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[0078]

[0079]
[0080]

[0081]
[0082]

[0083]

[0085]

[0086]
[0087]

[0088]

ZIHSd 10-2023-0142927

(A 1-1)
Br +N/ﬁ
Br‘\’/N‘\//ﬁ(i:ZB

2-(B2E2YE) 2 e#ll (2-(bromomethyl )naphthalene, 0.22 g)& OMMERZYUC]EZ 3 mLof| 3]Astar 1-WlZo
")t} (1-benzylimidazole, 0.19 g)& Y1 70TCoA 7A17F S¢t 37390}, wHe &8 2] oA EEL ol EY
S 7Io} EZE B kZAS g2z Zud o8 Ay AzviEafyz GAste] gdeEs

= T Oi‘
FEBQITE. (58 = 55.3 %) FFEe] TxE H NRZ s

)

<
T

1
H NMR (300MHz, DMSO-ds) & (ppm): 5.44 (s, 2H), 5.61 (s, 2H), 7.43 (s, BH), 7.52 - 7.60 (m, 3H), 7.86
(s, 1H), 7.90 (s, 1H), 7.92 - 8.01 (m, 4H), 9.47 (s, 1H)

Az 2: 1,3-Di(naphthalen-2-ylmethyl)-1H-imidazol-3-ium tetrafluoroborate®] A=

OO A

| 2-1) 2-(azidomethyl)naphthalene®] Az

‘ SR

o-(BErdE)y=ed (2-(bromomethyl)-naphthalene, 1 g)&
=3} &% (sodium azide, 0.47 g) & Y1 A2oA 23A7F
TAATIL " olAEHC|ER 33 FZIIUT. fFUISE & 2] F
A & e FHAAG. FHAS A9 AZ2uEOYIR A S IFES FEUG. (¢

FEel P2 HNRZ ki),

1H NMR (300MHz, CDCl3) & (ppm) : 4.51 (s, 2H), 7.43 - 7.45 (m, 1H), 7.49 - 7.53 (m, 2H), 7.78 - 7.89
(m, 4H)

(&A 2-2) naphthalen-2-ylmethanamine®] #|Z%

N3 NH:

@A 2-1914 4Le 3F3HE (0.81 g) ¥ EH Y E~AA(Triphenylphosphine, 2.33 g)& 4 HEZDI|=27F
44 nLel gAsta & 0.16 mLE A7Fe $ 60 CTolA 14A13F 5 SFsk3ich. vhso] g5d Fo A% 553t
g}, =R gEHZ A T M A3 FA2E pH 2.0 RHEZT. F£2L JdEHEZ AFHEI M A
HEFOZ pH 13.08 ¥ = F yZzveoz 33 FE3. §7|5S T EFOR G570 o3
T A FEse] BEEe FEIY. (& = 99.3 %) FFBe] FRE HNRE A}

I MR (300MHz, CDCl3) & (ppm) : 4.04 (s, 2H), 7.43 - 7.48 (m, 3H), 7.76 - 7.84 (m, 4H)
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[0090]

[0091]
[0092]

[0093]

[0095]

[0096]
[0097]

[0098]
[0099]

[0100]

[0102]

[0103]
[0104]

ZIHSd 10-2023-0142927

(A 2-3) 1,3-Di(naphthalen-2-ylmethyl)-1H-imidazol-3-ium tetrafluoroborate®] Az

.
O™ —— 0

AZo 2-2004 A& 3= (0.3g) ¥ HEELH slo]| = (paraformaldehyde, 57 mg)E& EF< 4 mLol]l Zo]aL 0
CTAA Whg o] oA 2-20]4 A& &3E (0.3g)S HolFErh. 108 Fo] 48 wth ZFO=ZEAF (48 wth
Fluoroboric Acid solution in H,0, 0.22 ml1)& 0 ColA HH3) Artstm A-&oA 40 wth 212240 wt%

glyoxal solution in H;0, 0.31 ml)S A7}8k & 50Co| A 5A17F B¢F 3739t vhgo] g8y & B8 W
tZaaveoer 33 FEH3IvL. §F7)|5S FFIAYEFOR YA o3 & 7k 558 IFgES S

SHUT. (58 = 58.0 %) e FEE HNRZ S

1
H NMR (300MHz, DMSO-ds) & (ppm) : 5.60 (s, 4H), 7.52 (s, 1H), 7.55 - 7.59 (m, 5H), 7.90 - 7.98 (m,

9H), 8.01 (s, 1H), 9.45 (s, 1H)

Az 3: 1-benzyl-3-((1-methoxynaphthalen-2-y1)methyl)-1H-imidazol-3-ium bromide®] A%

o

N\\/j“v©

(tA 3-1) methyl l1-methoxy—-2-naphthoate®] A%

OH O ~o 0o

OH o/

1-3}o| =& A -2- Z E2F(1-hydroxy-2-naphthoic aicd, 0.2 g)& oFAE 3 mLol 3|43t g2F2E (potassium
carbonate, 0.88 g)& F WHo| UHA o]zttt 158 3 tuE 3 (dimethyl sulfate, 0.3 ml)E F7}sk &
55Coll A 44A17F Bt 733, H}—O—o] gdud I o7 @ A FHFSI w5H E& Wi od ofAEH o]

TS EFORE g7 o3 F A wHAZT.

FEAGT. (58 = 87.0 %) sgEe] FEE ' NRE %

E=R 33 FE3T. 75 E AuEE AXE £

FHE A Azrteadsz GAlst] HaE
[e:

o

' NMR (300MHz, CDCls) & (ppm) @ 3.99 (s, 3H), 4.07 (s, 3H), 7.54 - 7.63 (m, 3H), 7.84 -7.88 (m, 2H),

8.27 - 8.30 (m, 1H)

(A 3-2) (1-methoxynaphthalen-2-yl)methanol @] #|%

A 3-1o4 9L 3FE (0.2 9)& FF HEHS|=ZFES 10 nLo] Ho]x 0 ColA 1.0 M g FLF
= (1.0 M Lithium aluminium hydride in THF, 2.3 nL)S 3] 27tetm A-2oA 3x7F wrksgic).
=¥ F, 0 CTolA dEHZE 1mlE A3 YolF & & 0.04nlS 3] H7bsgivt. 102 % 10 wt%b
23U ES (10 wt% Sodium hydroxide, 0.08 mL)E HH3] Z7}e}¥th. 108 F & 0.04ml-& H A3
g EFoR G4a7)a 19t w5390, 59 Ay A2nEa9E FAsY dFES F5

)
e}

A
of

HN'
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[0105]

[0107]

[0108]
[0109]

[0110]

[0112]

[0113]
[0114]

[0115]

[0117]

[0118]

ZIHSd 10-2023-0142927

AT, (5% = 100 %) A= FEE HNMRZ 391819

' NR (300MHz, CDCl3) & (ppm) : 2.08 (t, J = 6.0 Hz, 1H), 4.00 (s, 3H), 4.91 (d, J = 5.9 Hz, 2H),
7.49 - 7.54 (m, 3H), 7.64 - 7.66 (m, 1H), 7.84 - 7.87 (m, 1H), 8.10-8.13 (m, 1H)

(+A 3-3) 2-(bromomethyl)-1-methoxynaphthalene®] #|Z%

o o

A 3-2004 & FEE (0.17 g) ¥ EFHADE2T(Triphenylphosphine, 0.29 g), HEZHFEIEEF Q9
E3}& (tetrabutylammonium iodide, 0.41 g)& 1,2-tjH =R (1,2-dibromoethane, 9 ml)ol] =o]i 60°Cel
A 1.5A1ZF #R3F3T. vEgo] gEE $ 1,2-UHI RIS A wF3a w598 2y J2nEad=E

AR ste] HTES SS9, (58 = 72.2 %) HAE T2 HNRZ Sl

' NMR (300MHz, CDCls) & (ppm) : 4.07 (s, 3H), 4.78 (s, 2H), 7.45 - 7.57 (m, 3H), 7.61 -7.64 (m, 1H),
7.82 - 7.85 (m, 1H), 8.10 - 8.13 (m, 1H)

(&+A] 3-4) 1-benzyl-3-((1-methoxynaphthalen-2-y1)methyl)-1H-imidazol-3-ium bromide®] A%

o

~o
~
oo — G

(80 mg) ¥ 1-MAolmthE (1-benzylimidazole, 0.1 g)<& o]&sle] A|xo 19 ©

=
A 13 59 wHow WeAA }VEL S5, (58 - 344 %) HE FxE I NRE

By

I NMR (300MHz, DMSO-ds) & (ppm) : 3.94 (s, 3H), 5.44 (s, 2H), 5.62 (s, 2H), 7.42 (s, BH), 7.49 - 7.52

(m, 1H), 7.59 - 7.66 (m, 2H), 7.79 (s, 1H), 7.82 - 7.83 (m, 1H), 7.84 (s, 1H), 7.98 - 8.01 (m, 1H),
8.08 - 8.11 (m, 1H), 9.43 (s, 1H)

Az 4: 1-benzyl-3-((1-(isopentyloxy)naphthalen-2-y1)methyl)-1H-imidazol-3-ium bromide®] Az

_12_



[0119]

[0120]
[0121]

[0122]

[0124]

[0125]
[0126]

[0127]

[0129]

[0130]
[0131]

[0132]

(tA 4-1) isopentyl 1-(isopentyloxy)-2-naphthoate®] A%

OH O

OH

1-3to| =2 A)-2-t} ZEAF (1-hydroxy-2-naphthoic aicd, 0.5 g)<& tw€

2.21 )& 7 Wl vHA dolErh. 158
methylbutane, 1 ml)E ¥l 80TColA 19A)7F E<t SF3F ). whgo] &=
Hol| HFS il ofld ofAH o] ER 33]

2 olat % g

ZH5 (potassium carbonate,

5% )

sarEe 2= 0 NRZ s,

I NMR (300MHz, CDCls) & (ppm) : 0.98 - 1.01 (m, 12H),

(t, J =6.8 Hz, 20),
(m, 1H)

4.41 (¢, J = 6.9 Hz, 2H), 7.55 - 7.61 (m, 3H),

(A 4-2) (1-(isopentyloxy)naphthalen-2-y1l)methanol®] Az

A 4-10A L2 83tE (0.66 g) TF 1.0 M
1.0 M, 3.0 mL)E ©]-&3tod Az 39 @A 2

) BgrEe TxE HNRZ sttt

o

FEAY. 715 2uER AHT

At 59 43 A=RvEDYY R GASY IFES F5SAT. (& = 100 %)

1.68 - 1.74 (m,

ZIHSdl 10-2023-0142927

Eolulol= 10 mLoll 3]X35FaL gkt
1-2212-3-9eR{E (1-bromo-3-
] 3 o:]jr,]_ ol 7]—01— lr.Zg]._r o“—'T

