), the title compound was obtained (128 mg, 73% yield) as a white solid. TLC: Ry =
0.52 (PE : EA = 10:1). Melting point:105.7-105.8 °C. 'H NMR (600 MHz, CDCl3) 6 7.97 (d,J=5.4
Hz, 1H), 7.69-7.66 (m, 2H), 7.57-7.54 (m, 1H), 7.47-7.44 (m, 2H), 7.31 (d, J = 5.4 Hz, 1H), 7.26-
7.24 (m, 3H). 3C {'"H} NMR (150 MHz, CDCls) 6 159.8, 153.8,141.4, 140.5, 131.5, 130.5, 130.3,
129.7, 125.8, 125.0, 121.9, 117.9, 117.0. HRMS (+ESI-TOF) m/z: [M+H]" calcd for C;sH;;CINO
256.0524; found 256.0521.

Vield = —2cAVIEld ) 0005 = 225 %1 = 739
"= Theoretical yield °~ 176 B 0

1-(4-allyl-2-methoxyphenoxy)isoquinoline (3y). Following GP 1, using isoquinoline N-oxide
(100 mg, 0.69 mmol), the title compound was obtained (94 mg, 47% yield) as a white solid. TLC: Ry
=0.49 (PE : EA = 10:1). Melting point: 88.7-88.8 °C. '"H NMR (600 MHz, CDCl3) 6 8.49 (d, J = 8.4
Hz, 1H), 7.95 (d, /= 6.0 Hz, 1H), 7.80-7.78 (m, 1H), 7.73-7.70 (m, 1H), 7.63-7.60 (m, 1H), 7.28 (d,
J=6.0Hz, 1H), 7.16 (d, J= 7.8 Hz, 1H), 6.89-6.86 (m, 2H), 6.06-6.00 (m, 1H), 5.17-5.11 (m, 2H),
3.73 (s, 3H), 3.44 (d,J= 6.6 Hz, 2H). 13C {!H} NMR (150 MHz, CDCl3) § 160.7, 151.7, 141.0, 140.1,
138.5, 138.3, 137.4, 130.8, 127.0, 126.3, 124.7, 123.3, 121.2, 119.7, 116.2, 116.1, 113.5, 56.1, 40.3.
HRMS (+ESI-TOF) m/z: [M+H]" calcd for C19H1sNO2 292.1332; found 292.1328.

Vield = —actualyleld 000 = 2% w1 = 479
"= Theoretical yield °~ 201 B 0
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o)

3z

1-(4-isopropyl-2-methylphenoxy)isoquinoline (3z). Following GP 1, using isoquinoline N-oxide
(100 mg, 0.69 mmol), the title compound was obtained (124 mg, 65% yield) as a yellow oil. TLC: R¢
=0.63 (PE: EA=10:1). '"H NMR (600 MHz, CDCls) § 8.49 (d, J= 7.2 Hz, 1H), 7.97 (d, J = 6.0 Hz,
1H), 7.81 (d, J = 8.4 Hz, 1H), 7.75-7.72 (m, 1H), 7.65-7.62 (m, 1H), 7.29 (d, J=4.8 Hz, 1H ), 7.24
(d, J=8.4 Hz, 1H), 7.09-7.07 (m, 1H), 7.05 (s, 1H), 2.96-2.90 (m, 1H), 2.15 (s, 3H), 1.27 (d, J=7.2
Hz, 6H). *C {'H} NMR (150 MHz, CDCls) J 160.5, 152.2, 148.3, 140.2, 138.6, 131.2, 130.9, 128.1,
127.2, 126.4, 124.5, 123.8, 120.5, 119.7, 116.0, 33.8, 24.1, 16.2. HRMS (+ESI-TOF) m/z: [M+H]"
calcd for C19H2oNO 278.1539; found 278.1538.

Vield = —acualVIeld 000 = 122 % 1= 659
et = Theoretical yield °~ 191 - °

OMe
= N O \ O OMe
N (@)

3aa
(E)-1-(4-(3,5-dimethoxystyryl)phenoxy)isoquinoline (3aa). Following GP 1, using isoquinoline
2-oxide (100 mg, 0.69 mmol), the title compound was obtained (116 mg, 44% yield) as a white solid.
TLC: R¢=0.66 (PE : EA = 10:1). Melting point:142.8-143.3 °C. '"H NMR (600 MHz, CDCIls) J 8.46
(d, J= 8.4 Hz, 1H), 8.01 (d, J = 6.0 Hz, 1H), 7.83-7.81 (m, 1H), 7.76-7.73 (m, 1H), 7.66-7.63 (m,
1H), 7.61 (d, J= 8.4 Hz, 2H), 7.34 (d, J= 6.0 Hz, 1H), 7.30-7.28 (m, 2H ), 7.16-7.13 (m, 1H ), 7.05-
7.02 (m, 1H), 6.71 (d, J = 1.8 Hz, 2H), 6.43 (t, J = 2.4 Hz, 1H), 3.86 (s, 6H). *C {H} NMR (150
MHz, CDCl) ¢ 161.1, 160.7, 153.6, 139.9, 139.5, 138.6, 134.2, 131.0, 128.6, 128.5, 127.9, 127.3,
126.4, 124.3, 122.2, 119.9, 116.6, 104.6, 100.1, 55.4. HRMS (+ESI-TOF) m/z: [M+H]" calcd for

C25H22NO3 384.1594; found 384.1594.

