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Abstract: In this manuscript, we introduced a new ionic polyacetylene derivative via in-situ quaternization polymer-
ization of 2-ethynylpyridine using 2-(bromomethyl)naphthalene without any additional initiator or catalyst. The mono-
meric N-substituted-2-ethynylpyridinium salts firstly formed from the quaternization reaction of 2-ethynylpyridine and 2-
(bromomethyl)naphthalene was found to yield the corresponding ionic polyacetylene in high yields via the self-initiated
polymerization. The chemical structure of the polymer was characterized by such instrumental methods as infrared spec-
troscopy (IR), nuclear magnetic resonance (NMR) spectroscopies, UV-visible spectroscopies to have the polyacetylene
backbone structure with the designed substituets. The inherent viscosities of the resulting polymers were in the range of
0.10-0.19 dL/g and X-ray diffraction analysis data indicated that this polymer is mostly amorphous. The synthesized poly-
mer exhibited a maximum absorption peak at 448 nm, and the photoluminescence emission peak was observed at 509 nm
with green emission, corresponding to a photon energy of 2.44 eV. Cyclic voltammetry (CV) measurements of the synthesized
polymer demonstrated reproducible and stable electrochemical behavior over the potential range from —1.85 Vto 1.55V
(vs. Ag/AgNO;), showing two irreversible redox peaks at both the oxidation and reduction potentials.

Keywords: polyacetylene, 2-ethynylpyridine, 2-(bromomethyl)naphthalene, quaternization polymerization, cyclic vol-
tammogram.
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Scheme 1. Synthesis of an ionic polyacetylene, poly{2-ethynyl-N-
[(2-methylene) naphthalene]pyridinium bromide}(PEMNPB).

Polym. Korea, Vol. 50, No. 5, 2026



764 49y - Ads -

3k 2-oEldy] 2] e] Menshutkin-Blumstein 7S 535}
of Yzl §88 ¥fsle g IR E8 {2-0
B N{-H €@z el et E2rlo] = {(PEMNPB)E
S 3taL(Scheme 1) 7L #AF 329} 548 ZARTA ST

4

Aef A M=, 2-oE D2 (98%) Sigma-AldrichAF=
1 T er Ee} 2o] CaH,E o865 3 1= &
AFFFate] ARgsiieh

WS- 9] 2 (B2 wn||d 22k (Sigma-Aldrich, 96%)2}
Z3kaulel dimethylformamide(DMF, Sigma-Aldrich, 99.8%)=
HEo] AAFY glo] e T= ARSIt 283 7
|ule 15 AR IR ARSsI

IEX . T)ge gl FE-S zh= o] 24 TEA9]
PEMNPBE 2-(Ezmd E)yyxgallz} 2-o el d T2 9]
Menshutkin-Blumstein =320 2 3HAISIITH 2 tiEH
o] FehA e thea} vt 2 (HERHEZe(3.14 g,
9.70 mmol)2} Sg-&1¢] DMF(12.9 mL, [M],: 0.75 M)E WS-
ZEla WA Yar of7]o) 2o el T2 T (1.0 g, 9.70 mmolyS
FAVNE AR FUBIATE THE EFES 60°C FA &
1710014 24r7F FRF WEIITE WS- Al7ke] 73St what
WS- E3HEo] Mol 27| E3HE9] At ZAoA st Az
Ao g Watglon & HErt FTkehe AS 91T
AATE ¥-go] 2k5E F F7} DMF(10 mL)Z 323k uks-
SHg o] og dE| 2 HAHAF T $EE LA
AHoE & AHES g1 F A JHE aEAE
o 3}aL 40°C 13- Q200X 2477} 5% AxsISiTt. 2 Awt

T

i

=]
B
s

oo o

e o] TR PG 85% FEE AL 5 AT
SA7| W e e YRS 2 vetE

I

213k719] Fejopdlgal aiEAke] Felof wgh 2914 (FTIR)
2HEZS Bruker EQUONX 55 #3715 ARg3le] KBr 2
2l FElE F9)E M-S 4000-400 cm'e] 270 H Y oA
2471230tk ZEAFe] NMR A EHS YR gEE 52
2 HEHDATHTMS)S E3HsF DMSO-doll A5 =
Bruker*} 500 MHz NMR Spectrometer(AVANCE 111 500)Z
ol g3le] 230 ppmtHE 385H o)F-g 7|=3Iit