FrUEgeR gAY

2H), 1.80 - 1.83 (m, 4H), 4.14

7.82 - 7.85(m, 2H), 8.26 - 8.29

B 4F1F stol=gto]= (Lithium aluminium hydride in THF
5 2 HbeAA 3RES 53T

(& =95.0

1H NMR (300MHz, CDCls) & (ppm) : 1.02 (d, J = 6.4 Hz, 6H), 1.82 - 1.89 (m, 2H), 1.91 - 1.99 (m, 1H),
2.15 (t, J = 6.0Hz, 1H), 4.07 (t, J = 6.8 Hz, 2H), 4.90 (d, J = 6.0 Hz, 2H), 7.47 - 7.54 (m, 3H), 7.62
-7.64 (m, 1H), 7.82 - 7.85 (m, 1H), 8.07 - 8.10 (m, 1H)
(A 4-3) 2-(bromomethyl)-1-(isopentyloxy)naphthalene®] A=
)\/\O /k/\o

OH Br
A 4-2014 AL F3E (0.25 g) I EFHIFEAA (Triphenylphosphine, 0.32 g), ]Ea‘rl?—%%}_‘?_%‘r 29
Z3}E (tetrabutylammonium iodide, 0.45 g)& ©]-&38}o] Alzxd 39 @A 39 FL3 o=z ukSAlA 33

=
S5, (58 1 NRE Shelakich

= 80.6 %) sEES FxE

i
o

I NMR (300MHz, CDCl3) & (ppm) : 1.04 (d, J = 6.4 Hz, 6H),

_13_

1.86 - 1.93 (m, 2H),

1.96 - 2.02 (m, 1H).



[0134]

[0135]
[0136]

[0137]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0146]

[0147]
[0148]

ZIHSd 10-2023-0142927

4.16 (t, J = 6.8 Hz, 2H), 4.77 (s, 2H), 7.48 - 7.55 (m, 3H), 7.60 - 7.62 (m, 1H), 7.81 - 7.84 (m, 1H),
8.08 - 8.11 (m, 1H)

(HA 4-4) 1-benzyl-3-((1-(isopentyloxy)naphthalen-2-yl)methyl)-1H-imidazol-3-ium bromide®] #|%
/I\/\O )\/\0
" LT

+\}/N\/©

Br-

A 4-30) 4 A& 3E (0.16 g) ¥} 1-HAo]m|tE (1-benzylimidazole, 0.1 g)<& o]&3dto] A %o 19 b
A 13 B9 wHow WeAA }RES S5, (58 = 94.0 %) 3FHEe FxE I NRE

I NMR (300MHz, DMSO-ds) & (ppm) : 0.96 (d, J = 5.7 Hz, 6H), 1.76 - 1.83 (m, 3H), 4.02 (t, J = 6.5 Hz,

2H), 5.44 (s, 2H), 5.62 (s, 2H), 7.42 - 7.46 (m, 6H), 7.61 - 7.66 (m, 2H), 7.78 - 7.81 (m, 2H), 7.86
(s, 1), 7.99 - 8.01 (m, 1H), 8.06 - 8.08 (m, 1H), 9.35 (s, 1H)

Az 5: 1-benzyl-3-((4-methoxynaphthalen—2-y1)methyl)-1H-imidazol-3-ium bromide®] A|ZF

?'j\//\\',“ v@

_O

(A 5-1) methyl 4-methoxy-2-naphthoate®] #|Z%

O (e}
o SO

OH O

wE  4-3lo]| == A]-2 L+vLEé°ﬂ°]E5 (methyl 4-hydroxy-2-naphthoate, 0.8 g) ¥ e2FZH  (potassium
carbonate, 1.64 g), tiWl¥ 32t (dimethyl sulfate, 1.14 ml)S o]&3le] Axd 39 vA 17 L3 Wy

o7 WeAA AR St (58 = 100 %) B T2 H NRZ el

' NMR (300MHz, CDCl3) & (ppm) : 3.98 (s, 3H), 4.06 (s, 3H), 7.39 (s, 1H), 7.54 - 7.60 (m, 2H), 7.88 -
7.92 (m, 1H), 8.21 (s, 1H), 8.25 - 8.29 (m, 1H)

(A 5-2) (4-methoxynaphthalen-2-y1)methanol @] #|%

O
llli]'li: o~ Illilll!ilz/\xgH
o< oL
A 5-194 4& FSHE (0.43 g) ¥ 1.0 M BF &FvF do]l=gto]= (Lithium aluminium hydride in THF
1.0 M, 5.0 mL)Z 1%6}0% Az 39 9A 29 U WP o R REEAIA FFES 5T =97.1

) 3= 2= 0 NRZ At

_14_



[0149]

[0151]

[0152]
[0153]

[0154]

[0156]

[0157]

[0158]

[0159]

[0161]

[0162]

[0163]

[0164]
[0165]

ZIHSd 10-2023-0142927

' NIR (300MHz, CDCls) & (ppm) : 4.02 (s, 3H), 4.82 (d, J = 4.7 Hz, 2H), 6.85 (s, 1H), 7.38 (s, 1H),
7.43 - 7.52 (m, 2H), 7.76 - 7.79 (m, 1H), 8.21 - 8.24 (m, 1H)

(¢+A 5-3) 3-(bromomethyl)-1-methoxynaphthalene®] A%

~
A 5204 & FEE (0.36 g) I EFHI¥E2F (Triphenylphosphine, 0.6 g), HEZHFEIEHF Q9
E 3% (tetrabutylammonium iodide, 0.85 g)& o] &3] A=xd 39 WA 3¢9 TL3s WHo= WS AA 343

%
& FESYT. (58 =90.0 %) PR TR HNRE skt

i

' NIR (300MHz, CDClz) & (ppm) : 4.03 (s, 3H), 4.65 (s, 2H), 6.82 (s, 1H), 7.42 (s, 1H), 7.47 - 7.51
(m, 2H), 7.74 - 7.77 (m, 1H), 8.20 - 8.23 (m, 1H)

(A 5-4) 1-benzyl-3-((4-methoxynaphthalen—2-y1)methyl)-1H-imidazol-3-ium bromide®] A%
Bf +N/ﬁ
> NN
Br— \/@
e

(0.1 g) 3 1-W@&olmt}Z (1-benzylimidazole, 76 mg)S o]&3te] #Alxd 19 &

=
A 19 B9 wHow WeAA VB FE5E%T. (58 - 87.0 %) 3FHEe FxE I NRE

By

I NIR (300MHz, DMSO-ds) & (ppm) : 3.97 (s, 3H), 5.44 (s, 2H), 5.54 (s, 2H), 7.02 (s, 1H), 7.42 (s,

5H), 7.50 (s, 1), 7.54 - 7.61 (m, 2H), 7.85 - 7.91 (m, 3H), 8.12 - 8.15 (m, 1H), 9.44 (s, 1H)

Az 6: 1-benzyl-3-((4-(isopentyloxy)naphthalen-2-y1)methyl)-1H-imidazol-3-ium bromide®] #|Z

DORY

\_N
Br- \/@

w/\/o
(A 6-1) methyl 4-(isopentyloxy)-2-naphthoate®] #|%
oy — OO
HE 4-3o]=FA]-2-UZE|o]E (methyl 4-hydroxy-2-naphthoate, 0.8 g) ¥} EAZE  (potassium

1=
carbonate, 1.64 g), 1-B 22X -3-wWEHE (1-bromo-3-methylbutane, 0.75 ml)E o]&3}o] #|Zd 49 @A 1
I Fd3 o2 wSAA JFES F5SH. = 95.7 %) B3Ee TxE HNRE 8lstAr).
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[0166]

[0168]

[0169]
[0170]

[0171]

[0173]

[0174]

[0175]

[0176]

[0178]

[0179]
[0180]

[0181]

ZIHSd 10-2023-0142927

' NMR (300MHz, CDCls) & (ppm) : 1.03 (d, J = 6.6 Hz, 6H), 1.81 - 1.88 (m, 2H), 1.93 - 2.00 (m, 1H),

3.98 (s, 3H), 4.24 (t, J = 6.5 Hz, 2H), 7.38 (s, 1H), 7.52 - 7.60 (m, 2H), 7.88 - 7.91 (m, 1H), 8.20
(s, 1H), 8.27 - 8.31 (m, 1H)

(HA 6-2) (4-(isopentyloxy)naphthalen-2-yl)methanol®] A%

G 6-1o4 D& FE (0.54 g) F 1.0 M FF 4FuE stol=gte]= (Lithium aluminium hydride in THF
1.0M, 5.0 )& o] sto] Az 39 ©A 29 T WHoRE HEAA IES 53T = 98.8

) Betee] = NMR=Z Q18 ATt

' NMR (300MHz, CDCls) & (ppm) : 1.02 (d, J = 6.6 Hz, 6H), 1.80 - 1.87 (m, 2H), 1.91 - 2.02 (m, 1H),

4.18 (t, J = 6.4 Hz, 2H), 4.82 (d, J = 4.2 Hz, 2H), 6.84 (s, 1H), 7.36 (s, 1H), 7.42 - 7.51 (m, 2H),
7.75 - 7.78 (m, 1H), 8.23 - 8.26 (m, 1H)

(+A 6-3) 3-(bromomethyl)-1-(isopentyloxy)naphthalene®] A=

" "

O

g

2
§

et
N

| 6-2014 & 33HE (0.48 g)¥ EFHALIE2~H (Triphenylphosphine, 0.62 g), HEZHEAZEF 22
3}E (tetrabutylammonium iodide, 0.87 g)= o]&3}o] A|xd 39 WA 39 A3 HyHo=w i

&
FEatdth, (58 = 93.6 %) 3FE] TxE= HNMRZ Selatlct,

i
o

I NMR (300MHz, CDCl3) & (ppm) : 1.03 (d, J = 6.6 Hz, 6H), 1.80 - 1.87 (m, 2H), 7.93 - 2.00 (m, 1H),

4.19 (t, J = 6.4 Hz, 2H), 4.64 (s, 2H), 6.81 (s, 1H), 7.40 (s, 1H), 7.44 - 7.51 (m, 2H), 7.73 - 7.76
(m, 1H), 8.21 - 8.25 (m, 1H)

(<A 6-4) 1-benzyl-3-((4-(isopentyloxy)naphthalen-2-yl)methyl)-1H-imidazol-3-ium bromide®] A=

o CL A

GA 6-3914 L& 3EE (0.1 g) I 1-WlFo|nthZE (1-benzylimidazole, 62 mg)= ©]&3dFo] A Zzdo 19
A 19 e dHoR e AA 3ES 5N Y. (58 = 100 %) sFgEe 2= I NIRE glsteitt.

