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I. Synthetic procedures and characterization Data

1. Synthesis of bromide intermediate 12a-12h

R; O R R
1-Hydroxy-2-naphthoic acid ! R 1 !
or (a) -3 b c B
Methyl 4-hydroxy-2-naphthoate — O L» OH L» r
or
1,4-Dihydroxy-2-naphthoic acid
y y p R, R, R,

S1a R = methoxy, R, = H, R3 = methyl 5a Ry = methoxy, R, = H 12a Ry = methoxy, R, = H
S1b R, = i-amyloxy, R, = H, R3 = i-amyl 5b Ry = i-amyloxy, Ry = H 12b R, = i-amyloxy, R, = H
S1c Ry = H R, = methoxy, Rz = methyl 5c Ry =H R, = methoxy 12¢ Ry = H R, = methoxy
S1d R, = H, R, = i-amyloxy, Ry = i-amyl 5d Ry = H, Ry = i-amyloxy 12d R, = H, R, = i-amyloxy
S1e Ry, R, = methoxy, R; = methyl 5Se Ry, R, = methoxy 12e Ry, R, = methoxy

S1f Ry, R, = i-propyloxy, Rj = i-Pr 5f Ry, R, = i-propyloxy 12f R4, R, = i-propyloxy
$1g Ry, R, = i-amyloxy, R3 = i-amyl 59 Ry, Ry = i-amyloxy 12g R4, R, = i-amyloxy
S1h Ry, R, = octyloxy, R; = octyl 5h Ry, Ry = octyloxy 12h R,, R, = octyloxy

Reagents and conditions. (a) R-X or (Me0),S0,, K,CO5 or Cs,CO3, acetone or DMF, reflux; (b) LiAlH,, anhydrous THF, rt;(c) PBr, anhydrous DCM, 0 °C.
Scheme S1. Synthesis of bromide intermediate 12a-12h
1.1. General synthetic procedure for 1- or 4-alkoxy-2-naphthoate or 1,4-dialkoxy-2-naphthoate (S1a-S1h)

The starting material was dissolved in acetone or DMF and K2COs or Cs2COs was added in two portions. After 30
minutes, dimethyl sulfate or the corresponding alkyl halide was added dropwise and refluxed at 55 - 80 °C until
the starting material disappeared. After the reaction was completed, the solution was filtered and concentrated in
vacuo, and water was added, followed by extraction with ethyl acetate three times. The combined organic layer
was washed with brine, dried over anhydrous Na:5Os, filtered, and then concentrated under reduced pressure.
The crude was purified by column chromatography to give a naphthoate derivatives (S1) [24, 25].

Methyl 1-methoxy-2-naphthoate (S1a)

1-Hydroxy-2-naphthoic acid (1.0 g, 5.31 mmol) in acetone (15 ml) was reacted with dimethyl sulfate (1.5 ml, 15.94
mmol) in the presence of K2COs (4.4 g, 32.0 mmol) as described above to give compound S1a as a yellow oil
(81%). Re = 0.41 (20% EtOAc/hexane); 'H NMR (400MHz, Chloroform-d) d (ppm) : 3.99 (s, 3H), 4.07 (s, 3H), 7.56 -
7.63 (m, 3H), 7.84 -7.87 (m, 2H), 8.27 - 8.30 (m, 1H); ®C NMR (100MHz, Chloroform-d) d (ppm) : 52.26, 63.39,
119.14, 123.60, 126.50, 126.63, 127.85, 128.31, 128.52, 136.74, 158.26, 166.67.
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Isoamyl 1-(isoamyloxy)-2-naphthoate (S1b)

1-Hydroxy-2-naphthoic acid (0.5 g, 2.66 mmol) in DMF (10 ml) was reacted with 1-bromo-3-methyl butane (1.0
ml, 8.0 mmol) in the presence of K2COs (2.2 g, 16.0 mmol) as described above to give compound S1b as a
colorless 0il (98%). Re= 0.35 (20% EtOAc/hexane); "H NMR (400MHz, Chloroform-d) d (ppm) : 0.98 - 1.01 (m,
12H), 1.68 — 1.73 (m, 2H), 1.77 - 1.96 (m, 4H), 4.14 (t, ] = 6.8 Hz, 2H), 4.41 (t, ] =7.0 Hz, 2H), 7.52 - 7.60 (m, 3H), 7.82
- 7.85 (m, 2H), 8.26 - 8.28 (m, 1H); *C NMR (100MHz, Chloroform-d) d (ppm) : 22.52, 22.75, 25.07, 25.14, 37.46,
39.13, 63.80, 75.00, 119.63, 123.26, 123.66, 126.33, 126.71, 127.77, 128.13, 128.84, 136.59, 157.27, 166.55.

Methyl 4-methoxy-2-naphthoate (S1c)

Methyl 4-hydroxy-2-naphthoate (0.8 g, 4.0 mmol) in acetone (11 ml) was reacted with dimethyl sulfate (1.14 ml,
12.0 mmol) in the presence of K2COs (1.64 g, 12.0 mmol) as described above to give compound Slc as a colorless
0il (99%). Re=0.19 (5% EtOAc/hexane); '"H NMR (400MHz, Chloroform-d) & (ppm) : 3.98 (s, 3H), 4.07 (s, 3H), 7.39
(s, 1H), 7.53 - 7.61 (m, 2H), 7.89 - 7.92 (m, 1H), 8.22 (s, 1H), 8.26 - 8.29 (m, 1H); *C NMR (100MHz, Chloroform-d)
O (ppm) : 52.27, 55.74, 102.81, 122.09, 123.64, 127.12, 127.51, 127.59, 127.80, 128.99, 133.38, 155.51, 167.44.