Vield = —acMalVIeld 0006 = 120 x 1= 449
et = Theoretical yield °~ 265 - 0
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1-(2-methoxyphenoxy)isoquinoline (3ab). Following GP 1, using isoquinoline N-oxide (100 mg,
0.69 mmol), the title compound was obtained (69 mg, 40% yield) as a white solid. TLC: R¢= 0.37
(PE : EA = 10:1). Melting point: 105.9-106.1°C. 'H NMR (600 MHz, CDCls) 6 8.50 (d, J = 8.4 Hz,
1H), 7.94 (d, J= 6.0 Hz, 1H), 7.79-7.78 (m, 1H), 7.72-7.69 (m, 1H), 7.63-7.60 (m, 1H), 7.28 (d, J =
6.0 Hz, 1H), 7.26-7.23 (m, 2H), 7.06-7.03 (m, 2H), 3.73 (s, 3H). 3C {'H} NMR (150 MHz, CDCls)
0 160.6, 152.0, 144.8, 140.1, 138.5, 130.8, 127.0, 126.3, 124.6, 123.6, 121.2, 119.6, 116.1, 113.1,
56.0. HRMS (+ESI-TOF) m/z: [M+H]" calcd for CisHi14NO2 252.1019; found 252.1018.

Vield = —actualyreld 000 = 29«1 = 40u
et = Theoretical yield °T 173 B °
L
ZA__Ph
N O
6a

2-phenoxyquinoline (6a). Following GP 2, using quinoline N-oxide (100 mg, 0.69 mmol), the title
compound was obtained (106 mg, 69% yield) as a white solid. The spectroscopic data are consistent
with previously reported.'! TLC: R¢=0.70 (PE : EA=10:1). 'H NMR (600 MHz, CDCls) 6 8.09 (d,
J=8.4Hz, 1H), 7.80 (d,J=8.4 Hz, 1H), 7.74 (d, J= 7.8 Hz, 1H), 7.60 (t,J= 7.8 Hz, 1H), 7.43-7.39
(m, 3H), 7.26-7.21 (m, 3H), 7.06 (d, J = 8.4 Hz, 1H).
Actual yield

106
Yield = 100% = — X 1 = 699
leld Theoretical yield * 100% 153 X 69%

Gram scale synthesis:

In a 2-necked 50 mL round bottom flask equipped with a magnetic stir bar was added isoquinoline
N-oxide (1.0 g, 6.9 mmol) and dry EA (7 mL), followed by PhOH (0.98 g, 10.4 mmol), DIEA (1.78
g, 13.8 mmol) and HMPA (0.12 g, 0.69 mmol). The resulting solution is cooled to 0 °C, followed by
the dropwise addition of POBr3 (1.98 g, 6.9 mmol) in dry EA (7 mL). The reaction mixture is then
warmed to room temperature and stirred for 30 minutes. The reaction was quenched with a saturated
potassium carbonate solution (5 mL) and the organic phase was separated. The aqueous phase was

extracted once with EA (15 mL). The organic phase was combined, dried over Na>SO4 and
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concentrated in vacuo to give the crude product. Purification by flash chromatography (PE : EA =

150:1-100:1) furnishes the desired pure product (950 mg, 62%).

Vield = —ctualyield o000 = 29° 41 = 629
Theoretical yield 1.53
X
Ly
N (0)
6b

2-(p-tolyloxy)quinoline (6b). Following GP 2, using quinoline N-oxide (100 mg, 0.69 mmol), the
title compound was obtained (141 mg, 87% yield) as a white solid. The spectroscopic data are
consistent with previously reported.!! TLC: R = 0.50 (PE : acetone = 50:1). 'H NMR (600 MHz,
CDCl3) 0 8.10 (d, J=9.0 Hz, 1H), 7.82 (d, J = 8.4 Hz, 1H), 7.75 (d, J = 8.4 Hz, 1H), 7.63-7.60 (m,
1H), 7.42 (t,J= 7.2 Hz, 1H), 7.24-7.23 (m, 2H), 7.16-7.15 (m, 2H), 7.07 (d, /= 9.0 Hz, 1H), 2.40 (s,
3H).

) Actual yield o 141 .
Vield = Theoretical yield * 100% = 162 x1=87%
N OMe
L
N (0]
6¢c

2-(4-methoxyphenoxy)quinoline (6¢). Following GP 2, using quinoline N-oxide (100 mg, 0.69
mmol), the title compound was obtained (137 mg, 79% yield) as a white solid. The spectroscopic data
are consistent with previously reported.!' TLC: R¢= 0.50 (PE : EA = 10:1). 'H NMR (600 MHz,
CDCls) 5 8.09 (d, J = 9.0 Hz, 1H), 7.80 (d, J = 8.4 Hz, 1H), 7.75 (d, J = 7.8 Hz, 1H), 7.61 (t, J= 7.2
Hz, 1H), 7.41 (t, J = 7.2 Hz, 1H), 7.20-7.18 (m, 2H), 7.05 (d, J = 9.0 Hz, 1H), 6.97-6.95 (m, 2H),
3.84 (s, 3H).