' NMR (300MHz, DMSO-ds) & (ppm) : 0.99 (d, J = 6.6 Hz, 6H), 1.74 - 1.80 (m, 2H), 1.86 - 1.93 (m, 1H),
4.16 (t, J = 6.3 Hz, 2H), 5.44 (s, 2H), 5.53 (s, 2H), 7.03 (s, 1H), 4.42 (s, B5H), 7.49 (s, 1H), 7.52 -
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[0183]

[0184]
[0185]

[0186]
[0187]

[0188]

[0190]

[0191]
[0192]

[0193]

[0195]

[0196]
[0197]

ZIHSdl 10-2023-0142927

7.60 (m, 2H), 7.85 - 7.91 (m, 3H), 8.13 - 8.15 (m, 1H), 9.44 (s, 1H)

Az 7: 1-benzyl-3-((1,4-dimethoxynaphthalen-2-y1)methyl)-1H-imidazol-3-ium bromide®] A%

\,,
Br- N\/@

(A 7-1) methyl 1,4-dimethoxy-2-naphthoate®] #|%

-

1.4-t)3lo)| = EA|-2-LZEAF (1,4-dihydroxy-2-naphthoic acid, 1.0 g) ¥ EHAFZE (potassium carbonate,
6.1 g), oug 2 (dimethyl sulfate, 3.2 ml)S o]&3lo] Axd 39 &7 13 U3 vhHo = BHEAA

FES SEFUT. (58 = 90.0 %) 2o T H MRS 291850}
1H NMR (300MHz, CDCls) & (ppm) : 4.00 (s, 3H), 4.01 (s, 3H), 4.02 (s, 3H), 7.16 (s, 1H), 7.58 - 7.61
(m, 2H), 8.21 - 8.27 (m, 2H)

(&A 7-2) (1,4-dimethoxynaphthalen-2-yl)methanol ] A%

SO ™

_O _O

= (Lithium aluminium hydride in THF

A 7-1014 d& FE (0.3 g) I 1.0 M FF <LFH 1=
5 o R HESAIA FFES FSEIAT. (FF =

1.0 M, 1.83 mL)E o] &3}o] A|=xd 39 wA 2¢ =
88.9 %) 33T TxE H NRE 8elstdr).

rQL‘ nir
ol
ol
e
Iy
i)
3

' NIR (300MHz, CDCl;) & (ppm) : 2.14 (t, J = 5.8 Hz, 1), 3.92 (s, 3H), 3.99 (s, 3H), 4.90 (d, J =
5.5 Hz, 2H), 6.82 (s, 1H), 7.46 - 7.57 (m, 2H), 8.03 - 8.05 (m, 1H), 8.22 - 8.25 (m, 1H)

(A 7-3) 2-(bromomethyl)-1,4-dimethoxynaphthalene®] A=

O — oo

O _0
WA 7-2014 A& FHIE (0.24 g) ¥ EHLEEAT (Triphenylphosphine, 0.35 g), HEZHFEHURZE 22
=3hE (tetrabutylammonlum iodide, 0.49 g)& o]&3lo] Az 32] @A 3¢9 FL3 WHoT H-SA|7 3}
29 25t (55 = 80.6 %) sgHEe] FaE HNR 590
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[0198]

[0200]

[0201]

[0202]

[0203]

[0205]

[0206]
[0207]

[0208]
[0209]

[0210]

ZIHSd 10-2023-0142927

' NIR (300MHz, CDCl;) & (ppm) : 4.00 (s, 3H), 4.01 (s, 3H), 4.77 (s, 2H), 6.72 (s, 1H), 7.48 - 7.58
(m, 2H), 8.04 - 8.06 (m, 1H), 8.21 - 8.24 (m, 1H)

(Al 7-4) 1-benzyl-3-((1,4-dimethoxynaphthalen-2-y1)methyl)-1H-imidazol-3-ium bromide®] A%

@
B N/ﬁ
- NN C
Br-

GA 7-300 A2 3EE (0.1 g) ¥ 1-dFolu|t}E (1-benzylimidazole, 0.11 g)& o]&3}o] Az 19 &

A 13 B9 wHow weAA B S5, (58 = 70.4 %) 3FHEe FxE I NRE

I NIR (300MHz, DMSO-ds) & (ppm) : 3.85 (s, 3H), 3.94 (s, 3H), 5.43 (s, 2H), 5.56 (s, 2H), 7.00 (s,

1H), 7.40 (s, BH), 7.58 - 7.64 (m, 2H), 7.83 (s, 2H), 8.01 - 8.04 (m, 1H), 5.14 - 5.17 (m, 1H), 9.45
(s, 1)

Az 8: 1-benzyl-3-((1,4-diisopropoxynaphthalen-2-y1)methyl)-1H-imidazol-3-ium bromide®] Az

J\o
I e
Br
O\T//

(tA 8-1) isopropyl 1,4-diisopropoxy—-2-naphthoate®] A%

oH Lo o
OH . OJ\
\(o

1.4-tjslo] =& A -2-}Z EAF (1,4-dihydroxy-2-naphthoic acid, 0.3 g) ¥ E-2FAl¥ (cesium carbonate, 2.87
g), 2-B2RIZF (2-bromorpropane, 0.55 ml)E o]&3te] A x| 49 @A 13 HU3 WHoR w3 AA 3}

FBS FESATH. (& = 87.5 %) FFEo] TxE 1 NRZ Fla%}.

I NMR (300MHz, CDCl3) & (ppm) : 1.32 (d, J = 6.2 Hz, 6H), 1.43 (d, J = 6.2 Hz, 6H), 1.45 (d, J = 6.1

Hz, 6H), 4.36 - 4.44 (m, 1H), 4.72 - 4.80 (m, 1H), 5.28 - 5.36 (m, 1H), 7.14 (s, 1H), 7.49 - 7.56 (m,
2H), 8.21 - 8.25 (m, 2H)

_18_



[0212]

[0213]
[0214]

[0215]

[0217]

[0218]
[0219]

[0220]

[0222]

[0223]
[0224]

(&tA) 8-2) (1,4-diisopropoxynaphthalen-2-yl)methanol® A%

A R
e
¢

A 8-1oA dL 33HE
1.0 M, 1.03 nL)E o] &

89.1 %) 3o Tx= 1 R Zelstsi}.

(0.23 g) ¥ 1.0 M 25 °‘—EFUI%? 3o

ZIHSdl 10-2023-0142927

(Lithium aluminium hydride in THF

o=
stel Alze] 39] WA 25t BAW PHow WIAA HFRS FEeA. (5 -

1H NMR (300MHz, CDCls) & (ppm) : 1.37 (d, J = 6.2 Hz, 6H), 1.45 (d, J = 6.1 Hz, 6H), 2.20 (t, J = 6.1
Hz, 1H), 4.32 - 4.41 (m, 1H), 4.69 - 4.77 (m, 1H), 4.89 (d, J = 6.0 Hz, 2H), 6.85 (s, 1H), 7.42 - 7.52
(m, 2H), 7.99 - 8.02 (m, 1H), 8.23 - 8.26 (m, 1H)
(&+A 8-3) 2-(bromomethyl)-1,4-diisopropoxynaphthalene® #|Z%

P P
o™ ™

YO \ro
A 8-204 A& FIE (0.17 29)& FF HEFEZEHE 6 mLod Holm 0TAA AE.E3< (Phosphorus
tribromide, 0.06 ml)& A7}e & HH3] oz F2A7]H 1.5A%F &t wuksil), whgo] ghad & wt
SAs fE22E sAsla &8 Fof S TAAT F yIRRdgoR 33 FZ2 =3

1

£ @ais BEF Sed0z A4Y T FeRtEFos
2 2y AzvtEadz gAse] BEEe FEsn.
o,

I NMR (300MHz, CDCl3) & (ppm) : 1.40 (d, J = 6.2 Hz, 6H),

1H), 4.71 - 4.75 (m, 1H),
8.24 (m, 1H)

4.77 (s, 2H), 6.80 (s, 1H), 7.45 -

1.46 (d, J = 6.0 Hz, 6H), 4.45 - 4.49 (m,

7.50 (m, 2H), 8.02 - 8.05 (m, 1H), 8.20 -

(&+A 8-4) 1-benzyl-3-((1,4-diisopropoxynaphthalen-2-yl)methyl)-1H-imidazol-3-ium bromide®] Az

A 8-30A 4L F3FE (0.14 g) F 1-HAo]W|thE (1-benzyl

T =

_19_

imidazole, 79 mg)S o]&3}o] Az 19 ©
& = 625 %) SFEY FxRE H NRZ



[0225]

[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0234]

[0235]
[0236]

[0237]

ZIHSdl 10-2023-0142927
1
H NMR (300MHz, DMSO-dg) & (ppm) : 1.33 - 1.35 (m, 12H), 4.34 - 4.38 (m, 1H), 4.65 - 4.69 (m, 1H),

5.43 (s, 1H), 5.57 (s, 1H), 6.87 (s, 1H), 7.55 - 7.63 (m, 2H), 7.78 (s, 1H), 7.83 (s, 1H), 7.99 - 8.02
(m, 1H), 8.13 - 8.16 (m, 1H), 9.35 (s, 1H)

Az 9: 1-benzyl-3-((1,4-bis(isopentyloxy)naphthalen-2-y1)methyl)-1H-imidazol-3-ium bromide®] A=

~

WA 9-1) isopentyl 1,4-bis(isopentyloxy)-2-naphthoate®] #|%

OH ©O ’/l\\//\WD

O /\)\
oy —— O
OH Y\/O
1.4-t)&lo] = E A -2-1}Z EAF (1,4-dihydroxy—-2-naphthoic acid, 3.06 g) ¥} E2FZH (potassium carbonate,
8.3 g), 1-BER-3-vl&dHE (I-bromo-3-methylbutane, 7.2 ml)ZE o]&3&}o] Ao 49 A 13} L3k HH
oz WS AA FAES FEFAT. (58 = 81.6 %) R T H MR 2laglt)
H NMR (300MHz, CDCly) & (ppm) : 0.99 - 1.03 (m, 18H), 1.71 - 1.78 (m, 2H), 1.79 - 1.89 (m, 5H), 1.92