Methyl 4-(isoamyloxy)-2-naphthoate (S1d)

Methyl 4-hydroxy-2-naphthoate (0.8 g, 4.0 mmol) in DMF (12 ml) was reacted with 1 -bromo-3-methyl butane
(0.75 ml, 12.0 mmol) in the presence of K2CO:s (1.64 g, 12.0 mmol) as described above to give compound S1d as a
yellow oil (96%). Re= 0.38 (5% EtOAc/hexane); 'H NMR (400MHz, Chloroform-d) d (ppm) : 1.03 (d, ] = 6.4 Hz,
6H), 1.83 - 1.88 (m, 2H), 1.95 - 2.01 (m, 1H), 3.98 (s, 3H), 4.24 (t, ] = 6.4 Hz, 2H), 7.39 (s, 1H), 7.52 - 7.60 (m, 2H), 7.89
-7.91 (m, 1H), 8.20 (s, 1H), 8.28 - 8.31 (m, 1H); *C NMR (100MHz, Chloroform-d) d (ppm) : 22.65, 25.27, 37.94,
52.25, 66.76, 103.42, 122.22, 123.33, 127.04, 127.46, 127.54, 127.95, 128.97, 133.39, 154.98, 167.51.

Methyl 1,4-dimethoxy-2-naphthoate (Sle)

1,4-Dihydroxy-2-naphthoic acid (1.0 g, 4.9 mmol) in acetone (10 ml) was reacted with dimethyl sulfate (3.2 ml,
24.5 mmol) in the presence of K2CO:s (6.1 g, 44.1 mmol) as described above to give compound Sle as a pale red
solid (90%). R¢ = 0.59 (10% EtOAc/hexane); 'H NMR (400MHz, Chloroform-d) & (ppm) : 4.00 (s, 3H), 4.01 (s, 3H),
4.02 (s, 3H), 7.16 (s, 1H), 7.58 - 7.62 (m, 2H), 8.21 - 8.27 (m, 2H); C NMR (100MHz, Chloroform-d) d (ppm) : 52.33,
55.75, 63.35, 103.49, 118.63, 122.28, 123.48, 127.06, 127.76, 128.76, 129.17, 151.35, 152.03, 166.83.

Isopropyl 1,4-diisopropoxy-2-naphthoate (S1f)

1,4-Dihydroxy-2-naphthoic acid (0.8 g, 3.9 mmol) in DMF (12 ml) was reacted with 2-bromopropane (1.46 ml,
15.6 mmol) in the presence of Cs2COs (6.4 g, 19.6 mmol) as described above to give compound S1f as a dark
yellow oil (85%). R = 0.59 (20% EtOAc/hexane); '"H NMR (400MHz, Chloroform-d) d (ppm) : 1.31 (d, ] =6.0 Hz,
6H), 1.42 (d, ] = 6.0 Hz, 6H), 1.44 (d, ] = 6.0 Hz, 6H), 4.37 - 4.43 (m, 1H), 4.72 - 4.78 (m, 1H), 5.26 - 5.36 (m, 1H), 7.14
(s, 1H), 7.48 - 7.55 (m, 2H), 8.20 - 8.25 (m, 2H); *C NMR (100MHz, Chloroform-d) d (ppm) : 21.93, 22.11, 22.46,
68.61,70.71, 78.03, 106.43, 120.32, 122.25, 124.22, 126.34, 127.18, 129.31, 130.76, 148.32, 149.12, 167.06.

Isoamyl 1,4-bis(isoamyloxy)-2-naphthoate (S1g)

1,4-Dihydroxy-2-naphthoic acid (2.04 g, 10.0 mmol) in DMF (30 ml) was reacted with 1-bromo-3-methyl butane
(4.8 ml, 40.0 mmol) in the presence of K2CO:s (5.53 g, 40.0 mmol) as described above to give compound S1g as a
yellow oil (81%). R¢ = 0.37 (5% EtOAc/hexane); 'H NMR (400MHz, Chloroform-d) d (ppm) : 0.99 - 1.02 (m, 18H),
1.70 - 1.75 (m, 2H), 1.79 - 1.88 (m, 5H), 1.90 - 1.99 (m, 2H), 4.06 (t, ] =7.0 Hz, 2H), 4.18 (t, ] = 6.4 Hz, 2H), 4.41 (t, ] =
7.0Hz, 2H), 7.14 (s, 1H), 7.56 - 7.58 (m, 2H), 8.18 - 8.21 (m, 1H), 8.25 - 8.27 (m, 1H); *C NMR (100MHz, Chloroform-
d) d (ppm) : 22.56, 22.65, 22.78, 25.10, 25.22, 25.27, 37.49, 37.96, 39.12, 63.93, 66.71, 74.88, 104.30, 119.25, 122.32, 12345,
126.82, 127.46, 128.80, 129.48, 150.63, 150.66, 166.86.

Octyl 1,4-bis(octyloxy)-2-naphthoate (S1h)



1,4-Dihydroxy-2-naphthoic acid (0.5 g, 2.5 mmol) in DMF (25 ml) was reacted with 1-bromooactane (1.7 ml, 9.8
mmol) in the presence of Cs2COs (4.8 g, 14.7 mmol) as described above to give compound S1h as a yellow oil (95%).
Re=0.83 (20% EtOAc/hexane); '"H NMR (400MHz, Chloroform-d) d (ppm) : 0.86 - 0.91 (m, 9H), 1.29 - 1.45 (m, 30H),
1.78 - 1.85 (m, 2H), 1.88 - 1.97 (m, 4H), 4.03 (t, ] = 6.8 Hz, 2H), 4.14 (t, ] = 6.4 Hz, 2H), 4.37 (t, ] = 6.8 Hz, 2H), 7.13 (s,
1H), 7.54 - 7.59 (m, 2H), 8.18 - 8.22 (m, 1H), 8.25 - 8.29 (m, 1H); *C NMR (100MHz, Chloroform-d) d (ppm) : 14.10,
22.67, 25.69, 26.11, 26.26, 28.67, 28.81, 29.14, 29.24, 29.32, 29.38, 29.59, 30.40, 31.75, 31.81, 31.83, 31.86, 65.41, 68.03,
68.38, 76.34, 104.40, 119.31, 122.30, 123.51, 126.78, 127.43, 128.81, 129.49, 150.60, 150.65, 166.89.

1.2. General synthetic procedure for 1- or 4-alkoxynaphthalene-2-methanol or 1,4-dialkoxynaphthalene-2-
methanol (5a-5h)

To the corresponding starting naphthoate (S1) in anhydrous THF, LiAlHs (1.0 M in THF) was slowly added
dropwise at 0 °C. At room temperature, the solution was stirred until the starting material disappeared. After the
reaction was completed, water (1.5 eq) was slowly added at 0 °C. After 10 minutes, 10 wt% NaOH solution (3 eq)
was slowly added dropwise, followed by adding water (1.5 eq) slowly dropwise additional 10 minutes later. The
reaction mixture was dried over Na2SO4 and concentrated under reduced pressure. The residue was purified by
column chromatography to give methanol derivatives (5).