Vield = —ctualyleld 000 — 237 51 = 709
Theoretical yield 173
N Cl
L
N~ O
6d

2-(4-chlorophenoxy)quinoline (6d). Following GP 2, using quinoline N-oxide (100 mg, 0.69
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mmol), the title compound was obtained (111 mg, 63% yield) as a white solid. The spectroscopic data
are consistent with previously reported.!' TLC: Ry= 0.74 (PE : EA = 10:1). 'H NMR (600 MHz,
CDCh) ¢ 8.13 (d, J=9.0 Hz, 1H), 7.79-7.76 (m, 2H), 7.64-7.61 (m, 1H), 7.44 (t, J = 7.8 Hz, 1H),
7.40-7.38 (m, 2H), 7.23-7.21 (m, 2H), 7.09 (d, /= 9.0 Hz, 1H).

Actual yield « 100% = 111 “1= 63%
Theoretical yield °” 176 B °

»
N 0]
6e

2-(4-bromophenoxy)quinoline (6e). Following GP 2, using quinoline N-oxide (100 mg, 0.69

Yield =

mmol), the title compound was obtained (114 mg, 55% yield) as a white solid. The spectroscopic data
are consistent with previously reported.!! TLC: R¢= 0.60 (PE : acetone = 50:1). "H NMR (600 MHz,
CDCl3) 0 8.14 (d, J = 9.0 Hz, 1H), 7.78 (t, J = 9.0 Hz, 2H), 7.64-7.61 (m, 1H), 7.55-7.52 (m, 2H),
7.44 (t,J="7.2 Hz, 1H), 7.18-7.15 (m, 2H), 7.09 (d, J = 9.0 Hz, 1H).

Vield = —2CAYeld 0096 = 122 1 = 559
tete = Theoretical yield °7 207 - °
N CO,Me
| Z /©/
N 0]

6f

methyl 4-(quinolin-2-yloxy)benzoate (6f). Following GP 2, using quinoline N-oxide (100 mg,
0.69 mmol), the title compound was obtained (100 mg, 52% yield) as a white solid. TLC: R¢= 0.50
(PE : EA = 10:1). Melting point: 63.9-64.1 °C. 'H NMR (600 MHz, CDCl;3) 6 8.16 (d, J = 9.0 Hz,
1H), 8.12-8.11 (m, 2H), 7.79 (t, J = 7.8 Hz, 2H), 7.64 (t, J = 8.4 Hz, 1H), 7.46 (t, J = 7.2 Hz, 1H),
7.33-7.32 (m, 2H), 7.13 (d, J = 9.0 Hz, 1H), 3.93 (s, 3H). 13C {'H} NMR (150 MHz, CDCl;3) 6 166.8,
161.0,158.0, 146.4,140.2, 131.5,130.1, 128.1, 127.5, 126.4, 126.1, 125.4,121.0, 113.1, 52.2. HRMS
(+ESI-TOF) m/z: [M + H]" calcd for C17H14NO3 280.0968; found 280.0966.

Actual yield 100
X 100% = —= X 1= 52%

Yield =
leld Theoretical yield 193
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OMe
S \ gow|e
~
N~ O

6g
(E)-2-(4-(3,5-dimethoxystyryl)phenoxy)quinoline (6g). Following GP 2, using quinoline N-
oxide (100 mg, 0.69 mmol), the title compound was obtained (180 mg, 68% yield) as a white solid.
The spectroscopic data are consistent with previously reported.!! TLC: R¢= 0.45 (PE : EA = 10:1).
"H NMR (600 MHz, CDCl3) 6 8.13 (d, J=9.0 Hz, 1H), 7.81 (d, J= 8.4 Hz, 1H), 7.76 (d, J= 8.4 Hz,
1H), 7.62 (t, J = 8.4 Hz, 1H), 7.56 (d, J= 9.0 Hz, 2H), 7.43 (t, /= 7.2 Hz, 1H), 7.26-7.25 (m, 2H),
7.13-7.09 (m, 2H), 7.03-7.00 (m, 1H), 6.68 (d, /= 2.4 Hz, 2H), 6.41-6.40 (m, 1H), 3.84 (s, 6H).

Vield = Actual yield « 100% = 180 “1= 68%
rete = Theoretical yield °~ 265 B °
Crr
Z\__Ph
N 0]
6h

3-methyl-2-phenoxyquinoline (6h). Following GP 2, using 3-methylquinoline N-oxide (110 mg,
0.69 mmol), the title compound was obtained (66 mg, 41% yield) as a white solid. The spectroscopic
data are consistent with previously reported.!' TLC: R¢= 0.45 (PE : EA=10:1). '"H NMR (600 MHz,
CDCl3) 0 7.91 (s, 1H), 7.70 (dd, J=16.2 Hz, 8.4 Hz, 2H), 7.52-7.50 (m, 1H), 7.43-7.41(m, 2H), 7.38-
7.36 (m, 1H), 7.26-7.25 (m, 2H), 7.23-7.20 (m, 1H), 2.50 (s, 3H).