- 1.98 (m, 2H), 4.06 (t, J = 6.9 Hz, 2H), 4.18 (t, J = 6.4 Hz, 2H), 4.41 (t, J =6.9 Hz , 2H), 7.14
(s, IH), 7.55 - 7.60 (m, 2H), 8.18 - 8.21 (m, 1H), 8.24 - 8.27 (m, 1H)

| 9-2) (1,4-bis(isopentyloxy)naphthalen-2-yl)methanol®] A%

)\”’ S e
\(\/0 YVO

oA 9-104 & FIE (1.24 ¢) F 1.0 M FF dFrE stol=d}o]= (Lithium aluminium hydrlde in THF
1.0M, 7.5 lL)Z ﬂ sto] Az 39 ©A 29 U WP R WGAIA SFES FEIT. (58 = 91.9
%) g}al— ,] ?—Z_A NMRZ §].o }oﬂ;]_

I NMR (300MHz, CDCl3) & (ppm) : 1.00 - 1.03 (m, 12H), 1.79 - 1.85 (m, 4H), 1.90 - 2.01 (m, 2H), 2.15

(t, J =6.0 Hz, 1H), 3.99 (t, J = 6.7 Hz, 2H), 4.15 (t, J = 6.3 Hz, 2H), 4.88 (d, J = 5.9 Hz, 2H),
6.81 (s, 1H), 7.44 - 7.55 (m, 2H), 8.00 - 8.03 (m, 1H), 8.24 - 8.27 (m, 1H)



[0239]

[0240]

[0241]

[0242]

[0244]

[0245]
[0246]

[0247]

[0249]

[0250]
[0251]

[0252]

ZIHSd 10-2023-0142927

(A 9-3) 2-(bromomethyl)-1,4-bis(isopentyloxy)naphthalene®] #|Z

g) & 1.0 M B E3}2l (1.0 M Phosphorus tribromide in CH,Cly, 2.2 ml)<S

6
FUT WHoR WSAA PR FEIAAG. (5F = 8.5 %) B 7=

' NMR (300MHz, CDCls) & (ppm) @ 1.01 - 1.04 (m, 12H), 1.79 - 1.90 (m, 4H), 1.92 - 1.99 (m, 2H), 4.09

(t, J =6.8Hz, 2H0), 4.15 (t, J = 6.4 Hz, 2H), 4.76 (s, 2H), 6.72 (s, 1H), 7.46 - 7.56 (m, 2H), 8.00 -
8.04 (m, 1H), 8.22 - 8.25 (m, 1H)

(A 9-4) 1-benzyl-3-((1,4-bis(isopentyloxy)naphthalen-2-y1)methyl)-1H-imidazol-3-ium bromide2] A|Z

) ¥ 1-wldolu|t}E (1-benzylimidazole, 52 mg)E ©]&3dle] A|xd 19 ¢
A 13 59 wyer w7 FFES FE5d%UY. (5§ = 84.2 %) FFE TRE H NR

H MR (300MHz, DMSO-dg) & (ppm) : 0.93 - 0.99 (m, 12H), 1.74 - 1.77 (m, 4H), 1.83 - 1.92 (m, 2H),

3.93 (t, J] = 6.6 Hz, 2H), 4.11 (t, J = 6.3 Hz, 2H), 5.42 (s, 2H), 5.54 (s, 2H), 6.93 (s, 1H), 7.40 (s,
5H), 7.57 - 7.68 (m, 2H), 7.81 (s, 1H), 7.84 (s, 1H), 7.99 - 8.01 (m, 1H), 8.16 - 8.18 (m, 1H), 9.31
(s, 1)

Az 10: 1-benzyl-3-((1,4-bis(octyloxy)naphthalen-2-y1)methyl)-1H-imidazol-3-ium bromide®] Az
vé
(A 10-1) octyl 1,4-bis(octyloxy)-2-naphthoate®] A%

NN T a
: H ':I ‘v' ’\.r‘
O OH - C‘ o
CH RN Pt

_21_



[0253]

[0254]

[0256]

[0257]
[0258]

[0259]

[0261]

[0262]
[0263]

[0264]

[0266]

[0267]
[0268]

ZIHSdl 10-2023-0142927

1.4-t]3}]

EEZA-2-U4ZEAH(1,4-dihydroxy-2-naphthoic acid, 0.5 g)3} ®¥2FAl¥ (cesium carbonate, 4.79
g), 1-HE R 209l

¢l (1-bromooctane, 1.7 ml) & o]&sle] A|xd 49 @A 13 U Wi o 7 dl&AA 313
B9 FEA0. (58 = 100 %) SFHEe] TR HNRE G5,

I NMR (300MHz, CDCl3) & (ppm) : 0.88 - 0.89 (m, 9H), 1.30 - 1.35 (m, 30H), 1.77 - 1.84 (m, 2H), 1.90

- 1.95 (m, 4H), 4.03 (t, J = 6.8 Hz, 2H), 4.10 - 4.16 (m, 2H), 4.37 (t, J = 6.8 Hz, 2H), 7.13 (s, 1H),
7.55 =7.58 (m, 2H), 8.19 - 8.22 (m, 1H), 8.25 - 8.28 (m, 1H)

(Al 10-2) (1,4-bis(octyloxy)naphthalen-2-y1)methanol®] Az

NN o NN T
SOR S SOR
N P Ly \/\/\/\/o

A 10-114 4L FgE (0.3 g) ¥ 1.0 M gF &FnE ol=gte]= (Lithium aluminium hydride in THF
1.0 M, 0.83 mL)E o]&3lo] Az 39 ©A 29 T WHoR RISAIA FES F5IUY. (578 =
1

81.5 %) I3t Fx+= H NRR=Z 2lsqict.

I NMR (300MHz, CDCl3) & (ppm) : 0.87 - 0.93 (m, 6H), 1.24 - 1.37 (m, 20H), 1.87 - 1.96 (m, 4H), 2.14

(t, J =6.0 Hz, 1H), 3.96 (t, J = 6.6 Hz, 2H), 4.12 (t, J = 6.4 Hz, 2H), 4.87 (d, J = 6.0 Hz, 2H),
6.80 (s, 1H), 7.44 - 7.55 (m, 2H), 8.00 - 8.03 (m, 1H), 8.25 - 8.28(m, 1H)

(&tA] 10-3) 2-(bromomethyl)-1,4-bis(octyloxy)naphthalene® #|Z

/\/\/\/\.". /\/\/\/\h
L — e
ST SN

GA 10-20014 2L 3gE (0.18 g) 1.0 M ABE3Fe] (1.0 M Phosphorus tribromide in CHxCly, 0.49 ml)<-
o] gste] Alxd 89 ©A 39 FUS WHOR BHSAIA IFES 5SS =59.0 %) & £
= | NRZ Bt

' NMR (300MHz, CDCl3) & (ppm) : 0.88 - 0.91 (m, 6H), 1.31 - 1.57 (m, 20H), 1.87 - 1.98 (m, 4H), 4.06

(t, J =6.7Hz, 20), 4.12 (t, J = 6.3 Hz, 2H), 4.75 (s, 2H), 6.71 (s, 1H), 7.48 - 7.55 (m, 2H), 8.01 -
8.04 (m, 1H), 8.23 - 8.26 (m, 1H)

(A 10-4) 1-benzyl-3-((1,4-bis(octyloxy)naphthalen-2-yl)methyl)-1H-imidazol-3-ium bromide®] #|%

o /\/\/\/\C,
™ 'ﬁ
! [ Br r:\\ll
ST T R J

I N NP

GA 10-39014 L& 33HE(0.13 g)F 1-wldolvthZ (1-benzylimidazole, 85 mg)S o]&3dle] #|Zo 19

_22_



[0269]

[0271]

[0272]
[0273]

[0274]

[0275]

[0276]

[0278]

[0279]
[0280]

ZIHSd 10-2023-0142927

A WHom WA HPES FSAUt. (FE = 274 9 SFEY FrE N NRE
'H NMR (300MHz, CDC1y) & (ppm) : 0.85 - 0.89 (m, 6H), 1.25 - 1.35 (m, 20H), 1.87 - 1.95 (m, 4H), 4.01

(t, T =6.7 Hz, 20), 4.18 (t, J = 6.1 Hz, 2H), 5.47 (s, 2H), 5.72 (s, 2H), 6.91 (s, 1), 7.09 (s, 1H),
7.33 (s, 1H), 7.41 (s, B5H), 7.53 - 7.57 (m, 2H), 7.98 - 8.00 (m, 1H), 8.27 - 8.30 (m, 1H) 11.24 (s,
1H)

A ze  11: 3-((1,4-bis(isopentyloxy)naphthalen-2-y1)methyl)-1-(naphthalen-2-ylmethyl)-1H-imidazol-3-
ium bromide®] Az

.
=\
N

A 9-3ell 4 A2 BFHE (0.18 g)& EFAl 2 nlell Hola oJvthE (imidazole, 0.12 )& ¥ F 80Tl
A 2147 Bk RN Wgol ARY F U wHAL wHAL AY ARvIEIYNR GAste] e
S FEIYY. (58 = 65.5 %) AR T2 HNRZ Slstlch

I NMR (300MHz, CDCl3) & (ppm) : 0.97 - 1.02 (m, 12H), 1.72 - 1.86 (m, 4H), 1.91 - 1.94 (m, 2H), 3.93

(t, J =6.8Hz, 20), 4.00 (t, J =6.3 Hz, 2H), 5.30 (s, 2H), 6.36 (s, 1H), 6.96 (s, 1H), 7.08 (s, 1H),
7.48 - 7.59 (m, 2H), 7.62 (s, 1H), 8.01 - 8.04 (m, 1H), 8.23 - 8.26 (m, 1H)

(&4 11-2) 3-((1,4-bis(isopentyloxy)naphthalen-2-y1)methyl)-1-(naphthalen-2-ylmethyl)-1H-imidazol-3-

ium bromide®] Az

\\T//\\v/

2-(BErdve)zed (2-(bromomethyl)naphthalene, 48 mg) ¥ @A 11-2904 4L 3}3E (0.1 g)
sl Alzxzd 19 @A 139 5L YHoZ S AA IFIAES F

' NMRZ Eelsha .
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[0281]

[0283]

[0284]

[0285]

[0286]
[0287]

[0288]

[0290]

[0291]

[0292]

ZIHSd 10-2023-0142927

' NMR (300MHz, DMSO-ds) & (ppm) : 0.90 (d, J = 5.1 Hz, 6H), 0.95 (d, J = 6.6 Hz, 6H), 1.68 - 1.75 (m,

4H), 1.82 - 1.89 (m, 2H), 3.92 (t, J = 6.3 Hz, 2H), 4.08 (t, J = 6.2 Hz, 2H), 5.55 (s, 2H), 5.59 (s,
2H), 6.92 (s, 1), 7.51 - 7.68 (m, 5H), 7.83 (s, 1H), 7.88-8.01 (m, 6H), 8.15 - 8.18 (m, 1H), 9.36 (s,
1H)