(1-Methoxynaphthalen-2-yl)methanol (5a)

Sla (0.3 g, 1.39 mmol) in anhydrous THF (7 ml) was reacted with LiAlH4 (1.0 M in THF, 2.1 ml, 2.1 mmol) as
described above to give compound 5a as a white solid (86%). Rt = 0.20 (20% EtOAc/hexane); "H NMR (400MHz,
Chloroform-d) ® (ppm) : 4.00 (s, 3H), 4.92 (s, 2H), 7.48 - 7.55 (m, 3H), 7.64 - 7.66 (m, 1H), 7.84 - 7.86 (m, 1H), 8.10-
8.13 (m, 1H); ¥C NMR (100MHz, Chloroform-d)  (ppm) : 60.97, 62.65, 122.02, 124.43, 126.10, 126.18, 126.62, 127.79,
128.08, 128.94, 134.72, 153.78.

(1-(Isoamyloxy)naphthalen-2-yl)methanol (5b)

S1b (0.7 g, 1.22 mmol) in anhydrous THF (12.2 ml) was reacted with LiAlH4 (1.0 M in THF, 3.05 ml, 3.05 mmol) as
described above to give compound 5b as a clear oil (83%). Re = 0.34 (20% EtOAc/hexane); 'H NMR (400MHz,
Chloroform-d) d (ppm) : 1.02 (d, ] = 6.8 Hz, 6H), 1.83 - 1.88 (m, 2H), 1.90 - 1.98 (m, 1H), 2.18 (t, ] = 5.6 Hz, 1H), 4.07
(t, J=6.6 Hz, 2H), 4.90 (d, ] = 5.2 Hz, 2H), 7.46 - 7.54 (m, 3H), 7.62 - 7.64 (m, 1H), 7.83 - 7.85 (m, 1H), 8.08 - 8.10 (m,
1H); ®C NMR (100MHz, Chloroform-d) d (ppm) : 22.72, 25.07, 39.30, 61.22, 74.07, 122.13, 124.22, 126.00, 126.12,
126.61, 128.06, 128.12, 129.07, 134.68, 153.02.

(4-Methoxynaphthalen-2-yl)methanol (5¢)

S1c (0.3 g, 0.46 mmol) in anhydrous THF (2.3 ml) was reacted with LiAlH4 (1.0 M in THF, 0.69 ml, 0.69 mmol) as
described above to give compound 5c¢ as a yellow oil (97%). Rt = 0.28 (10% EtOAc/hexane); 'H NMR (400MHz,
Chloroform-d) d (ppm) : 4.02 (s, 3H), 4.83 (s, 2H), 6.85 (s, 1H), 7.38 (s, 1H), 7.44 - 7.51 (m, 2H), 7.76 - 7.78 (m, 1H),
8.22 - 8.24 (m, 1H); *C NMR (100MHz, Chloroform-d) ® (ppm) : 55.54, 65.91, 102.91, 117.70, 121.94, 125.18, 125.26,
126.75, 127.44, 134.25, 138.59, 155.81.

(4-(Isoamyloxy)naphthalen-2-yl)methanol (5d)

S1d (0.2 g, 0.73 mmol) in anhydrous THF (3.65 ml) was reacted with LiAlHs (1.0 M in THF, 1.1 ml, 1.1 mmol) as
described above to give compound 5d as a yellow oil (98%). Re=0.39 (20 % EtOAc/hexane); '"H NMR (400MHz,
Chloroform-d) d (ppm) : 1.03 (d, ] = 6.8 Hz, 6H), 1.81 - 1.86 (m, 2H), 1.94 - 2.01 (m, 1H), 4.18 (t, ] = 6.4 Hz, 2H), 4.81
(s, 2H), 6.84 (s, 1H), 7.36 (s, 1H), 7.43 - 7.51 (m, 2H), 7.75 - 7.78 (m, 1H), 8.24 - 8.26 (m, 1H); *C NMR (100MHz,
Chloroform-d) d (ppm) : 22.65, 25.26, 38.00, 65.90, 66.53, 103.55, 117.39, 122.07, 125.11, 125.32, 126.66, 127.41,
134.25, 138.64, 155.27.

(1,4-Dimethoxynaphthalen-2-yl)methanol (5e)

Sle (0.2 g, 0.81 mmol) in anhydrous THF (0.1 ml) was reacted with LiAIH4 (1.0 M in THEF, 0.97 ml, 0.97 mmol) as
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described above to give compound 5e as a white solid (94%). Re¢ = 0.22 (20% EtOAc/hexane); "H NMR (400MHz,
Chloroform-d) d (ppm) : 3.93 (s, 3H), 4.00 (s, 3H), 4.90 (s, 2H), 6.82 (s, 1H), 7.47 - 7.57 (m, 2H), 8.03 - 8.06 (m, 1H),
8.23 - 8.25 (m, 1H); *C NMR (100MHz, Chloroform-d) d (ppm) : 55.67, 61.01, 62.63, 103.75, 121.74, 122.39, 125.51,
126.24, 126.70, 128.39, 128.46, 146.94, 152.14.

(1,4-Diisopropoxynaphthalen-2-yl)methanol (5f)

S1f (0.2 g, 0.61 mmol) in anhydrous THF (3.05 ml) was reacted with LiAlHs (1.0 M in THEF, 0.91 ml, 0.91 mmol) as
described above to give compound 5f as a white solid (90%). Rt = 0.32 (20% EtOAc/hexane); '"H NMR (400MHz,
Chloroform-d) d (ppm) : 1.37 (d, ] = 6.0 Hz, 6H), 1.45 (d, ] =5.6 Hz, 6H), 4.34 - 4.40 (m, 1H), 4.70 - 4.76 (m, 1H), 4.88
(s, 2H), 6.86 (s, 1H), 7.42 - 7.51 (m, 2H), 8.00 - 8.02 (m, 1H), 8.23 - 8.25 (m, 1H); *C NMR (100MHz, Chloroform-d) d
(ppm) : 22.18, 22.57, 61.70, 70.58, 76.91, 106.41, 122.53, 122.60, 125.13, 126.12, 127.20, 129.28, 129.63, 144.13, 150.01.