Vield = —cualyield 050 — 88 1= a1y
tete = Theoretical yield °7 162 - °
X
N/ O,Ph

6i
4-methyl-2-phenoxyquinoline (6i). Following GP 2, using 4-methylquinoline N-oxide (110 mg,
0.69 mmol), the title compound was obtained (87 mg, 54% yield) as a white solid. The spectroscopic

data are consistent with previously reported.!! TLC: R¢= 0.80 (PE : EA=10:1). "H NMR (600 MHz,
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CDCl3) 6 7.90 (d, J = 8.4 Hz, 1H), 7.81 (d, J = 8.4 Hz, 1H), 7.61-7.59 (m, 1H), 7.44-7.40 (m, 3H),
7.24-7.23 (m, 2H), 7.22-7.20 (m, 1H), 6.91 (s, 1H), 2.66 (s, 3H).

Vield = —actualyteld 000 = 37 w1 = sa%
Theoretical yield 162
Br
X
6j

4-bromo-2-phenoxyquinoline (6j). Following GP 2, using 4-bromoquinoline N-oxide (154 mg,
0.69 mmol), the title compound was obtained (130 mg, 63% yield) as a white solid. The spectroscopic
data are consistent with previously reported.!? TLC: R¢= 0.80 (PE : EA=10:1). 'H NMR (600 MHz,
CDCl3) 6 8.10 (d, J =9.6 Hz, 1H), 7.78-7.77 (m, 1H), 7.65-7.63 (m, 1H), 7.51-7.48 (m, 1H), 7.44-

7.42 (m, 2H), 7.40 (s, 1H), 7.25-7.23 (m, 3H).

Vield = —2oAVIEld ) 005 = 230 % 1= 63
"= Theoretical yield ° T 207 B 0

X

. .-Ph
N~ O

6k
5-methyl-2-phenoxyquinoline (6k). Following GP 2, using 5-methylquinoline N-oxide (110
mg, 0.69 mmol), the title compound was obtained (87 mg, 54% yield) as a white solid. TLC: R¢=
0.80 (PE : EA = 10:1). Melting point: 94.8-95.1 °C. '"H NMR (600 MHz, CDCls) J 8.29 (d, J=9.0
Hz, 1H), 7.66 (d, J = 8.4 Hz, 1H), 7.50 (t, J = 7.2 Hz, 1H), 7.42 (t, J = 7.8 Hz, 2H), 7.26-7.22 (m,
4H), 7.08 (d, J = 9.0 Hz, 1H), 2.66 (s, 3H). 13C {H} NMR (150 MHz, CDCl3) d 161.5, 154.2, 146.9,
136.6, 134.6, 129.8, 129.7, 126.3, 125.8, 125.1, 124.8, 121.4, 112.1, 18.9. HRMS (+ESI-TOF) m/z:

[M + HJ" caled for C16H14NO 236.1070; found 236.1067.

Vield = —cualyteld 000 — 37 1= say
" = Theoretical yield ° T 162 B °

SI--26



m
= _Ph
N o
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6-methyl-2-phenoxyquinoline (61). Following GP 2, using 6-methylquinoline N-oxide (110 mg,
0.69 mmol), the title compound was obtained (92 mg, 57% yield) as a white solid. The spectroscopic
data are consistent with previously reported.!! TLC: R¢= 0.80 (PE : EA=10:1). 'H NMR (600 MHz,
CDCl3) 0 8.04 (d, J= 8.4 Hz, 1H), 7.72 (d, J = 8.4 Hz, 1H), 7.53 (s, 1H), 7.46 (dd, J=9.0 Hz, 2.4
Hz, 1H), 7.43-7.41 (m, 2H), 7.26-7.21 (m, 3H), 7.04 (d, /= 9.0 Hz, 1H), 2.50 (s, 3H).

Vield = —ctualyleld 000 — 22 1= 579
"= Theoretical yield ° 7 162 B °
L
N o h
6m

6-bromo-2-phenoxyquinoline (6m). Following GP 2, using 6-bromoquinoline N-oxide (154 mg,
0.69 mmol), the title compound was obtained (148 mg, 71% yield) as a white solid. The spectroscopic
data are consistent with previously reported.!! TLC: R¢= 0.50 (PE : acetone = 50:1). 'H NMR (600
MHz, CDCI3) 6 8.03 (d, /=9.0 Hz, 1H), 7.91 (d, /= 1.8 Hz, 1H), 7.69-7.65 (m, 2H),7.44 (t, J= 8.4
Hz, 2H), 7.27-7.24 (m, 3H), 7.11 (d, J=9.0 Hz, 1H).

Vield = Actual yield « 100% = 148 1= 71%
"= Theoretical yield ° T 207 B 0
N/ O,Ph
6n

6-methoxy-2-phenoxyquinoline (6n). Following GP 2, using 6-methoxyquinoline N-oxide (121
mg, 0.69 mmol), the title compound was obtained (100 mg, 58% yield) as a white solid. The
spectroscopic data are consistent with previously reported.!' TLC: R¢= 0.50 (PE : DCM = 1:3). 'H
NMR (600 MHz, CDCls) 6 8.03 (d,/=9.0 Hz, 1H), 7.73 (d, /=9.0 Hz, 1H), 7.41 (t,J= 8.4 Hz, 2H),
7.29 (dd, J = 3.0 Hz, 9.6 Hz, 1H), 7.24-7.20 (m, 3H), 7.08 (d, J = 3.0 Hz, 1H), 7.05 (d, J = 9.0 Hz,
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1H), 3.91 (s, 3H).