Az 12: 3-((1,4-bis(isopentyloxy)naphthalen-2-y1)methyl)-1-((1-methoxynaphthalen-2-yl)methyl)-1H-
imidazol-3-ium bromide® #|Z%

¢

2

(&4 12-1) 3-((1,4-bis(isopentyloxy)naphthalen-2-y1)methyl)-1-((1-methoxynaphthalen-2-yl)methyl)-1H-
imidazol-3-ium bromide® A%

@A 3-39 4 A& FIE (65 mg) F @A 11-1614 AL FFE (0.12 g)S o] &ste] Axd 19 @A 139 =
A% WHom WAA FFEL S5, (58 = 69.2 %) B3Ee] Tx= H NRE 38T}
' ONMR (300MHz, CDCls) & (ppm) : 0.97 - 1.02 (m, 12H), 1.77 - 1.83 (m, 4H), 1.90 - 1.99 (m, 2H). 4.00

- 4.05 (m, 5H), 4.20 (t, J = 6.2 Hz, 2H), 5.68 (s, 2H), 5.71 (s, 2H), 7.05 (s, 1H), 7.09 (s, 1H), 7.23
(s, 1H), 7.49 - 7.60 (m, 6H), 7.85 - 7.88 (m, 1H), 7.96 - 7.99 (m, 1H), 8.06 - 8.09 (m, 1H), 8.25 -
8.28 (m, 1H), 11.27 (s, 1H)

Az 13: 3-((1,4-bis(isopentyloxy)naphthalen-2-y1)methyl)-1-((1,4-dimethoxynaphthalen-2-y1)methyl)-
1H-imidazol-3-ium bromide®] A%

/k/\ /
(6] O

(A 13-1) 3-((1,4-bis(isopentyloxy)naphthalen-2-y1)methyl)-1-((1,4-dimethoxynaphthalen-2-yl)methyl)-
1H-imidazol-3-ium bromide®] A%
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[0293]
[0294]

[0295]

[0297]

[0298]
[0299]

[0300]
[0301]

[0302]

[0304]

[0305]
[0306]

ZIHSd 10-2023-0142927

A 7-300 A A& FEE (85 mg) I @A 11-1014 A& FIE (53 mg)S o] &3l Axd 19 WA 19 =

Qg Yo WA FFRS FEAAT. (5F = 20.6 %) S FEE HNRD s,

v

'H MR (300MHz, CDC13) & (ppm) @ 0.97 - 1.02 (m, 12H), 1.79 - 1.82 (m, 4H), 1.92 - 2.04 (m, 2H), 3.97
(s, 3H), 4.02 (t, J =6.8 Hz, 2H), 4.06 (s, 3H), 4.19 (t, J = 6.1 Hz, 2H), 5.63 (s, 2H), 5.66 (s, 2H),
7.02 (s, 1H), 7.15 (s, 1H), 7.20 (d, J = 1.5 Hz, 2H), 7.52 - 7.60 (m, 4H), 7.96 - 8.01 (m, 2H), 8.24 -
8.28 (m, 20), 11.27 (s, 1H)

Az 14: 1,3-Di((1,4-dimethoxynaphthalen-2-y1)methyl)-1H-imidazol-3-ium tetrafluoroborate A%

~N

oA

o<

(&+A 14-1) 2-(azidomethyl)-1,4-dimethoxynaphthalene®] A%

A 7-2004 92 3HE (0.66 g)= T HEZSHSIEZFT 9 mLol Folil 0TolA 1,8-Tho]olxjulolAlo] &=
[5.4.0]19-7-¢l (1,8-Diazabicyclo[5.4.0]undec-7-ene, 0.54  ml)9} Hedyaxdy O}Z}O]E
(Diphenylphosphoryl azide, 0.71 ml)& A7}3 % 70ColA 4A1%F 5t 3F3T. who] g5d T HED
SIEEFTEE Y 5% s54E A4 AR EIRAR ALY eSS £, (& = 91.5 %)

etz 2= § MRZ 31349,

' NIR (300MHz, CDClz) & (ppm) : 3.93 (s, 3H), 4.01 (s, 3H), 4.57 (s, 2H), 6.71 (s, 1H), 7.51 - 7.57
(m, 2H), 8.05 - 8.08 (m, 1H), 8.24 - 8.26 (m, 1H)

(A 14-2) (1,4-dimethoxynaphthalen-2-yl)methanamine® #|Z%

(0] (0]
co™ —— o™

A 14-1o4 de 3HetE (0.25 g) #F 1.0 M gF <FvF stol=ztol= (Lithium aluminium hydride in
THF 1.0 M, 1.23 mL )E o]&3&to] Az 39 ©A 29} FU3 oz weAA &S S50,

]



[0307]

[0309]

[0310]
[0311]

[0312]

[0314]

[0315]
[0316]

[0317]
[0318]

[0319]

SIHED 10-2023-0142927
= 100 %) SE] TxE HMRZ 39189

' NIR (400MHz, CDClz) & (ppm) : 3.91 (s, 3H), 4.00 (s, 3H), 4.03 (s, 2H), 6.78 (s, 1H), 7.46 - 7.53
(m, 2H), 8.02 - 8.05 (m, 1H), 8.21 - 8.24 (m, 1H)

(A 14-3) 1,3-Di((1,4-dimethoxynaphthalen-2-y1)methyl)-1H-imidazol-3-ium tetrafluoroborate A%

0 \\0 O/’
NH- N
—— O
BF;
0 0. 00—

GA 142014 & FEE (0.2 g) I FHEE LU 5o =(paraformaldehyde, 16 mg), 48 wt%h ZF L =54t
(48 wt% Fluoroboric Acid solution in H.0, 0.084 ml), 40 wt% =234 (40 wt% glyoxal solution in H20,

0.06 ml)& Az 29 @A 33} L3 WHoZ HSA|A 3FES 5530, (5FF = 11.0 %) 33HE9] +
== 'H NRZ 813}l

I NMR (300MHz, CDCl3) & (ppm) : 3.96 (s, 6H), 4.01 (s, 6H), 5.49 (s, 4H), 6.92 (s, 2H), 7.20 (s, 2H),

7.50 - 7.58 (m, 4H), 7.98 - 8.01 (m, 2H), 8.24 - 8.26 (m, 2H), 9.55 (s, 1H)

A Ze] 150 1,3-Di((1,4-bis(isopentyloxy)naphthalen-2-yl)methyl)-1H-imidazol-3-ium tetrafluoroborate =

/L/\ /\)\

BF4
\\r/“\v/o O\“/f\\</
(A 15-1) 2-(azidomethyl)-1,4-bis(isopentyloxy)naphthalene®| #|%
/b\o )\/\O
ot — o
\\7//\\V/O \\T//\\V/O
Al 9-2¢411 A AL 3} (1.5 )7} 1,8-tjololxjulolAto]| E2(5.4.0) A & -7-4l (1,8-
Diazabicyclo[5.4.0]undec-7-ene, 0.8 ml), TJH|YEXA~¥ 3 ofxlo]|= (Diphenylphosphoryl azide, 1.11 ml) &

olgate] Aol 149 WA 13} A3 WHo R WIAA = FSSIG. (& = 77.3 %) =
2t 1 ONRZ 218

O
O

AV

' NMR (300MHz, CDCls) & (ppm) @ 1.01 - 1.03 (m, 12H), 1.81 - 1.87 (m, 4H), 1.92 - 1.97 (m, 2H), 3.98

(t, J =6.9Hz, 20), 4.16 (t, J = 6.4 Hz, 2H), 4.56 (s, 2H), 6.71 (s, 1H), 7.46 - 7.57 (m, 2H), 8.02 -
8.04 (m, 1H), 8.24 - 8.27 (m, 1H)
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[0321]

[0322]
[0323]

[0324]

[0326]

[0327]
[0328]

[0329]

[0331]

[0332]

ZIHSd 10-2023-0142927

(A 15-2) (1,4-bis(isopentyloxy)naphthalen-2-y1)methanamine®] #|Z

GA 15-1o4 2L 3185 (0.5 g) ¥ 1.0 M g% <FuF stol=gto]= (Lithium aluminium hydride in THF
1.0 M, 1.69 nL)E o]&3le] #A|Zd 39 @A 29} 2o)g W o g ke AA FIES SEFI. = 100

%) §3Ee] Tx= H NRZ 2915ttt

I NMR (300MHz, CDCl3) & (ppm) : 1.00 - 1.03 (m, 12H), 1.79 - 1.86 (m, 4H), 1.90 - 1.99 (m, 2H), 3.96

(t, J =6.81Hz, 2H), 4.01 (s, 2H), 4.16 (t, J = 6.4 Hz, 2H), 6.77 (s, 1H), 7.42 - 7.54 (m, 2H), 7.99 -
8.02 (m, 1H), 8.23 - 8.25 (m, 1H)

(

v

A 15-3) 1,3-Di((1,4-bis(isopentyloxy)naphthalen-2-yl)methyl)-1H-imidazol-3-ium tetrafluoroborate

2
BN

I

PN

\\r/“\v/

A 15-2004 A& 3eE(0.46g) % EtEESHsle]= (paraformaldehyde, 21 mg), 48 wt% ZFQEEAF
(48 wt% Fluoroboric Acid solution in H20, 0.11 ml), 40 wt% =334 (40 wt% glyoxal solution in H20,
0.08 ml) & #Axd 29 @A 33 T3 WHoz WA FIES =559, & =49.1 %) 3}gHEe

Fa= 1 NRE S8
HONWR (300MHz, DMSO-d;) & (ppm) : 0.84 - 0.86 (m, 12H), 0.94 - 0.96 (m, 12H), 1.69 -1.74 (m, 8H),

1.81 - 1.88 (m, 4H), 3.88 (t, J = 6.4 Hz, 4H), 4.06 (t, J = 6.3 Hz, 4H), 5.52 (s, 4H), 6.91 (s, 2H),
7.57 - 7.67 (m, 4H), 7.81 (s, 2H), 7.95 - 7.98 (m, 2H), 8.15 - 8.18 (m, 2H), 9.14 (s, 1H)

X

dZ o 16: 1-benzyl-3-(2-(1,4-bis(isopentyloxy)naphthalen-2-yl)ethyl)-1H-imidazol-3-ium bromide®] #|%
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[0333]

[0334]
[0335]

[0336]

[0338]

[0339]
[0340]

[0341]