(1,4-Bis(isoamyloxy)naphthalen-2-yl)methanol (5g)

S1g (0.7 g, 1.22 mmol) in anhydrous THF (12.2 ml) was reacted with LiAlHs (1.0 M in THF, 3.05 ml, 3.05 mmol) as
described above to give compound 5g as a white solid (83%). Rt = 0.27 (5% EtOAc/hexane); 'H NMR (400MHz,
Chloroform-d) d (ppm) : 1.01 - 1.02 (m, 12H), 1.79 - 1.85 (m, 4H), 1.90 - 2.00 (m, 2H), 2.14 (t, ] = 6.0 Hz, 1H), 3.99 (t, ]
=6.8 Hz, 2H), 4.16 (t, ] = 6.4 Hz, 2H), 4.88 (d, ] = 6.0 Hz, 2H), 6.81 (s, 1H), 7.45 - 7.55 (m, 2H), 8.00 - 8.02 (m, 1H), 8.24
- 8.26 (m, 1H); ®C NMR (100MHz, Chloroform-d) d (ppm) : 22.66, 22.73, 25.07, 25.27, 38.07, 39.28, 61.35, 66.67, 73.97,
104.46, 121.80, 122.49, 125.34, 126.38, 126.52, 128.61, 128.74, 145.97, 151.53.

(1,4-Bis(octyloxy)naphthalen-2-yl)methanol (5h)

S1h (0.26 g, 0.48 mmol) in anhydrous THF (2.4ml) was reacted with LiAlH4 (1.0 M in THF, 0.72 ml, 0.72 mmol) as
described above to give compound 5h as a yellow oil (91%). Rt = 0.50 (20% EtOAc/hexane); 'H NMR (400MHz,
Chloroform-d) d (ppm) : 0.88 — 0.92 (m, 6H), 1.26 — 1.44 (m, 16H), 1.51 — 1.60 (m, 4H), 1.87 — 1.95 (m, 4H), 3.95 (t, ] =
6.8 Hz, 2H), 4.11 (t, ] = 6.6 Hz, 2H), 4.87 (s, 2H), 6.79 (s, 1H), 7.45 - 7.54 (m, 2H), 8.00 - 8.03 (m, 1H), 8.25 - 8.27 (m,
1H); 3C NMR (100MHz, Chloroform-d) o (ppm) : 14.10, 22.66, 26.16, 26.26, 29.27, 29.30, 29.37, 29.53, 30.48, 31.83,
61.29, 68.32, 75.52, 104.50, 121.82, 122.45, 125.30, 126.36, 126.48, 128.64, 128.72, 145.84, 151.51.

1.3. General synthetic procedure for 1- or 4-alkoxynaphthalene-2-methylbromide or 1,4-dialkoxynaphthalene-2-
methylbromide (12a-12h)

Method A: Starting material (5), PPhs, and TBAI (tetrabutyl ammonium iodide) were dissolved in 1,2-
dibromoethane and refluxed until the starting material disappeared. After the reaction was completed, the reaction
solution was concentrated under reduced pressure and purified by column chromatography to give the
corresponding product (12).

Method B: To the starting material (5) in anhydrous dichloromethane, PBrs was slowly added dropwise at 0 °C.
The reaction solution was warmed to room temperature and then stirred until the starting material disappeared.
When the starting material disappeared as monitored by TLC, the reaction solution was diluted with
dichloromethane, poured into water, and extracted with dichloromethane three times. The combined organic layer
was washed with an aqueous saturated NaHCOs solution, dried over Na2SOy, filtered, and concentrated under
reduced pressure. The residue was purified by column chromatography to give the corresponding product (12).

2-(Bromomethyl)-1-methoxynaphthalene (12a)

5a (0.17 g, 0.92 mmol), PPhs (0.29 g, 1.1 mmol) and TBAI (0.41 g, 1.1 mmol) in 1,2-dibromoethane (9 ml) were
reacted as method A to give compound 12a as a white solid (74%). Rt = 0.68 (20% EtOAc/hexna); '"H NMR
(400MHz, Chloroform-d) d (ppm) : 4.08 (s, 3H), 4.78 (s, 2H), 7.45 - 7.56 (m, 3H), 7.61 -7.64 (m, 1H), 7.82 - 7.84 (m,
1H), 8.10 - 8.13 (m, 1H); *C NMR (100MHz, Chloroform-d) d (ppm) : 28.40, 62.47, 122.46, 124.76, 126.37, 126.80,
127.82, 127.88, 128.15, 135.08, 154.33.

2-(Bromomethyl)-1-(isoamyloxy)naphthalene (12b)



5b (0.25 g, 1.02 mmol), PPhs (0.32 g, 1.23 mmol) and TBAI (0.45 g, 1.23 mmol) in 1,2-dibromoethane (10 ml) were
reacted as method A to give compound 12b as a yellow oil (81%). Re= 0.67 (10% EtOAc/hexane); '"H NMR (400MHz,
Chloroform-d) d (ppm) : 1.04 — 1.06 (m, 6H), 1.88 - 2.00 (m, 3H). 4.17 (t, ] = 6.8 Hz, 2H), 4.77 (s, 2H), 7.46 - 7.53 (m,
3H), 7.60 - 7.62 (m, 1H), 7.81 - 7.83 (m, 1H), 8.08 - 8.11 (m, 1H); ®*C NMR (100MHz, Chloroform-d) d (ppm) : 22.77,
25.09, 28.67, 39.23, 73.80, 122.59, 124.54, 126.25, 126.34, 126.74, 127.96, 128.10, 128.19, 135.01, 153.63.