Vield = —2cMAVed 10006 = —00 x 1 = 58%
"= Theoretical yield °~ 173 B °
N7 Yo"
6o

methyl 2-phenoxyquinoline-6-carboxylate (60). Following GP 2, using 6-(methoxycarbonyl)
quinoline N-oxide (140 mg, 0.69 mmol), the title compound was obtained (119 mg, 62% yield) as a
white solid. The spectroscopic data are consistent with previously reported.!! TLC: R¢= 0.30 (PE :
DCM = 1:3). 'H NMR (600 MHz, CDCl3) 6 8.51 (d, J= 1.8 Hz, 1H), 8.21-8.19 (m, 2H), 7.79 (d, J =
8.4 Hz, 1H), 7.45 (t, J= 7.8 Hz, 2H), 7.27-7.26 (m, 3H), 7.14 (d, J = 8.4 Hz, 1H), 3.97 (s, 3H).

Vield = —2cUalVeld 1000 = 122 x 1= 620
et = Theoretical yield °~ 193 a °
Ph S
S X
ez _Ph
N 0]
6p

2-phenoxy-6-(phenylethynyl)quinoline (6p). Following GP 2, using 6-(phenylethynyl)quinoline
N-oxide (169 mg, 0.69 mmol), the title compound was obtained (93 mg, 42% yield) as a white solid.
TLC: R¢= 0.50 (PE : DCM = 5:1). Melting point: 164.1-164.3 °C."H NMR (600 MHz, CDCl3) 6 8.10
(d,J=9.0Hz, 1H), 7.98 (s, 1H), 7.78-7.73 (m, 2H), 7.59-7.56 (m, 2H), 7.46 (t, J= 7.8 Hz, 2H), 7.40-
7.36 (m, 3H), 7.29-7.27 (m, 3H), 7.12 (d, J= 9.0 Hz, 1H). 13C {'H} NMR (150 MHz, CDCls) 162.3,
153.8,146.2,139.6,132.8,131.8, 130.8, 129.7, 128.6, 128.2, 125.6, 125.0, 123.3, 121.7,119.9, 113.6,
90.1, 89.3. HRMS (+ESI-TOF) m/z: [M + H]" caled for C23H16NO 322.1226; found 322.1224.

Vield = —acaualyield o000 = 23 x1 = 429
et = Theoretical yield °T 222 B 0
POSL
N o Fh

6q
7-methyl-2-phenoxyquinoline. (6q). Following GP 2, using 7-methylquinoline N-oxide (110 mg,
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0.69 mmol), the title compound was obtained (88 mg, 54% yield) as a white solid. TLC: R¢= 0.80
(PE : EA = 10:1). Melting point: 45.4-45.6 °C. '"H NMR (600 MHz, CDCIs) ¢ 8.07 (d, J = 9.0 Hz,
1H), 7.65 (d, J= 8.4 Hz,1H), 7.61 (s, 1H), 7.44-7.41 (m, 2H), 7.27-7.22 (m, 4H), 7.01 (d, /= 9.0 Hz,
1H), 2.49 (s, 3H). 13C {'H} NMR (150 MHz, CDCls) § 161.9, 154.2, 146.8, 140.4, 139.6, 129.7,
127.3,127.1,124.7,123.8,121.5, 111.8, 21.9. HRMS (+ESI-TOF) m/z: [M + H]" calcd for CisH14NO
236.1070; found 230.1067.

Vield = —actualyield o500~ B8 1= s
rete = Theoretical yield °7 162 - °
A
N7 o Fh
6r

8-methyl-2-phenoxyquinoline (6r). Following GP 2, using 8-methylquinoline N-oxide (110 mg,
0.69 mmol), the title compound was obtained (49 mg, 30% yield) as a white solid. Additionally, 2-
bromo-8-methylquinoline (6r-bis) was isolated (44 mg, 29% yield) as a white solid. 6r: TLC: R¢=
0.40 (PE : DCM= 5:1). Melting point: 64.0-64.2 °C. '"H NMR (600 MHz, CDCls) ¢ 8.09 (d, J = 8.4
Hz, 1H), 7.60 (d, J = 7.8 Hz, 1H), 7.48 (d, J = 6.6 Hz, 1H), 7.44-7.41 (m, 2H), 7.33-7.31 (m, 3H),
7.23 (t,J=17.8 Hz, 1H), 7.06 (d, J = 8.4 Hz, 1H). 2.55 (s, 3H). 13C {!H} NMR (150 MHz, CDCI3) §
160.9,154.2,145.4, 140.2,136.0, 130.2, 129.5, 125.7, 125.3, 124.6, 121.6, 112.2, 17.6. HRMS (+ESI-
TOF) m/z: [M + H]" calcd for Ci6H14NO 236.1070; found 230.1066.