ZIHSd 10-2023-0142927

(&tA4 16-1) 1,4-bis(isopentyloxy)-2-naphthaldehyde®] A%

A 92014 B BFE (0.88 g)& TIFREUE 27 nLo Fola AelolE (celite, 1.76 g) ¢ F22A
* 9 2lt]E (Pyridinium chlorochromate, 0.87 g)<& golFil A2oA 1.5A13F tsict), wkgo] <y
F AglolE o3t & F | 1.0 N BRAUER, 2352 A, %ﬂ%%“%?%&%EEOE-H A7
A7 & A8 FFAAY. EFAS A9 ARZvEaHIR A} Ak, (& =85.5 %) 3}

kJ dﬂ it

I NMR (300MHz, CDCl3) & (ppm) : 1.00 - 1.03 (m, 12H), 1.79 - 1.88 (m, 4H), 1.90 - 1.97 (m, 2H), 4.15

(t, J =6.6Hz, 20), 4.20 (t, J =6.2 Hz, 2H), 7.11 (s, 1H), 7.58 - 7.66 (m, 2H), 8.16 - 8.19 (m, 1H),
8.31 - 8.32 (m, 1H), 10.56 (s, 1H)

(A 16-2) (E/Z)-1,4-bis(isopentyloxy)—-2-(2-methoxyvinyl)naphthalene
Jo~ o PR
o SOhe
O
\(v W/\/O
HEAHE EgidEAEE 93E (methoxymethyl-triphenylphosphonium chloride, 1.54 g)& T4 HEG®Z}
2 F 5 mloll So]ar 0TAA 1.0 M ZHFEE-HEZ4F9 (1.0 M Potassium tert-Butoxide in THF, 6 m
DS A3 Arrstch, 1A Tl @A 16-1014 42 858 (0.99 g)& F4 HEZHI| =2 Fe 5 mLol 59
0 ColA H7ista 2A17F wRESIQITE. ¥Hgo] gdRd &, &5 Fof HES TAA7|L dE olAH | ER 33
2 A & B ERFOoR gA7]a o & A FFAFY. s5IS
A% AazviEadye GAste] FFES FESAT. (F& = 72.0 %, Z/E = 41/59 by H NR) 2o 72

= '§ NRZ 159}

' NMR (300MHz, CDCl3) & (ppm) : 0.99 - 1.03 (m, 20.4H), 1.78 - 1.84 (m, 6.8H), 1.90 - 2.01 (m, 3.4H),

3.76 (s, 3H, E-isomer), 3.83 (s, 3H, Z-isomer), 3.92 (t, J = 6.8 Hz, 3.4H), 4.12 - 4.18 (m, 3.4H),
5.76 (d, J = 7.1 Hz, 0.7H, Z-isomer), 6.23 - 6.27 (m, 1.7H), 6.71 (s, 1H, E-isomer), 7.20 (d, J =
13Hz, 1H, E-isomer), 7.33 - 7.50 (m, 3.4H), 7.58 (s, 0.7H, Z-isomer), 7.99 - 8.01 (m, 1.7H), 8.17 -
8.20 (m, 1.7H)
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[0343]

[0344]
[0345]

[0346]

[0348]

[0349]
[0350]

[0351]

[0353]

[0354]

[0355]

ZIHSd 10-2023-0142927

(A 16-3) 2-(1,4-bis(isopentyloxy)naphthalen-2-yl)acetaldehyde®] A=

0 M 942k (3.0 M hydrochloric
gdad &, X3 RIFAYER
O|ER 33 FESIAUTH. #7I

AT, sHAe Ay AR

I NMR (300MHz, CDCl3) & (ppm) : 0.99 - 1.02 (m, 12H), 1.76 - 1.84 (m, 4H), 1.86 - 1.98 (m, 2H), 3.83

(d, J =2.2 He, 20), 3.91 (t, J =6.9 Hz, 2H), 4.11 (t, J = 6.5 Hz, 2H), 6.53 (s, 1H), 7.45 - 7.56 (m,
2H), 8.00 - 8.02 (m, 1H), 8.24 - 8.27 (m, 1H), 9.79 (t, J = 2.3 Hz, 1H)

(A 16-3) 2-(1,4-bis(isopentyloxy)naphthalen-2-yl1)ethanol®] #|Z

Al 16-2014 ¥ BtE (0.53 g)& g
borohydride, 88 mg)S& YolF3 1A]3F nvis} 3
g opAEHOIER 33 FEIUT. 7SS 2uEE AHT §F FediE 2
FEAAT. sFNE AR ARvtEaN R AAse SgEs FSSAT. (7F = 96.2 %) AF=e] TE=
' NRE E915tlct.

' NMR (300MHz, CDCly) & (ppm) : 1.00 - 1.02 (m, 12H), 1.78 - 2.02 (m, 6H), 3.05 (t, J = 6.3 Hz, 2H),

3.91 - 3.99 (m, 4H), 4.13 (t, J = 6.4 Hz, 2H), 6.62 (s, 1H), 7.41 - 7.54 (m, 2H), 7.97 - 8.00 (m, 1H),
8.22 - 8.24 (m, 1H)

(&HA 16-4) 2-(2-bromoethyl)-1,4-bis(isopentyloxy)naphthalene®] Az

co oo
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[0356]

[0358]

[0359]
[0360]

[0361]

[0363]

[0364]
[0365]

[0366]
[0367]

ZIHSd 10-2023-0142927

' MRZ sHelsiad ).

rr

' NMR (300MHz, CDCls) & (ppm) : 1.00 - 1.03 (m, 12H), 1.80 - 1.94 (m, 6H), 3.32 (t, J = 7.8 Hz, 2H),

3.65 (t, J =7.9 Hz, 2H), 3.95 (t, J = 6.7 Hz, 2H), 4.13 (t, J = 6.4 Hz, 2H), 6.59 (s, 1H), 7.44 -
7.51 (m, 2H), 7.97 - 8.00 (m, 1H), 8.22 - 8.24 (m, 1H)

(A 16-5) 1-benzyl-3-(2-(1,4-bis(isopentyloxy)naphthalen-2-yl)ethyl)-1H-imidazol-3-ium bromide®] =
=

P PN

Br |] \\

GA 16-400 A2 3HEE (25 mg) ¥ 1-dFolu]tdE (1-benzylimidazole, 11 mg)S o]&3}o] A|Zo 19
A 19 B9 wHow WeAA }UEL £S5, (58 = 40.6 %) 3FHE FxE I NRE

'H NIR (300MHz, DMSO-ds) & (ppm) : 0.93 (d, J = 6.4 Hz, 6H), 0.98 (d, J = 6.6 Hz, 6H), 1.64 - 1.92 (m,

6H), 3.26 (t, J = 6.8 Hz, 2H), 3.73 (t, J = 6.6 Hz, 2H), 4.08 (t, J = 6.3 Hz, 2H), 4.57 (t, J = 6.3
Hz, 2H), 5.31 (s, 2H), 6.81 (s, 1H), 7.12 - 7.14 (m, 2H), 7.26 - 7.34 (m, 3H), 7.49 - 7.61 (m, 2H),
7.73 (s, 1H), 7.77 (s, 1H), 7.86 - 7.88 (m, 1H), 8.11 - 8.14 (m, 1H), 9.04 (s, 1H)

A Zed) 17: 3-(3-(1,4-bis(isopentyloxy)naphthalen-2-yl)propyl)-1-methyl-1H-imidazol-3-ium iodide®] A|ZF

(&tA 17-1) ethyl 3-(1,4-bis(isopentyloxy)naphthalen-2-yl)acrylate®] A%

60 % 43t YEF (60 % dispersion sodium hydride in mineral oil, 0.11 g)& A2l 3 mLel]l 10&%F wyk
T AARles Woldtk, ¥ HEZS|=ZFE 2 mld g4 $F 0TE 23l Egddd E*Jﬂﬂ]ﬂ
(Triethyl phosphonoacetate, 0.87 ml)& A7}3 & 207 H2A7th. 1A & @A 16-1014 A
E (0.72 @) ¥4 HEZ=2F T 3 nlddl =9 Hrista 16A13F wykskgicy, whgo

A

AL Hol w38 FAANZ|A JEEE 33 FEIIY. F715S

Ao /\%
A

) r&e

lo g
i

)
13 o3 F 3¢ AT, w50e A ARviEadgy R

e o

k)
=

o o2
N
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[0368]

[0370]

[0371]
[0372]

[0373]

[0375]

[0376]
[0377]

[0378]

ZIHSd 10-2023-0142927

(58 = 84.8 %) P T2 T NRZ A8},

' NIR (300MHz, CDCl3) & (ppm) : 1.02 - 1.04 (m, 12H), 1.37 (t, J = 7.1Hz, 3H), 1.80 - 1.88 (m, 4H),

7.95 - 2.03 (m, 2H), 3.99 (t, J = 6.6 Hz, 2H), 4.16 (t, J = 6.4 Hz, 2H), 4.30 (q, J = 7.14 Hz, 2H),
6.47 (d, J = 16 Hz, 1H), 6.87 (s, 1H), 7.51 - 7.55 (m, 2H), 8.06 - 8.09 (m, 1H), 8.20 - 8.25 (m, 2H)

(&A 17-2) 3-(1,4-bis(isopentyloxy)naphthalen-2-yl)propan-1-ol2] A%

/J\v/\ (] 0 ,J\\/\r, s} )

e \'rQiJ U\rJ

el =2o]

-
—+
=
=
=
)
=
E
.’3
=
=
~<
ol
)
o
@D
=
=
jamm}
=
—
(e}
=

NA FFES FEFUT. (58 = 91.6 %) 33FE] F2E= H NRZ e},

I NMR (300MHz, CDCl3) & (ppm) : 1.00 - 1.03 (m, 12H), 1.78 - 1.99 (m, 9H), 2.90 (t, J = 6.9 Hz, 2H),

3.53 (q, J =6.04 Hz, 2H), 3.97 (t, J = 6.8 Hz, 2H), 4.12 (t, J = 6.4 Hz, 2H), 6.58 (s, 1H), 7.42 -
7.53 (m, 2H), 7.96 - 7.99 (m, 1H), 8.21 - 8.24 (m, 1H)

(&4 17-3) 3-(1,4-bis(isopentyloxy)naphthalen-2-y1)propyl methanesulfonate®] Az

OO OO
S22 g 4 plo] Holx Eo|doldl (trimethylamine, 0.19
o]= (methanesulfonyl chloride, 0.07 ml)E Z7}3F F 143+

Z=AAN7|1 tFE2veEoer 33 F
g FHAAT. s59s A9 A2vEaYIR
=

ja__
QL
3"_\4‘
a0
=
o[o
S

e 5
b
i,
% o
e
ot
)
[
&
B

)
(m
il
)
o
2
[o
4z
2
£ =
qo
tlo
N

I NMR (300MHz, CDCl3) & (ppm) : 1.01 - 1.03 (m, 12H), 1.78 - 1.85 (m, 4H), 1.89 - 1.99 (m, 2H), 2.13

