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Aggregation-induced photoluminescence enhancement of
polymetalloles by energy migration

Hyungjun Kwon, Dachyuk Jung, Jinwoo Song, Seunghyun Jang, Bumseok Kim,
Yonghee Kwon, Sungdong Cho’, and Honglae Sohn’

Abstract

Aggregation-induced emissions of polymetalloles have been investigated since they are very attractive in their possible
optoelectronic applications such as P-LED's and Sensors. Size of nanoparticulates was measured by using scanning
electron micrograph and was about 200-300 nm. Phenylmethylpolysilane (PMPS) and polymetalloles emit the light at
360 nm and 520 nm, respectively. However, the aggregates of polymetallole containing PMPS exhibit an enhanced
emission band at 520 nm, indicating that the energy transfer occurs from PMPS to polymetalloles in aggregates. Emission
intensity of PMPS/polymetallole nanoparticulates at 520 nm increases depending on the aliquot of PMPS.
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2.1. DX g

AoA 0|88 497142 Schlenk line techiques
S ARElg o BE AEe tigh AL ol= R sp
sloll A Aa)stAct. Aol ARS-gF = E Al2F, dipheny-
lacetylene, lithium, silicon tetrachloride, phenylmethyl-
dichlorosilane, sodium%-& Aldrich®} Fisheroll A #¢)
dtod FulR ARE3IoH Sulls o} 22 Fh2 Sl
sodium/benzophenone =} 37 24117+ o)A} EF A 7]
5 F-479] THF$} diethyl ether, hexane, toluene §-&
AH&-8HSA ). Polytetraphenylsilole(PTPS)2H®!  phenyl-
methylpolysilane(PMPS)S]® 34 T8t Ao Byd &=
ol Wl $4 =1 th(Scheme 1). PTPS; yield=40 %,
M=5500, Mo/M=1.11; '"H NMR (300.133 MHz, CDCly)
§=6.30-7.40 (br, m, Ph), 3.56 (br, OMe); '*C NMR
(75.403 MHz, CDCl) $=53.6 (s, OMe); 125-131 (m,
silole carbons); 137-147 (br, m, Ph). PMPS; yield=70
%, Ma=52x10°, M/M,=1.11.

2.2. U SFHje| &y

PTPS/PMPS -3 A 9] €44 HAd5 Pres i
EAEZ THF 90 591 F o] golo] PMPSE F7)
ZFEOZ 100 %, 200 %, 300 %, 400 %, 28] 3L 500 %
Z7HIA A7kt R 7R AR E FHlsli 2
A& GNEE 90 % F5148]9] Fisherol ] 7Y% HPLC
grade o) 2781 polysilole®} F327} 10 mg/L7} 5
2E g F 2o o 3A7HE< wykste] PIPS/

PMPS =S3AE A8kt

/ \(Pm / \(Ph‘;
[82 §
Cl/ \CI

(1) 2Li, THF
e ———————

(2) MeOH Si
MeO/(/ 7n\OMe
PTPS
Fl’h
Na
PhMeSiCl, — Si *
toluene, reflux _e l %
Me
PMPS

Scheme 1. PTPSS} PMPS2] 34
Scheme 1. Syntheses of PTPS and PMPS.
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& sH(fluorescence) 2= EH-& Perkin-Elmer Lumi-
nescenece Spectroscopy LS 50BES o] &3} L
B84 Er¢) THE, toluene® H,0% Fisherol 4
HPLC gradeE #9)38ted A&3817] Aol g W&
BB gles RIS O A glo] A
L3ttt @ &4 A $3H S PIPSS] Fxv
10 pgl HEE AdAT 5EE FAANR PTPY
PMPS Lh=r] @#he] AP FE-SEM(Cold Field Emis-
sion Scanning Electron Microscopy, Hitachi S-4700).2.
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Polymetalloled &4]] Ao} AlZulgo] 2§
H B33} 57} 78] SFE & silole®]t germoleo] A
AT, AZvke-A vk, B AEA20
7o 4 AR A3E0] dA2d ZEAEelt

Poly(2,3,4,5-tetraphenyl)silole<  2,3,4,5-tetraphenyl-
1-silacyclopentadiene 3} Si-Si &+ AlE F 74 258
2 7EAAL o Age) B¥s) 57t vele g &
HEH S 7 dge g Yoldrh Zz4(polysi-
laney- Foll SHg s 1R ] g dlen =
4 GHollA £ WF(photoluminescence)ys 7HA]
2 Uk B3 22 AF AE=X(hole conductivity)2h
2 ¥)4g 33 A81-&(nonlinear optical susceptibil-
ityy& VBAL Ut ol 2 4E e HelEAE
£ IEA AEoM Y o-¢" 4B A SH(delocalization)
of 71Q1gtch. webA Fe A2 =2 HOMO(highest
occupied molecular orbital}E 7Fx] 3L lo] A} FA|
{electron donor) &L &+, A& (silole)yS & g
ANE 713 9len 57 729 butadiene®! =* A
Z3rel A2 o ASTS Atolo] Admatge o

B 1. A MzoAle PTPSS PMPS] T &
Table 1. Concentrations of PTPS and PMPS in aggregates
samples.

A& PTPS®] ¥ (mg/L)

PMPS?| %1 (mg/L)

1 10 0
2 10 10
3 10 20
4 10 30
5 10 40
6 10 50
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Fig. 1. Photoluminescence spectra in THF (O; PTPS, [];
PMPS, O; PTPS/PMPS).
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Fig. 2. Photoluminescence spectra in aggregates (O; PTPS
aggregates, []; PMPS aggregates, <; PTPS/PMPS
aggregates).
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