Vield = —actalyield 0006 = 22 x1 = 309
" = Theoretical yield ° 7 162 B °
X
—
N Br
6r-bis

2-bromo-8-methylquinoline (6r-bis). The spectroscopic data are consistent with previously
reported.® TLC: R¢= 0.60 (PE : DCM = 5:1). 'H NMR (600 MHz, CDCl3) 6 7.94 (d, J = 8.4 Hz, 1H),
7.63 (d, J="7.8 Hz, 1H), 7.57 (d, J= 7.2 Hz, 1H), 7.49 (d, J = 8.4 Hz, 1H), 7.45 (t,J = 7.2 Hz, 1H),
2.77 (s, 3H).
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Vield = —actualyield 000 = 2 w1 = 200
Theoretical yield 153
X
| N/ O,Ph
7a

2-phenoxypyridine (7a). Following GP 3, using pyridine N-oxide (100 mg, 1.05 mmol), the title
compound was obtained (104 mg, 58% yield) as a white solid. The spectroscopic data are consistent
with previously reported.!* TLC: R¢= 0.50 (PE : EA = 10:1). '"H NMR (600 MHz, CDCls) 6 8.22-
8.21 (m, 1H), 7.69-7.67 (m, 1H), 7.44-7.39 (m, 2H), 7.22-7.19 (m, 1H), 7.16-7.14 (m, 2H), 7.00-6.98

(m, 1H), 6.91 (d, J = 8.4 Hz, 1H).

Vield = Actual yield « 100% = 104 «1= 58%
rete = Theoretical yield °~ 180 - °

L O™
»
N (0]

7b

2-(4-methoxyphenoxy)pyridine (7b). Following GP 3, using pyridine N-oxide (100 mg, 1.05

mmol), the title compound was obtained (99 mg, 47% yield) as a white solid. The spectroscopic data

are consistent with previously reported.!* TLC: R¢=0.35 (PE : EA=10:1). '"HNMR (600 MHz, CDCl;3)
0 8.19-8.18 (m, 1H), 7.67-7.64 (m, 1H), 7.08-7.07 (m, 2H), 6.96-6.92 (m, 3H), 6.86 (d, J = 8.4 Hz,

1H), 3.81 (s, 3H).

Vield = —cualyield o000 = 22 1= a7
"= Theoretical yield ° T 211 B 0
X
P
N~ O
7c

2-(p-tolyloxy)pyridine (7¢). Following GP 3, using pyridine N-oxide (100 mg, 1.05 mmol), the
title compound was obtained (81 mg, 42% yield) as a white solid. The spectroscopic data are
consistent with previously reported.'* TLC: R¢= 0.70 (PE : EA =10:1). '"H NMR (600 MHz, CDCl5)
08.16 (d,J=7.2 Hz, 1H), 7.59 (t, J= 6.6 Hz, 1H), 7.16 (d, /= 8.4 Hz, 2H), 7.01 (d, /= 8.4 Hz, 2H),
6.91-6.89 (m, 1H), 6.84 (d, J= 7.8 Hz, 1H), 2.32 (s, 3H).
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Vield = —ctualyield 000, = 8L 1= 42y
' = Theoretical yield °~ 194 B 0

LX)

»

N~ O
7d

2-(2,6-dimethylphenoxy)pyridine (7d). Following GP 3, using pyridine N-oxide (100 mg, 1.05

mmol), the title compound was obtained (92 mg, 44% yield) as a white solid. The spectroscopic data
are consistent with previously reported.!> TLC: R¢= 0.70 (PE : EA = 10:1). 'H NMR (600 MHz,
CDCl3) 0 8.18 (d, J="7.2 Hz, 1H), 7.67-7.64 (m, 1H), 7.14-7.09 (m, 3H), 6.95-6.93 (m, 1H), 6.84 (d,
J=17.8 Hz, 1H), 2.16 (s, 6H)

Vield = —Acualyleld o000 = 22 1= aay
"= Theoretical yield °~ 209 B 0
| X
ZA__Ph
Cl N O
7e

2-chloro-6-phenoxypyridine (7e). Following GP 3, using 2-chloropyridine N-oxide (136 mg, 1.05
mmol), the title compound was obtained (90 mg, 42% yield) as a white solid. The spectroscopic data
are consistent with previously reported.!® TLC: R¢=0.69 (PE : EA=10:1). '"H NMR (600 MHz, CDCl3)
07.61 (t,J="17.8 Hz, 1H), 7.42-7.39 (m, 2H), 7.22 (t, J= 7.2 Hz, 1H), 7.15-7.14 (m, 2H), 7.03 (d, J
=7.8 Hz, 1H), 6.74 (d, /= 7.8 Hz, 1H).

Vield = —cualyield o500 = 2% 1= a2y
tete = Theoretical yield °~ 216 - °
| X
Ph N/ O/Ph
7f

2-phenoxy-6-phenylpyridine (7f). Following GP 3, using 2-phenylpyridine N-oxide (180 mg,
1.05 mmol), the title compound was obtained (163 mg, 63% yield) as a colorless oil. The
spectroscopic data are consistent with previously reported.!” TLC: R¢= 0.70 (PE : EA= 10:1). 'H
NMR (600 MHz, CDCl3) 6 7.79-7.78 (m, 2H), 7.52 (t,J = 7.8 Hz, 1H), 7.29 (d J="7.8 Hz, 1H), 7.27-
7.23 (m, 4H), 7.21-7.18 (m, 1H), 7.09-7.04 (m, 3H), 6.61 (d, /= 7.8 Hz, 1H).
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Actual yield

163
X100% = — X1 = 63%

Vield = Theoretical yield 260
NC | N
N7 Yo
79-1

6-phenoxynicotinonitrile (7g-1). Following GP 3, using 3-cyanopyridine N-oxide (126 mg, 1.05
mmol), 6-phenoxynicotinonitrile (7g-1) and 2-phenoxynicotinonitrile (7g-2) were obtained. The title
compound was obtained (81 mg, 39% yield) as a white solid. The spectroscopic data are consistent
with previously reported.!® TLC: R¢= 0.50 (PE : EA= 10:1). "H NMR (600 MHz, CDCl3) 6 8.47 (d,
J=2.4Hz, 1H), 791 (dd, J = 8.4 Hz, 2.4 Hz, 1H), 7.46-7.44 (m, 2H), 7.30-7.28 (m, 1H), 7.15-7.14
(m, 2H), 7.02 (d, J= 8.4 Hz, 1H).