3-(Bromomethyl)-1-methoxynaphthalene (12c)

5¢ (0.36 g, 1.9 mmol), PPhs (0.6 g, 2.3 mmol) and TBAI (0.85 g, 2.3 mmol) in 1,2-dibromoethane (19 ml) were reacted
as method A to give compound 12c as a white solid (90%). Rt = 0.41 (5% EtOAc/hexane); 'H NMR (400MHz,
Chloroform-d) d (ppm) : 4.03 (s, 3H), 4.65 (s, 2H), 6.82 (s, 1H), 7.43 (s, 1H), 7.45 - 7.52 (m, 2H), 7.75 - 7.77 (m, 1H),
8.21 - 8.23 (m, 1H); *C NMR (100MHz, Chloroform-d) d (ppm) : 34.87, 55.59, 104.43, 120.25, 121.99, 125.93, 127.02,
127.58, 134.02, 135.20, 155.91.

3-(Bromomethyl)-1-(isoamyloxy)naphthalene (12d)

5d (0.48 g, 1.96 mmol), PPhs (0.62 g, 2.36 mmol) and TBAI (0.87 g, 2.36 mmol) in 1,2-dibromoethane (20 ml) were
reacted as method A to give compound 12d as a white solid (94%). Rt = 0.91 (10% EtOAc/hexane); 'H NMR
(400MHz, Chloroform-d) d (ppm) : 1.03 (d, ] = 6.4 Hz, 6H), 1.82 - 1.87 (m, 2H), 1.93 - 2.02 (m, 1H), 4.19 (t, ] =6.6 Hz,
2H), 4.65 (s, 2H), 6.82 (s, 1H), 7.41 (s, 1H), 7.45-7.52 (m, 2H), 7.74 - 7.76 (m, 1H), 8.23 - 8.25 (m, 1H); 3C NMR
(100MHz, Chloroform-d) d (ppm) : 22.67, 25.28, 34.94, 37.97, 66.61, 105.08, 119.97, 122.14, 125.66, 125.81, 126.95,
127.55, 134.05, 135.24, 155.40.

2-(Bromomethyl)-1,4-dimethoxynaphthalene (12¢)

5e (0.1 g, 0.46 mmol) and PBrs (0.05ml, 0.55 mmol) in anhydrous dichloromethane (4.6 ml) were reacted as method
B to give compound 12e as a light brown solid (76%). Rt = 0.67 (10% EtOAc/hexane); 'H NMR (400MHz,
Chloroform-d) d (ppm) : 4.00 (s, 3H), 4.01 (s, 3H), 4.77 (s, 2H), 6.73 (s, 1H), 7.48 - 7.58 (m, 2H), 8.04 - 8.06 (m, 1H),
8.21 - 8.24 (m, 1H); 3C NMR (100MHz, Chloroform-d) & (ppm) : 29.05, 55.68, 62.39, 104.69, 122.23, 122.48, 125.68,
126.19, 126.96, 128.37, 147.82, 152.15.

2-(Bromomethyl)-1,4-diisopropoxynaphthalene (12f)

5f (0.17 g, 0.61 mmol) and PBrs (0.06ml, 0.68 mmol) in anhydrous dichloromethane (6 ml) were reacted as method
B to give compound 12f as a yellow solid (85%). Re = 0.75 (20% EtOAc/hexane); 'H NMR (400MHz, Chloroform-d)
O (ppm) : 1.40 (d, J = 6.0 Hz, 6H), 1.46 (d, ] = 6.4 Hz, 6H), 4.44 - 4.51 (m, 1H), 4.70 - 4.77 (m, 3H), 6.80 (s, 1H), 7.44 -
7.52 (m, 2H), 8.02 - 8.04 (m, 1H), 8.21 - 8.23 (m, 1H); *C NMR (100MHz, Chloroform-d) d (ppm) : 22.06, 22.74, 30.28,
70.49, 76.89, 107.55, 122.59, 123.11, 125.84, 125.98, 126.37, 127.77, 129.72, 144.93, 149.89.

2-(Bromomethyl)-1,4-bis(isoamyloxy)naphthalene (12g)

5g (1.65 g, 5.0 mmol) and PBrs (0.57 ml, 6.0 mmol) in anhydrous dichloromethane (50 ml) were reacted as method
B to give compound 12g as a yellow solid (90%). R¢ = 0.68 (10% EtOAc/hexane); 'H NMR (400MHz, Chloroform-d)
o (ppm) : 1.01 - 1.03 (m, 12H), 1.80 - 1.89 (m, 4H), 1.93 - 2.00 (m, 2H), 4.09 (t, ] = 6.8 Hz, 2H), 4.15 (t, ] = 6.4 Hz, 2H),
4.76 (s, 2H), 6.72 (s, 1H), 7.47 - 7.56 (m, 2H), 8.01 - 8.03 (m, 1H), 8.22 - 8.25 (m, 1H); 3C NMR (100MHz, Chloroform-
d) © (ppm) : 22.68, 22.78, 25.10, 25.27, 29.40, 38.02, 39.24, 66.69, 73.65, 105.42, 122.32, 122.55, 125.69, 126.04, 126.77,
127.10, 128.75, 146.89, 151.50.

2-(Bromomethyl)-1,4-bis(octyloxy)naphthalene (12h)

5h (0.1 g, 0.24 mmol) and PBrs (0.03 ml, 0.29 mmol) in anhydrous dichloromethane (2.4ml) were reacted as method
B to give compound 12h as a brown solid (80%). R¢=0.79 (20% EtOAc/hexane); '"H NMR (400MHz, Chloroform-d)
d (ppm) : 0.85 — 0.92 (m, 6H), 1.29 — 1.43 (m, 16H), 1.52 - 1.63 (m, 4H), 1.88 — 1.99 (m, 4H), 4.06 (t, ] = 6.8 Hz, 2H),
412 (t, ] = 6.4 Hz, 2H), 4.75 (s, 2H), 6.71 (s, 1H), 7.47 — 7.55 (m, 2H), 8.01 — 8.04 (m, 1H), 8.23 — 8.25 (m, 1H); 13C NMR
(100MHz, Chloroform-d) d (ppm) : 14.12, 22.68, 26.13, 26.27, 29.27, 29.30, 29.39, 29.42, 29.52, 30.45, 31.84, 68.35, 75.19,

5



105.49, 122.36, 122.53, 125.70, 126.02, 126.74, 127.09, 128.74, 146.80, 151.50.

