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The [2+2] cycloaddition-
retroelectrocyclization (CA-RE)

reaction between the dialkylaniline- " NC_oN .
substituted alkynes and 7,7,8,8- 0,\,0 g ﬂ
tetracyanoquinodimethane (TCNQ) ! °“’°o ,\.‘J > ,“

NC” "CN

[2+2] CA-RE reaction

moieties is a highly efficient click {J
chemistry reaction. This reaction M
. P1
was employed to produce functional
crosslinked polymer coatings with
the intramolecular charge-transfer
chromophores. Polystyrene bearing
dialkylaniline-substituted alkynes
(P1) and TCNQ polyester (P2) were
mixed in tetrahydrofuran (THF), and
this solution was coated on a glass
plate by wet process. Heating to 100
°C initiated the [2+2] CA-RE reaction,
forming the crosslinked polymer films. The films strongly adsorbed Ag* ions, resulting in a well-
defined color change from green to yellow. The antibacterial activities of the Ag* ion-loaded
polymer films were studied. As more Ag* ions were loaded, more potent antibacterial activities
were obtained. In addition, covalent layer-by-layer (LbL) thin films were formed from P1 and P2.
The smooth film formation was demonstrated, and the thickness of the covalent LbL films was
controlled by the layer number.
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Figure 1. (a) [2+2] Cycloaddition-retroelectrocyclizatoin (CA-RE) between electron-rich alkynes and
TCNQ. (b) Postfunctionalization of polystyrene by [2+2] CA-RE of TCNQ and Ag* ion coordination to
the nitrile groups of the product and (c) UV-Vis-NIR spectra of the postfunctionalized polystyrene

with Ag* ions.
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Figure 2. Polymer reaction of P1 and P2 by [2+2] CA-RE to form crosslinked polymer films.

[+ B LG E R Z L CoraT T i
REER LT, BB L TR AR
W% 52 DR TR T& %, TCNQ HIZi3E
BOEARRET VT BIFAET DN, —DODT
IS T HEMDT A D EPEIT T
20 ZLL EOFIINEEEZ 572<72 D, N
JSVTARFNZR G CRIBS72<EA T 357280
[V 7 IARN) — | &R ii(béxﬁ#—ﬁ’mmf‘”f“
BRI MRS IZ STV, TAFr O
BRI H BT I OMIZ, F47 o358
K12 TRV RRER Y FERICEY Vs
EXHWLZ e TED, £, TCNQ OLIZT R
TV 7 J=F L (TCNE) R TCNQ #%E (K%
WHZENTED PO Febh | EROLE
AR 2 (BT T D ENFRETHY
DFEARESCWINALT L Al LRI
BRIV ZEmTED,

3. BAFORA MERE(L

TLF L TCNQ D[ 2+2]fH BRIV SO % i
3 T DORAMEREACIZ W= B2/ 3%,
BHICEFEENE T LI 26T HRIAT
LU SR Pl A2 7mads L A7 E O KRS
R, ZZATIVFR LM ED TCONQ ZHRN

Acc. Mater. Surf. Res. 2022, Vol.7 No.4, 162-168.

T D, FODNTINET HET LT L TCNQ D
[2+2) A INEBRAL SO 23T T LTI IR - —T7
I T BN AT DRV AT LG ERPL-
TCNQ [T+ 5 LN TES (Figure 1b)'7,
TCNQ HIRIX Ag'LlFEAEHAEMER LV
W ZORGTERLZN =T 7 72—k

DR HICAFET DE, BIRMIZ Ag'LHH A
TERTDZ8& RHLE 9%, 77& 7 B —HL
AT D=V IRT sp IR D E B R A 52H
T 57~ HSAB HNZEE XSS B A A
VT D Ag LIEIRAG) O EIN R T MBS
BEERT D7D THD, OO WA JEA
F LT CU', Pd”, AuUbFAEL7Z8, ZiHm
&G RAA U ERMLTH R AN B2
753071" 20)

EPTM: EORNF—7T 787 Z—EEIT 670nm
25 FNEBRAB BRI B DT Okt T
&5 (Figure 1c), — 7. Ag D=RJ/VIEITHANT
T HELFNERBBEI DRI T 5700
AR AAE DY 790nm ~ERJ R 7L, i
WAL 5, NN F L7 DIt EAanz
HEAg EDOGERDRBEL . FIHAYIZPLICRS,
Fio, B bR LR Ag DS RITIR Y T
DR F =T 7872 —fETIIRILT ., "y

164



Acc. Mater. Surf. Res.

(a)

Pristine

0.02 mM 0.2 mM

Pris{ine
0.02 mM

2mM

Absorbance (a.u.)

400 600 800 1000
Wavelength (nm)

https://www.hyomen.org

(b)

Pristine

0.2 mM

Antibacterial activity
o

4

Figure 3. (a) UV-vis-near IR absorption spectra and images of the crosslinked polymer films before

and after soaked in 1,2-dichloroehtane solutions at different Ag* concentrations and (b) images of

the bacteria colonies after the antibacterial tests with and without Ag* ion loading against E. coli.
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Figure 4. (a) Schematic illustration of covalent bond layer-by-layer (LbL) thin film formation of P1

and P2. (b) UV-vis-near IR spectra of multilayer films (1-10 layers) on the ITO substrate and (c)
absorbance changes at 320, 415, and 700 nm during the LbL process. (d) AFM image of the 10

layer LbL thin film.
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