Vield = —actualyield o500~ B 1= 30
rete = Theoretical yield °~ 206 B °
| N CN
= _Ph
N @)
79-2

2-phenoxynicotinonitrile (7g-2). The title compound was obtained (54 mg, 26% yield) as a
white solid. The spectroscopic data are consistent with previously reported.!” TLC: R¢= 0.30 (PE:EA
=10:1). '"H NMR (600 MHz, CDCls) 6 8.31 (dd, J = 4.8 Hz, 2.4 Hz, 1H), 8.01 (dd, /= 7.2 Hz, 1.8
Hz, 1H), 7.46-7.43 (m, 2H), 7.30-7.27 (m, 1H), 7.21-7.18 (m, 2H), 7.10-7.08 (m, 1H).

Vield = —ctualyleld o o00,= 2% 1= 26
"= Theoretical yield °~ 206 B °
Bu
| X
N/ O,Ph
7h

4-(tert-butyl)-2-phenoxypyridine (7h). Following GP 3, using 4-(tert-butyl)pyridine N-oxide
(159 mg, 1.05 mmol), the title compound was obtained (105 mg, 44% yield) as a white solid. TLC:
R¢=0.60 (PE : EA= 10:1). Melting point: 37.5-37.6 °C. 'H NMR (600 MHz, CDCls) 6 8.10 (d, J =
5.4 Hz, 1H), 7.41-7.38 (m, J = 7.8 Hz, 2H), 7.18 (t, J = 7.8 Hz, 1H), 7.14 (d, J= 7.2 Hz, 2H), 7.00
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(dd,J=5.4Hz, 1.2 Hz, 1H), 6.93 (d, J= 1.8 Hz, 1H), 1.32 (s, 9H). '*C {'H} NMR (150 MHz, CDCls)
51643, 164.2, 154.5, 147.4, 129.7, 124.6, 121.1, 116.3, 108.6, 35.0, 30.6.HRMS (+ESI-TOF) m/z:

[M + H]" caled for CisHisNO 228.1383; found 228.1382.
Actual yield

105
[ = X 0 = —— X = 0,
Vield Theoretical yield 100% 239 1= 44%

)
N/)\O/Ph
8

2-phenoxypyrimidine (8). Following GP 1, using pyrimidine N-oxide (100 mg, 1.04 mmol), the

title compound was obtained (119 mg, 66% yield) as a white solid. Purification by flash column
chromatography (PE : EA = 10:1-5:1) furnishes the desired pure product. The spectroscopic data are
consistent with previously reported.?’ TLC: R¢= 0.68 (PE : EA = 1:1). 'H NMR (600 MHz, CDCl5)
0 8.56 (d, J=4.8 Hz, 2H), 7.45-7.42 (m, 2H), 7.27-7.25 (m, 1H), 7.21-7.20 (m, 2H), 7.03 (t, /=4.8

Hz, 1H).

Vield = —2cAVEld ) 005 = 120 x 1= 66%
"= Theoretical yield °~ 179 B 0

BN/

/
\_/ \=
O—Ph
9

2-phenoxy-1,10-phenanthroline (9). To a solution of a 1,10-phenanthroline N-oxide (135 mg,
0.69 mmol) in dry EA (0.7 mL) is added PhOH (198 mg, 2.1 mmol), DIEA (181 mg, 1.4 mmol) and
HMPA (13 mg, 0.07 mmol). The resulting solution is cooled to 0 °C, followed by the dropwise
addition of a solution of POBr3 (198 mg, 0.69 mmol) in EA (0.7 mL). The reaction mixture is then
warmed to room temperature and stirred for 20 minutes (the reaction is complete as indicated by
TLC). Finally, it is quenched with saturated potassium carbonate solution and extracted with EA one
time. The combined organic phases are dried over Na>xSO4 and concentrated in vacuo to give the crude
product. Purification by flash column chromatography (PE : EA = 10:1-5:1) furnishes the desired
product (41 mg, 22% yield) as a yellow oil. The spectroscopic data are consistent with previously
reported.?! TLC: R¢= 0.50 (PE : EA= 1:1). '"H NMR (600 MHz, CDCl3) § 9.12 (dd, J=4.2 Hz, 1.8
Hz, 1H), 8.23 (dd, /J="7.8 Hz, 1.8 Hz, 1H), 8.20 (d, /= 8.4 Hz, 1H), 7.76-7.75 (m, 1H), 7.72-7.70 (m,
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1H), 7.59 (dd, J= 7.8 Hz, 4.2 Hz, 1H), 7.40-7.38 (m, 2H), 7.27-7.26 (m, 2H), 7.18 (t, /= 7.8 Hz, 1H),
7.13 (t, J = 8.4 Hz, 1H).