-2.18 (m, 2H), 2.90 (t, J = 7.4 Hz, 2H), 3.02 (s, 3H), 3.93 (t, J = 6.8 Hz, 2H), 4.13 (t, J = 6.3 Hz,
2H), 4.25 (t, J = 6.2 Hz, 2H), 6.59 (s, 1H), 7.41 - 7.53 (m, 2H), 7.96 - 7.99 (m, 1H), 8.21 - 8.24 (m,
1H)
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[0380]

[0381]
[0382]

[0383]

[0385]

[0386]
[0387]

[0388]

[0390]

[0391]

ZIHSd 10-2023-0142927

Ol s
oy SORE.

av)
)
—
3
w
2
>
ne
rlo
s
%
it

0.29 g)& olv|t}Z (imidazole, 0.18 g)& o]&3lo] A= 119 ©A 13 T
@ gos WA FAREL FEIHYT. (F8 = 63.0 %) R FrE N NRZ s,
' MMR (300MHz, CDCly) & (ppm) : 1.00 — 1.03 (m, 12H), 1.75 - 1.84 (m, 4H), 1.88 - 1.99 (m, 2H). 2.16

-2.21 (m, 2H), 2.78 (t, J = 7.4 Hz, 2H), 3.89 (t, J = 6.8 Hz, 2H), 3.96 (t, J = 7.1 Hz, 2H), 4.11 (t,
J =6.3 Hz, 21), 6.52 (s, 1H), 6.97 (s, 1H), 7.08 (s, 1H), 7.44 - 7.54 (m, 3H), 7.97 - 8.00 (m, 1H),
8.22 - 8.24 (m, 1H)

(A 17-5) 3-(3-(1,4-bis(isopentyloxy)naphthalen-2-y1)propyl)-1-methyl-1H-imidazol-3-ium iodide®] A

BN

2 &M (nethyl iodide, 0.023 ml)9F B 17-4oA 22 335 (0.1 @& ol &3ke] Az 19 B
13 g3k o wheAA SgEE FSeid. (58 = 52.1 %) el 72 H NRE2 FQ83iT

' NMR (300MHz, CDCls) & (ppm) : 0.99 - 1.03 (m, 12H), 1.74 - 2.00 (m, 6H), 2.43 - 2.49 (m, 2H), 2.92

(t, J =6.70z, 2H), 3.88 - 3.91 (m, B5H), 4.18 (t, J = 6.4 Hz, 2H), 4.28 (t, J = 6.9 Hz, 2H), 6.63 (s,
1), 6.98 (s, 1H), 7.22 (s, 1H), 7.43 - 7.55 (m, 2H), 7.91 - 7.94 (m, 1H), 8.21 - 8.24 (m, 1H), 10.02
(s, 1)

zx

I
Az

A

CHs

O
\\T//\\V/ Br

18: 3-((1,4-bis(isopentyloxy)naphthalen-2-yl)methyl)-1-methyl-1H-benzo[d]imidazol-3-ium bromide

lo 2



[0392]

[0393]
[0394]

[0395]

[0397]

[0398]
[0399]

[0400]

[0402]

[0403]

[0404]

[0405]

ZIHSd 10-2023-0142927

(kA 18-1) 1-methyl-1H-benzol[d]imidazole®] A=

: o

Ly Nrb

zolu|t}% (benzimidazole, 0.50 g), HIEZHEoE@]o}d]l (teramethylethylenediamine, 50 mg)¥} tjw|
R vlo]E (dimethyl carbonate, 4.2 mL)S UlHEXEEoln= 2.1 mLol Fo]a 95°C°ﬂ*1 16A17F A Hkakd
oh. dhgo] gdEd $ ARo= A% 3 ES Y dEolME o E 33 FE3UY. fU5S T ERS
B3 o3 F g wEee] FRES FEHUT. (58 = 7.6 %) FFEO TERE U NRZ 3918}
oﬂ;]_'

il =

| €l 3
=
€]
=

h

b3

' NMR (300 MHz, CDCl3) & (ppm) : 3.84 (s, 3H), 7.26 - 7.35 (m, 2H), 7.39 - 7.41 (m, 1H), 7.80 - 7.82

(m, 1H), 7.89 (s, 1H)

(eHA 18-2) 3-((1,4-bis(isopentyloxy)naphthalen-2-yl)methyl)-1-methyl-1H-benzol[d]imidazol-3-ium
bromide?] A|Z

A, A

\WU \]A/v Br
G 4-30l4 AL FFTE (0.10 g)FF @A 20-114 L& 3t
)

dok o R e AA IES 5N Y. (585 =81.6 %

5 (34 mg)S o] &3t Az 19 @A 17 &
3tEo] T2 H NRZ 1549}

' NIR (300 MHz, DMSO-ds) & (ppm) : 0.92 - 0.97 (m, 12H), 1.69 - 1.92 (m, 6H), 4.01 (t, J = 6.6 Hz,

2H), 4.09 (s, 3H), 4.13 (t, J = 6.2 Hz, 2H), 5.82 (s, 2H), 7.05 (s, 1H), 7.57 - 7.63 (m, 2H), 7.68 -
7.73 (m, 2H), 8.02 - 8.08 (m, 3H), 8.16 (d, J = 8.1 Hz, 1 H), 9.71 (s, 1H)

| Z <) 19: 3-((1,4-bis(isopentyloxy)naphthalen-2-yl)methyl)-1-isopentyl-1H-benzo[d]imidazol-3-ium
bromide®] #|Z

Sy
oy

T e -

(A 19-1) 1-isopentyl-1H-benzo[d]imidazole®] #|%

L

é?
§z
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[0406]

[0407]

[0409]

[0410]

[0411]

[0412]

[0414]

[0415]

[0416]

[0417]
[0418]

ZIHSd 10-2023-0142927

@5 oas ow 164 el

I NR (300 MHz, CDCly) & (ppm) : 0.97 (s, 3H), 1.00 (s, 3H), 1.55 - 1.68 (m, 1H), 1.75 - 1.82 (m,

2H), 4.18 (t, J = 7.5 Hz, 21), 7.24 - 7.33 (m, 2H), 7.39 - 7.43 (m, 1H), 7.78 - 7.84 (m, 1H), 7.89 (s.
1)

(A 19-2)  3-((1,4-bis(isopentyloxy)naphthalen-2-yl)methyl)-1-isopentyl-1H-benzol[d]imidazol-3-ium
bromide?] Az

C - Soass
- e -

A 4-30)4 D& FIE(0.10 g) T TA 21-10A AL FIAE (49 mg)S o] &3t Axd 19 WA 137 U
d oR WeAA FFBS FEHAT. (58 = 65.3 %) AR FRE HNRE sk,

' NIR (300 MHz, DMSO-ds) & (ppm) : 0.92 - 0.96 (m, 18H), 1.53 - 1.91 (m, 9H), 4.02 (t, J = 6.6 Hz,

2H), 4.11 (t, J = 6.4 Hz, 2H), 4.54 (t, J = 7.1 Hz, 2H), 5.83 (s, 2H), 7.05 (s, 1H), 7.57 - 7.63 (m,
2H), 7.66 - 7.72 (m, 2H), 8.02 - 8.78 (m, 4H), 9.86 (s, 1H)

20: 1-benzyl-3-((1,4-bis(isopentyloxy)naphthalen-2-y1)methyl)-1H-benzo[d]imidazol-3-ium bromide

(¢bAl 20-1) 1-benzyl-1H-benzol[d]imidazole®] A%

; ~O

=
Zf =\

Zo|u|t}=(benzimidazole, 0.50 g)—"* o el HEZAlol= 8 5pLol| Ho|lxm FAEZF (potassium hydroxide,
6 2)S Yar ALoA 308 ot wuksgiv. W@ FzZelo]= (benzyl chloride, 0.49 mL)E ¥il 0TlA
5 %‘%011*1 164171 HPOPS’iB‘r. Hhgo] ¢hmy & Hdeod Agl § ES da EFLFLUHEP 33 F=34
LSS | b . (& =82.0% 3
FEo| Fx2=

XLFJOrE
=3

il

~ -
-
oldh
>
£
ul
nim
o
HU
i)
&
M
Y
k!
&
&
o
[
]IO
off
o
QL
£
ot
i)
e
o
-
By 01
QL
:L

rir
jenm}
=z,
=
=}
fl
Lo
0
ﬂOL
52
T

II
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[0419]

[0421]

[0422]

[0423]

[0424]

[0426]

[0427]
[0428]

[0429]
[0430]

[0431]

ZIHSd 10-2023-0142927

' NMR (300 MHz, CDCl3) & (ppm) : 5.50 (s, 2H), 7.16 - 7.21 (m, 2H), 7.27 - 7.36 (m, 5H), 7.50 - 7.53
(m, 1H), 7.64 - 7.68 (m, 1H), 8.41 (s, 1H)

(eHA 20-2) 1-benzyl-3-((1,4-bis(isopentyloxy)naphthalen-2-y1)methyl)-1H-benzo[d]imidazol-3-ium
bromide®] #|Z

Br f/A(::jP ulii|lli rﬁ/(;:i>
: 1
ﬂli!'lil * ﬁ/”i Ly i
H (53 mg) & o] g3ke] Alze] 19 WA 13} 5L
o TxE H NMRZ 2180
I MR (300 MHz, DMSO-ds) & (ppm) : 0.89 (s, 3H), 0.91 (s, 3H), 0.95 (s, 3H), 0.97 (s, 3H), 1.70 -

1.90 (m, 6H), 4.01 (t, J = 6.8 Hz, 2H), 4.11 (¢, J = 6.4 Hz, 2H), 5.79 (s, 2H), 5.87 (s, 2H), 7.08 (s,
1), 7.36 - 7.43 (m, 3H), 7.48 - 7.51 (m, 2H), 7.58 - 7.70 (m, 3H), 7.97 - 8.08 (m, 3H), 8.17 (d, J =
7.9 Hz, 1H), 9.98 (s, 1H)

A Z o) 21: 1-((1,4-bis(isopentyloxy)naphthalen-2-yl)methyl)-3-(4-((3aS,4S, 6aR)-2-oxohexahydro-1H-
thieno[3,4-d]imidazol-4-y1l)butyl)-1H-imidazol-3-ium bromide®] A=

(&4 21-1)  1-((1,4-bis(isopentyloxy)naphthalen-2-y1)methyl)-3-(4-((3aS,4S, 6aR)-2-oxohexahydro-1H-
thieno[3,4-d]imidazol-4-yl)butyl)-1H-imidazol-3-ium bromide®] A=