2. Synthesis of N-substituted imidazoles

/==\ (a) /==\ 13b R, = i-amyl
N\§/NH NQ/N\R 13d Ry = 4-nitrobenzyl
1 13e Ry = 4-methoxybenzyl
N/ﬁ L N/b\ 14a R, = methyl, R, = i-amyl
\\]/NH ?/N‘Rz 14b R, = methyl, R, = benzyl
8, ], 14c R, = COH, R, = i-amyl

14d R1 = COH, R2 = benzyl
(b) 14e R, = CH,OH, R, = i-amyl
14f R1 = CH,OH, R2 = benzyl

Q © Q 15a R, = methyl
N —_— N 15b Ry = i-amyl
N~

R4 15¢ R, = benzyl

Reagents and conditions. (a) R-X, KOH, anhydrous DMSO, rt or R-X, K,CO3,
anhydrous ACN, reflux; (b) LiAlH4, anhydrous THF, rt; (c) TMEDA, dimehtyl
carbonate, DMF, reflux or R-X, KOH, anhydrous DMSO, rt.

Scheme S2. Synthesis of N-substituted imidazoles

Method C : To an imidazole in anhydrous acetonitrile, K2COs was added in two portions. After 30 minutes, alkyl
or benzylic halide was added dropwise and then the reaction was refluxed at 80 °C until the starting material
disappeared. After the completion of the reaction, the mixture was filtered and poured into water, followed by
extraction with ethyl acetate three times. The combined organic layer was washed with brine, dried over Na250s,
filtered, and then concentrated under reduced pressure. The residue was purified by column chromatography to
give the corresponding product.

Method D : Imidazole and KOH were dissolved in anhydrous DMSO and it was stirred at room temperature. After
2 hours, alkyl halide was added dropwise and the reaction mixrure was stirred at room temperature until the
starting material disappeared. After the completion of the reaction, it was poured into water and extracted with
dichloromethane three times. The combined organic layer was washed with brine, dried over Na2SO;, filtered and
concentrated under reduced pressure. The residue was purified by column chromatography to give the
corresponding product [26].

1-Isoamyl-1H-imidazole (13b)

Imidazole (1.0 g, 14.7 mmol) and 1-bromo-3-methyl butane (1.93 ml, 14.69 mmol) in DMSO (29.4 ml) were reacted
in the presence of KOH (1.23 g, 22.03 mmol) as method D to give compound 13b as a yellow oil (84%). R¢ = 0.38
(10% MeOH/DCM); 'H NMR (400MHz, Chloroform-d) & (ppm) : 0.93 (d, ] = 6.8 Hz, 6H), 1.52 - 1.59 (m, 1H), 1.63 -
1.69 (m, 2H), 3.93 (t, ] = 7.4 Hz, 2H), 6.89 (s, 1H), 7.04 (s, 1H), 7.45 (s, 1H); *C NMR (100MHz, Chloroform-d) d
(ppm) : 22.20, 25.34, 39.86, 45.20, 118.69, 129.31, 136.95.

1-(4-Nitrobenzyl)-1H-imidazole (13d)

Imidazole (0.68 g, 10.0 mmol) and 4-nitrobenzyl bromide (1.08 g, 5.0 mmol) in anhydrous acetonitrile (33.3 ml)
were reacted in the presence of K2COs (2.07 g, 15.0 mmol) as method C to give compound 13d as a brown solid
(77%). Rf = 0.36 (6% MeOH/DCM); 'H NMR (400MHz, DMSO-de) d (ppm) : 5.37 (s, 2H), 6.96 (s, 1H), 7.23 (s, 1H),
7.43 - 7.46 (m, 2H), 7.82 (s, 1H), 8.20 — 8.23 (m, 2H); *C NMR (100MHz, DMSO-ds) d (ppm) : 48.69, 119.78, 123.89,
128.44, 128.87, 137.67, 145.46, 146.97.



1-(4-Methoxybenzyl)-1H-imidazole (13e)

Imidazole (0.68 g, 10.0 mmol) and 4-methoxybenzyl bromide (0.68 ml, 5.0 mmol) in anhydrous acetonitrile (33.3
ml) were reacted in the presence of K2COs (2.07 g, 15.0 mmol) as method C to give compound 13e as an ivory solid
(86%). Rf = 0.36 (6% MeOH/DCM); 'H NMR (400MHz, Chloroform-d) d (ppm) : 3.79 (s, 3H), 5.04 (s, 2H), 6.86 — 6.89
(m, 3H), 7.06 - 7.11 (m, 3H), 7.51 (s, 1H); 3C NMR (100MHz, Chloroform-d) d (ppm) : 50.27, 55.27, 114.26, 119.03,
128.05, 128.78, 129.64, 137.17, 159.48.

1-Isoamyl-2-methyl-1H-imidazole (14a)

2-Methylimdazole (0.82 g, 10.0 mmol) and 1-bromo-3-methyl butane (0.62 ml, 5.0 mmol) in anhydrous acetonitrile
(17 ml) were reacted in the presence of K2COs (2.07 g, 15.0 mmol) as method C to give compound 14a as a yellow
oil (66%). Rt = 0.33 (6% MeOH/DCM); 'H NMR (400MHz, DMSO-ds) d (ppm) : 0.89 (d, ] = 6.4 Hz, 6H), 1.49 - 1.53
(m, 3H), 2.25 (s, 3H), 3.83 (t, ] = 7.4 Hz, 2H), 6.68 (d, ] = 1.2 Hz, 1H), 7.01 (d, | = 1.2 Hz, 1H); *C NMR (100MHz,
DMSO-ds) & (ppm) : 12.60, 22.23, 25.09, 39.14, 43.50, 119.43, 126.14, 143.38.

1-Benzyl-2-methyl-1H-imidazole (14b)

2-Methylimdazole (0.41 g, 5.0 mmol) and benzyl bromide (0.3 ml, 2.5 mmol) in anhydrous acetonitrile (17 ml) were
reacted in the presence of K2COs (1.04 g, 7.5 mmol) as method C to give 14b as a yellow oil (73%). Re = 0.64 (12%
MeOH/DCM); 'H NMR (400MHz, DMSO-ds) d (ppm) : 2.20 (s, 3H), 5.13 (s, 2H), 6.75 (d, ] =1.2 Hz, 1H), 7.11 - 7.13
(m, 3H), 7.27 - 7.29 (m, 1H), 7.32 - 7.36 (m, 2H); *C NMR (100MHz, DMSO-ds) d (ppm) : 12.73, 48.60, 120.35, 126.40,
126.94, 127.51, 128.72, 137.53, 143.90.