Vield = —cualyteld o on0 = 2 51— 20
et = Theoretical yield °~ 188 B °
X
_N
O\/\/

10a

1-butoxyisoquinoline (10a). Following GP 4, using isoquinoline N-oxide (100 mg, 0.69
mmol), the title compound was obtained (20 mg, 14% yield) as a yellow oil. The spectroscopic
data are consistent with previously reported.?? TLC: Rf=0.71 (PE : EA = 10:1). *H NMR (600
MHz, CDCls) § 8.27 (d, J = 7.8 Hz, 1H), 7.98 (d, J = 6.0 Hz, 1H), 7.72 (d, J = 7.8 Hz, 1H),
7.66-7.63 (m, 1H), 7.54-7.51 (m, 1H), 7.19 (d, J = 6.0 Hz, 1H), 4.51 (t, J = 6.6 Hz, 2H), 1.91-
1.87 (m, 2H), 1.61-1.55 (m, 2H), 1.03 (t, J = 7.2 Hz, 3H).

Vield = —cualyield o000 = 22 1= 14y
% = Theoretical yield °~ 139 B °
X
N
o~
10b

1-ethoxyisoquinoline (10b). Following GP 4, using isoquinoline N-oxide (100 mg, 0.69
mmol), the title compound was obtained (20 mg, 17% yield) as a yellow oil. The spectroscopic
data are consistent with previously reported.?? TLC: Rf=0.71 (PE : EA = 10:1).*H NMR (600
MHz, CDCls) 5 8.19 (d, J = 7.2 Hz, 1H), 7.90 (d, J = 6.0 Hz, 1H), 7.63 (d, J = 8.4 Hz, 1H),
7.57-7.54 (m, 1H), 7.45-7.42 (m, 1H), 7.10 (d, J = 5.4 Hz, 1H), 4.48 (q, J = 7.2 Hz, 2H), 1.43

(t, J = 7.2 Hz, 3H).

Vield = —cualyteld o on0, = 2% 11— 179
et = Theoretical yield °~ 120 - °
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2-ethoxyquinoline (10d). Following GP 4, using quinoline N-oxide (100 mg, 0.69 mmol),
the title compound was obtained (27 mg, 23% yield) as a yellow oil. The spectroscopic data
are consistent with previously reported.?®> TLC: Rf = 0.70 (PE : EA = 10:1). 'H NMR (600
MHz, CDCls) § 7.97 (d, J = 9.0 Hz, 1H), 7.83 (d, J = 8.4 Hz, 1H), 7.70 (d, J = 7.8 Hz, 1H),
7.63-7.60 (m, 1H), 7.38-7.35 (m, 1H), 6.89 (d, J = 9.0 Hz, 1H), 4.54 (q, J = 7.2 Hz, 2H), 1.46
(t, J = 7.2 Hz, 3H).

Vield = —cualyield o on00 = 27« 1= 23y
rete = Theoretical yield °~ 120 - °

6. Green Chemistry Metrics Analysis

The following formula were used for calculating Atom Economy (AE)

AE Molecular weight of product

= X 1009
Total molecular weight of reactants %

EA (0.5 M)

X POBr; (2 eq)
1 DIEA (2 eq) - o
Z%0 HO HMPA (0.4 eq) _N

1 eq 3eq OPh

110 mg, 0.50 mmol
72%

100 mg, 0.69 mmol 194.8 mg, 2.07mmol

AE (3a) = 22126 X 100% = 92.47
A= 14516 + 94.11 0=
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8. NMR Spectra

Spectra data are shown from the next page.
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9. HRMS Spectra

Spectra data are shown from the next page.
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3P #27 RT: 0.28 AV: 1 NL: 2.57E7
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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3S#25 RT: 0.25 AV: 1 NL: 5.20E8
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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3W#25 RT: 0.26 AV: 1 NL: 9.68E7
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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3Y #27 RT: 0.27 AV: 1 NL: 4.09E8
T: FTMS + p ESI Full ms [100.0000-1500.0000] N
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3AA#37 RT: 0.37 AV: 1 NL: 7.13E7
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3AB #47 RT: 0.47 AV: 1 NL: 1.13E8
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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6K #39 RT: 0.40 AV: 1 NL: 5.21E7
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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6Q#31 RT: 0.31 AV: 1 NL: 2.54E8
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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7F#33 RT: 0.34 AV: 1 NL: 1.70E8
T: FTMS + p ESI Full ms [100.0000-1500.0000]
100 228.1382

250.1200 By

©
(&}

o] ©
(6] o
el bl

N ~-Ph
O

~N
Y
L

pd

[
g o

(2]
o

A g O
o o U"|
Ll

N
o
L

w
il

N W
il

266.0938
349.0596

N
o

135.0328

[y
o

365.0337

J 477.2509

Mo L/ | 5761904 6751208 791.8831 9122087 1021.9909 1112.8717 _ 1253.8582 1452.1096
L L A A LA L A L L L R L R L R L R L R L Lt A L L] L Ll L Ll L) LR L) LR ) A L R L L R L R A R ] Rl R St R Rt R L) R LA ! LA B b s |

200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500
m/z

o

[
o &3]
Lo bl ool i

1 wlllu "
LA

[
o
o

SI--95