(/\\ Y, HN’H\NH HH’J{HH

]\'f ]'Q : Y oBr Hg e, /ﬁ J/ ‘\j

\l/\/ o \‘/”\// 'J _

@A 11-104 2& 343HE(52 mg)d (3aS,4S,6aR)-4-(5-bromopentyl)tetrahydro-1H-thieno[3,4-d]imidazol-
1

2(3M)-one(40 mg) & R FaIAA 2447 Bk BRI, Wrgo] Sy Fo EFAS 4 BHF F
Ay aziEady gAste] EEe FEHYUL. (58 = 57.9 %) 3B FrE MR S,

' NMR (400MHz, DMSO-ds) & (ppm) : 0.97 (d, J = 6.0 Hz, 6H), 0.98 (d, J = 6.8 Hz, 6H), 1.19 - 1.48 (m,

4H), 1.73 - 1.99 (m, 8H), 2.57 (d, J = 12.4 Hz, 1H), 2.79 (dd, J = 12.4, 5.2 Hz, 1H), 3.04 - 3.08 (m,
M, 3.95 (t, J =7.2 Hz, 20), 4.09 - 4.19 (m, 4 H), 4.28 - 4.31 (m, 1), 5.53 (s, 21, 6.38 (s, NH),
6.41 (s, NH), 6.96 (s, 1H), 7.56 - 7.68 (m, 2H), 7.80 - 7.83 (m, 2H), 8.00 (d, J = 7.2 Hz, 1H), 8.16 -
8.18 (m, 1H), 9.22 (s, 1H)
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[0433]

[0434]

271 Azd 1 WA 219 =25 871 & 1o JEhode

ZIHSdl 10-2023-0142927

¥ 1
i T B
Az 1 /?§7 1-benzyl-3-(naphthalen-2-
+N\\/N ylnethyl)-1i-inidazol-3-iun
Br- \//ﬂii::> bromide
Az 2 =\ 1,3-Di(naphthalen—2-ylmethyl)-
OO NN OO 1i-imidazol-3-iun
_ tetrafluoroborate
BF
Az 3 ~o 1-benzy1-3-((1-
~ methoxynaphthalen-2-y1)methyl )-
OO N 1H-imidazol-3-ium bromide
*N\_N
Br— \V/Ki::>
Az 4 //l\\//\\ 1-benzyl-3-((1-
o (isopentyloxy)naphthalen-2-
yl)methyl)-1H-imidazol-3-ium
OO N/ﬁ bromide
e,
Br-
Az 5 S 1-benzy1-3-((4-
OO +N\_N methoxynaphthalen-2-y1)methyl)-
Br- VQ IH-imidazol-3-ium bromide
_0
Az 6 S 1-benzyl-3-((4-
OO +N\\/N (isopentyloxy)naphthalen—2-
Br- \v/”<i::> yl)methyl)-1H-imidazol-3-ium
bromide
\(\/O
A zd 7 ~0 1-benzy1-3-((1,4~-
dimethoxynaphthalen—-2-
lﬂ<§§7 y1)methyl)-1H-imidazol-3-ium
Br_\"N\v,4<i::> bromide
_0
Az 8 //l\ 1-benzy1-3-((1,4~-
o diisopropoxynaphthalen-2-
— y1)methyl)-1H-imidazol-3-ium
OO N/\\ bromide
+_§/N
Br
O\‘/
Az 9 //l\\//x\ 1-benzyl1-3-((1,4~
o bis(isopentyloxy)naphthalen-2-
e y1)methyl)-1H-imidazol-3-ium
OO N/\\ bromide
+\-N
Br
Y\/O
Az 10 AN 1-benzy1-3-((1,4~
=\ bis(octyloxy)naphthalen—-2-
N N y1)methyl)-1H-imidazol-3-ium
g bromide
Br
\/\/\/\/O
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Az 11 3-((1,4-
0 bis(isopentyloxy)naphthalen-2-
Br y1)methyl)-1-(naphthalen—-2-
ﬁ:;\ ylmeyhyl)—lH—imidazol—S—ium
N bromide
=~
\|/\/O h
A Zd 12 //L\\//N\ 3-((1,4-
o O// bis(isopentyloxy)naphthalen-2-
e yDmethyl)-1-((1-
N/\\L 0 methoxynaphthalen-2-y1)methyl)-
Bf_\“/ 1H-imidazol-3-ium bromide
r
Y\/O
Az 13 //L\\//N\ 3-((1,4-
o O// bis(isopentyloxy)naphthalen-2-
e y)methyl)-1-((1,4~
N/\\L 0 dimethoxynaphthalen—2-
R yDmethyl)-1H-imidazol-3-ium
Br bromide
Y e
Az 14 ~o O/’ 1,3-Di((1,4~
— dimethoxynaphthalen—2-
N/\[\\j 0 yDmethy1)-1H-imidazol-3-ium
TR tetrafluoroborate
BF,
O O—
A Zd 15 1,3-Di((1,4~
//l\\//\\ bis(isopentyloxy)naphthalen-2-
0 o yl)methyl)-1H-imidazol-3-ium
h{::\ tetrafluoroborate
PO
BF,
\h/o O\/\(
A Zd 16 //l\\//\\ 1-benzyl-3-(2-(1, 4~
o bis(isopentyloxy)naphthalen-2-
SN yl)ethyl)-1H-imidazol-3-ium
OO L\l\\/N bromide
Br-
\r\/o
A Zd 17 //l\\//A\ 3-(3-(1,4~
o bis(isopentyloxy)naphthalen-2-
yl)propyl)-1-methyl-1H-
N imidazol-3-ium iodide
NN
|~ N
\(\/O
A Zd 18 3-((1,4~

bis(isopentyloxy)naphthalen-2-
yl)methyl)-1-methyl-1H-
benzold]imidazol-3-ium bromide
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[0439]

[0440]

[0441]

[0442]

[0443]
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Azl 19 3-((1,4-

bis(isopentyloxy)naphthalen-2-

@ y1)methyl)-1-isopentyl-1H-
N benzo[d]imidazol-3-ium bromide
\LN

Az 20 1-benzyl-3-((1,4-
o bis(isopentyloxy)naphthalen-2-

y1)methyl)-1H-benzo[d]imidazol-
N 3-ium bromide
U

A Zzd 21 //L\\//\\ 1-((1,4-
o 0 bis(isopentyloxy)naphthalen-2-
y1)methyl)-3-(4-((3aS$,4S,6aR)-

N
N:f\N AN “NH 2-oxohexahydro-1H-thieno[3,4-
_ w\j dJimidazol-4-y)butyl)-1H-

imidazol-3-ium bromide

A 10 gAE e 54 Bt

St M EFesomHE Ao 7FRAEES Hep G2 MEZE Bokukolth Hep G2 MEE 10% FBS(Welgene), 1%
Penicillin/Streptomycin(Welgene)o] +&-3¥ DMEM(Dulbecco's Modified Eagle's Media, Welgene) ®iXE At
s Fstalet. widrlell = 5% C0,9F 95% F718 FHsAa, 37T 2:=9k 95% FREE frAskoAt.

WE%@E&WWHa%wﬂﬁé§E%§°%ﬂ%]tﬁ}%@%ﬂ7ﬁﬁﬁ+HwG2W£§1ﬂ§7ww0M
/A2 96 4 FHolEe HESIL 24 A FF wiFeivt. b Wl FREAS 100 pe/ LS TS 24 AT
Bk QlFtHlo] Attt MIT &4 (EZ-Cytox, DoGenBio) 10 ubS FYsle] A-2olA 10% &<t <FFelo]dstar
450 moll A FF=E SAs.

WA A Zd 9, AF 16, AF] 179 TREAS 7z L4 0, 0.5, 1, 2, 5, 10, 20, 50, 100, H=¥= 200 uM
5 100 npl/9e] oz AHFsta FFEE SAHSNY. Axd 9= outrEe Aol 1,4-
bis(isopentyloxy)naphthalen-2-y1)methyl AZo 16 B 172 olntpFe] A4 1,4-

7] a
bis(isopentyloxy)naphthalen-2-y1)ethyl”7]7} X3t 3}gtE-o|t},

=l wEd, 3% FE=E EF 5 uM WA 10 uM w55 A3 el @A dAE AV avE UE
WA

o3} Az 1 WA 8, Ao 10 WA 15, Az 18 UA] 219 $REAES (F 18F) 10 uMY F%= 100 n
1/4d9] o= HYsta FFEE SA3AU.

37 % 2 2 % 20 WEW, Ao 6, A 8, A 10 WA 15, Axd 18 WA 209 TREA AT
xae AE AEE(100%)S 7|Fo2 AE AERO] 50% o]5tE Yolomg 93k oA E A}Ug U=
ERN AT}

X2
Cell viability(%) Cell viability(%)
- = 100.00£7.0 10 A Zd 11 22.91+1.6
1 A Zd 1 96.03%2.0 11 A Z 12 20.8140.6
2 A Z o2 73.56+0.8 12 A %13 25.844+4.9
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3 A Z ol 3 93.17+2.5 13 A o 14 20.02+6.2

4 A Z ol 4 68.96+3.6 14 A Z 415 25.93+0.5

5 A Z |5 101.62+6.4 15 A Z 18 12.51+1.0

6 Az 6 27.68+11.6 16 Az 19 12.60+1.3

7 A Z ol 7 112.28+22.1 17 A Z <20 13.75+1.4

8 A 248 34.53+3.4 18 A 2o 21 67.62£2.9

9 A %410 22.69+2.3
SHAE AVE FHUF Agidor o IwEA(Axd 1 WA 5, Axd 7, Axd 21)3 SGAE AHE gt
Ades 2 SHEHAZA 6, 8 X 2009 F2E Hlwstd, oH|thE: Hiol X3E vzEaduday]
o] AFA] AFV7F GAE APE Gl JEEFS v RTE S F Ak

k1
[N

1
(g
~

% of cell viability

% of cell viability

1204
100+
80

40
20

Hlz=of 9

ﬂﬂﬁﬂm

2 = 8 B

40
20

D05 1 2 5 10 20 50100 200 (uM)

H=o 17

BT RS R S

0 051 2 5 10 20 50 100 200
sample(pM)

% of cell viability

M=o 16
120,
1004 = = (& =
80
B0~
404
20
0051 2 5 10 20 50100 200 (uM)
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Cell viability (%)

160 4

140 A

120 4

MTT assay
| g i B 9 10 11 12 13 14
Sample (10 pM)
oz 7 MEw7 14 Hz=o15
1 HZ=o1 8 H=E0s 15 Hz=of18
2 Moz g =010 16 Hzxof19
3 H=Eo3 10 H o011 17 M =020
4 Hxoj4 11 HaxEo12 18 H=of21
5 H=05 12 HE13
] Hxos 13 H =014
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