1-Isoamyl-1H-imidazole-2-carbaldehyde (14c)

2-Imidazolecarboxaldehyde (0.2 g, 2.1 mmol) and 1-bromo-3-methyl butane (0.17 ml, 1.39 mmol) in anhydrous
acetonitrile (6.9 ml) were reacted in the presence of K2COs (0.57 g, 4.16 mmol) as method C to give compound 14c
as a green oil (80%). Rt = 0.45 (6% MeOH/DCM); '"H NMR (400MHz, Chloroform-d) d (ppm) : 0.96 (d, | = 6.4 Hz,
6H), 1.63-1.69 (m, 3H), 4.40 (t, ] =7.6 Hz, 2H), 7.15 (s, 1H), 7.27 (s, 1H), 9.81 (s, 1H); *C NMR (100MHz, Chloroform-
d) d (ppm) : 22.30, 25.58, 39.90, 46.19, 126.07, 131.56, 143.27, 181.98.

1-Benzyl-1H-imidazole-2-carbaldehyde (14d)

2-Imidazolecarboxaldehyde (0.96 g, 10.0 mmol) and benzyl bromide (0.59 ml, 5.0 mmol) in anhydrous acetonitrile
(33 ml) were reacted in the presence of K2COs (2.07 g, 15.0 mmol) as method C to give compound 14d as a green
oil (98%). Rt = 0.44 (6% MeOH/DCM); 'H NMR (400MHz, Chloroform-d) d (ppm) : 5.61 (s, 2H), 7.14 (s, 1H), 7.19 -
7.21 (m, 2H), 7.30 — 7.35 (m, 4H), 9.85 (s, 1H); 3*C NMR (100MHz, Chloroform-d) d (ppm) : 50.87, 126.22, 127.70,
128.34, 128.95, 131.87, 135.71, 143.25, 182.20.

(1-Isoamyl-1H-imidazol-2-yl)methanol (14e)

S4a (0.5 g, 3.0 mmol) in anhydrous THF (15 ml) was reacted with LiAlH4 (3.6 ml, 3.6 mmol) as described [1.2.] to
give compound 14e as a white solid (77%). Rt = 0.69 (13% MeOH/DCM); "H NMR (400MHz, DMSO-ds) d (ppm) :
0.90 (d, ] =6.4 Hz, 6H), 1.50 — 1.62 (m, 3H), 3.97 (t, ] = 7.6 Hz, 2H), 4.45 (s, 2H), 5.26 (s, 1H), 6.75 (d, ] = 1.6 Hz, 1H),
7.10 (d, J = 1.2 Hz, 1H); *C NMR (100MHz, Chloroform-d) d (ppm) : 22.35, 25.68, 39.90, 44.42, 55.76, 119.82, 126.77,
147.52.

(1-Benzyl-1H-imidazol-2-yl)methanol (14f)

S4b (0.2 g, 1.07 mmol) in anhydrous THF (5.4 ml) was reacted with LiAlHa (1.61 ml, 1.61 mmol) as described [1.2.]
to give compound 14f as a light brown solid (86%). Rt = 0.44 (6% MeOH/DCM); 'H NMR (400MHz, DMSO-ds) &
(ppm) : 445 (s, 2H), 5.23 (s, 2H), 6.82 (d, ] = 1.6 Hz, 1H), 7.11 (d, ] = 1.6Hz, 1H), 7.19 - 7.21 (m, 2H), 7.26 — 7.36 (m,
3H); C NMR (100MHz, DMSO-ds) d (ppm) : 48.58, 55.70, 121.05, 126.55, 127.32, 127.55, 128.60, 137.59, 147.13.

1-Methyl-1H-benzo[d]imidazole (15a)



A mixture of benzimidazole (0.5 g, 4.23 mmol), TMEDA (50 mg, 0.42 mmol) and dimethyl carbonate (4.2 ml) in
DMF (2.1 ml) was stirred under reflux until the starting material disappeared. After the reaction was completed, it
was quenched with water and extracted with ethyl acetate three times. The combined organic layer was washed
with water, dried over Na2SOs, filtered, and then concentrated under reduced pressure. The concentrate was
purified by column chromatography to give compound 15a as a brown oil (78%) [27]. R = 0.50 (10% MeOH/DCM);
'H NMR (400MHz, Chloroform-d) d (ppm) : 3.84 (s, 3H), 7.26 - 7.34 (m, 2H), 7.38 - 7.41 (m, 1H), 7.80 - 7.82 (m, 1H),
7.86 (s, 1H); 3C NMR (100MHz, Chloroform-d) d (ppm) : 30.97, 109.28, 120.24, 122.05, 122.89, 134.49, 143.48, 143.67.

1-Isoamyl-1H-benzo[dlimidazole (15b)

Benzimidazole (0.5 g, 4.23 mmol) and 1-bromo-3-methyl butane (0.53 ml, 4.23 mmol) in DMSO (8.5 ml) were
reacted in the presence of KOH (0.36 g, 6.35 mmol) as method D to give compound 15b as a brown oil (95%). R =
0.51 (10% MeOH/DCM); '"H NMR (400MHz, Chloroform-d) 6 (ppm) : 0.99 (d, ] = 6.4 Hz, 6H), 1.59 - 1.65 (m, 1H),
1.76 - 1.81 (m, 2H), 4.18 (t, ] =7.4 Hz, 2H), 7.26 - 7.39 (m, 2H), 7.39 - 7.41 (m, 1H), 7.80 - 7.82 (m, 1H), 7.89 (s, 1H); 13C
NMR (100MHz, Chloroform-d) d (ppm) : 22.27, 25.60, 38.57, 43.30, 109.57, 120.38, 121.95, 122.73, 133.76, 142.78,
143.87.