BE5 AT EZ LS HP 8453 UV-visible 324542 o]
£3l9on gujE DMFE ARESIATHI0® M), 3sg 23
EYLS 150Hz0] 23 FI5E5 71 29l S22 Al2EgS
AME-3l= Perkin Elmer W3 #-37] LS55(Xenon A
H)E o] g3l 2Aagtt Rt 7 A= DMFS
Sl 2 A8t 0.5 gdLe] FEE 30°C o)A 4
st om, AL Eake] XA Eit 314 (XRD) 248 IY
2 XA 3@A|(2d: XPERT-APD)E AR&3le] 20 °Colr] =

Zan, 45048 A55, 2026\

Al §4 aEAte] E4 5448 metabr] Qg EF%
(TG A £9171914 DuPont 2200 S5 B47]=
AREBI B9 10 °Ce] 52 =2 F3E ST} DuPont 910
DuPont 910 Differential Scanning CalorimeterS- ©]-&-3}o] 24~
7R 2 10°CY] 52 SRR ARFAIDREA(DSC) 2
Ae FAsIATE AEe] =8 A9t M7 5782 Potentionstat/
Galvanostat Model 273A(Princeton Applied Research)E ©]
B3] 508714 A 27810, 2 30-150 mVe] 270
£ g SASAT A §45 skl A E = DMF
LN (TBAT/DMF)A] 0.1 M HEZHURF HEHZZL
EHYO|EE AMEate] A 5E] A718eH AFS S8
o} ITO, Ag/AgNO; 2 ¥l5 ofo|oE 71z} 2y H=, 7|+
A5 8 7k AFo2 ARSI I7F A9 DMF £
)7} ebg el 1.5 VellA] 1.5 Vel HeeA H7)5keH &

3 Sk

2 =

rhu

olgjd I fxAlet ¢ deto]=2] Menshutkin Ht
o2 AGH eIty Holl SAlske sk oM
g 2-87]= A (@ daie] vaddapy s @
gho|= o] )] 33 FAORE FHPNGo] AL Hut
PFE ARE AR defA Jrh P el M E AFek vkt
ol o] S o] Fuiu} AAIZE ZeskA] %71 o
ol v fAIA ] ARSe 2 QIS AlRe] 99S Y
o= wg F e 38 FHeIth

2 AFore 2-(EE R Y gl S ARg-ato] 20
g92]919] Menshutkin-Blumstein =g4Fs-0 & 1}=E 37
Ui X5 2 A2 oA Egogdls Sdsial
thScheme 1). 2-(HE2RHEtZed S AR5 2-0E]H )
o] Fo #U FEE golahA FA=HAN o dsh=
FEAZE =S F87 AT Table 12 2-(HERHE)
vz ekl-g ARS8 2-9E]d 1] 2]d 2] Menshutkin-Blumstein
TS AFE YR Aot drE o Fot A7kl F
7¥gtell whet Wk EgtEe] A=t SUkslal A e A
Aofa] 2} 15 27k 0 2 WEledt). o] ol & %ol
dimethyl sulfoxide(DMSO), N-methyl-2-pyrrolidone(NMP),
Hgd 5 4 771 SullollA T ko] 2 WP =Yt
G gl 2-0Eld-N-[-H )z e ju ety B2
ulol == wlg- 2 X3S 7L ASellE Bkl Bl A
o 2230 °C)M = FERESo] 2 o] 78%°] F
FrE&S B, ol 229 HaujolE pdd HE
ulo|=, W ofo]Qrteo| =} e Wi o3 ARANSES
A8-3 Menshutkin-Blumstein 53 A3k FAFsISI T}, wE
& 257} 30°CellA 90 °CE S/l meh A} 82
78%°141 92%= F7IelATh ¥H- 2%t St wek o



2-EE R el o5 2 elduEde] 431993t SRS Bk oA EEloEd feAl 765

Table 1. Menshutkin-Blumstein Polymerization of 2-Ethynylpyridine
using 2-(Bromomethyl)naphthalene’

No Solvent Terng)ecr;l ture M], S?,Zl)d Tk
1 DMF 60 0.25 55 0.10
2 DMF 60 0.50 75 0.15
3 DMF 60 1.00 90 0.17
4 DMF 30 0.75 78 0.12
5 DMF 60 0.75 85 0.18
6 DMF 90 0.75 92 0.19
7 DMSO 60 0.75 87 0.18
8 NMP 60 0.75 80 0.15
9 Pyridine 60 0.75 75 0.13

“Polymerization was carried out for 24 hrs without any additional catalyst
or initiator. “Initial monomer concentration of quaternized product, 2-
ethynyl-N-[(2-methylene)naphthalene]pyridinium bromide. “Measured
at a concentration of 0.5 g/dL in DMF at 30 °C.
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Figure 1. FTIR spectrum of PBMNPB in KBr pellet.
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