1-Benzyl-1H-benzo[dlimidazole (15¢)

Benzimidazole (0.5 g, 4.23 mmol) and benzyl chloride (0.49 ml, 4.23 mmol) in DMSO (8.5 ml) were reacted in the
presence of KOH (0.36 g, 6.35 mmol) as method D to give compound 14c as an ivory solid (82%). Rt = 0.48 (10%
MeOH/DCM); '"H NMR (400MHz, Chloroform-d) d (ppm) : 5.36 (s, 2H), 7.17 - 7.20 (m, 2H), 7.23 - 7.37 (m, 6H), 7.82
- 7.84 (m, 1H), 7.95 (s, 1H); *C NMR (100MHz, Chloroform-d) d (ppm) : 48.82, 109.98, 120.45, 122.24, 123.06, 127.07,
128.25, 129.03, 133.92, 135.46, 143.20, 143.99.
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Figure S1. Methyl 1-methoxy-2-naphthoate (S1a)
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Figure S7. Isoamyl 1,4-bis(isoamyloxy)-2-naphthoate (S1g)
15

X : parts per Million : Carbon13




10°1

1’0o 0
asuepunge

X : parts per Million :

gl 1l

10.0

210.0  200.0

00z 0°61 081 021 091 061 %1 01 02l 011 001 06 08 0L 09 0§ 0% 0% 0% 01
(syipuusnoly)

GOTFT
999°7T
PO ST
901°97
65T9T
tL9'8T
ROR'8T
Pr16T
0vT'6T
9LE6T
ERE6T
+65°6T
66E0E
5L
8081
LIRIE
9SRIE

50.0

90.0

100.0

— Letr01

110.0

80611

o /st
8 /L sosent

T8L9T1
= —veveal

S =~ IS8T
Z Naren

0.

140.0

S6505T

—gso0s1

150.0

160.0

— 988991

180.0 170.0

190.0

X : parts per Million : Carbon13

Figure S8. Octyl 1,4-bis(octyloxy)-2-naphthoate (S1h)
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Figure 525. 1,4-Bis(isoamyloxy)-2-naphthaldehyde (6)
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Figure S32. 1-(4-Nitrobenzyl)-1H-imidazole (13d)
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Figure S34. 1-Isoamyl-2-methyl-1H-imidazole (14a)
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Figure S35. 1-Benzyl-2-methyl-1H-imidazole (14b)
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Figure S36. 1-Isoamyl-1H-imidazole-2-carbaldehyde (14c)
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Figure S40. 1-Methyl-1H-benzo[d]imidazole (15a)
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X : parts per Million : Carbon13

Figure S43. 1-Benzyl-3-((1-methoxynaphthalen-2-yl)methyl)-1H-imidazol-3-ium bromide (IMS-01)
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X : parts per Million : Carbonl 3

Figure S47. 1-Benzyl-3-((1,4-dimethoxynaphthalen-2-yl)methyl)-1H-imidazol-3-ium bromide (IMS-05)




% y

20

L1
500
|

ES o

— — L

T T T
1100 1000 900

T
120.0

T
130.0

- DEO'SEL
—— EE{9f1

T
140.0

— TN
— BLEekl

T
150.0

T
160.0

T
170.0

80

L A A )
7‘,0 6‘0 5!0 4‘0 3?0
N ———

=\
N
180.0

T
9.0

00l
- —

T
:
3

X : parts per Million : Proton
/L 0
Oj/
T T
210.0 2000 1900

X : parts per Million : Carbonl 3

IRREEaRamas) T BARESRaREEsaasw e (AR LAARY LAsed Lokt sttt anad s et et Rlaaai naat MM i s L e
0r 60 80 L0 90 €0 v0 €0 To 10 09T 0F¥C 0TT 00T O8I 0Fl 0El 08 09 0t
aduepunqe (sypuesnoy )

Figure S48. 1-Benzyl-3-((1,4-diisopropoxynaphthalen-2-yl)methyl)-1H-imidazol-3-ium bromide (IMS-06)
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Figure S58. 3-((1,4-Bis(isoamyloxy)naphthalen-2-yl)methyl)-1-(4-methoxybenzyl)-1H-imidazol-3-ium bromide
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Figure S61. 3-((1,4-Bis(isoamyloxy)naphthalen-2-yl)ymethyl)-2-(hydroxymethyl)-1-isoamyl-1H-imidazol-3-ium

bromide (IMS-19)
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Figure S62. 1-Benzyl-3-((1,4-bis(isoamyloxy)naphthalen-2-yl)methyl)-2-(hydroxymethyl)-1H-imidazol-3-ium

bromide (IMS-20)
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Figure S64. 3-((1,4-Bis(isoamyloxy)naphthalen-2-yl)methyl)-1-isoamyl-1H-benzo[d]imidazol-3-ium bromide



B

=
=N

o

=

JF
Il

e

if

/

"

iF

It 01 60 20

Lo

90

&0

¥

€0

oo

AABASEENES
1o 1}

aouRpungE

7.0 6.0 50 4.0 30 20 1.0

/ANME__‘M N\ /Nm":ﬁ\

X : parts per Million : Proton

ELED
2880
JE6D
860
689°1
S0
Fa/y |
1L
LrLn
091
LiLl
STl
Tl
6EX']
981
o8l
18+T
S8FT
D6k
68T
66T
LTE'E
086'E
966°€
falihg
080t
960t
iy
LLL's
158
e
£6E°L
LEE'L
6L
98EL
roEL
B6EL
0L
S90°L
6oL
rap'L
68F°L
BOS'L
LEiys
BHSL
2008
BOAL
8T0L
SHL
P
19
roo'L
BLYL
9S6'L
H86'L
6L
HL6'L
s
LE0'8
o508
090'%
8FI'8
L91'

— TSH'6

o ErrT
s et
DLSHT

= [LIER:4
LS s
& o
Li¥E

= S806E
3= 6RT6E

s — T06'9%1

o
=
=

T T T
190.0  180.0

2100 20000

133

[lag

g

0T

01

0
(sypussnoy )

X : parts per Million : Carbon13

Figure S65. 1-benzyl-3-((1,4-bis(isoamyloxy)naphthalen-2-yl)methyl)-1H-benzo[d]imidazol-3-ium bromide (IMS-

23)
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II. Cell viability assay
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