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Figure S1 1H-NMR spectrum of OS-Br in CDCl3
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Figure S2 13C-NMR spectrum of OS-Br in CDCl3



S3

Figure S3 29Si-NMR spectrum of OS-Br in CDCl3
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Figure S4 MALDI TOF-MS spectrum of OS-Br.
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Figure S5 1H-NMR spectrum of OS-mimBr in DMSO-d6
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Figure S6 13C-NMR spectrum of OS-mimBr in DMSO-d6

Figure S7 29Si-NMR spectrum of OS-mimBr in DMSO-d6
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Figure S8. (a) UV-vis spectra of PmimTCNQ (5.95×10-7 M; blue, 1.19×10-6 M; yellow, 
5.95×10-6 M; green) in CHCl3, (b) the calibration curve using absorbance of PmimTCNQ 
at 843 nm (○) and the absorbance of prepared OS-mimTCNQ at 843 nm (◊).
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Figure S9. EDX analysis of OS-mimTCNQ.

かご型オクタシリケート核デンドリマーを足場とした
TCNQ電荷移動錯体による透明導電性コーティング材料の開発

京工繊大院工芸 ○入

江

康行・中建介

Drop-casting method Spin-coating method

Conclusions

OS-core dendrimer

Flexible organic branch

Rigid inorganic core

Solid state

Polyhedral octasilicate (OS)

*Rigid and cubic inorganic 
cage structure.
*Organic segments.
→Organic-inorganic hybrids.

A 7,7,8,8-tetracyanoquiodimethane (TCNQ) anion radical-terminated polyhedral octasilicate (OS)-core dendrimer (OSmimTCNQ) was prepared by anion 
exchange of a imidazolium salt-terminated OS-core dendrimer with LiTCNQ. The coating films on glass substrates were obtained from acetonitrile solution of 
OSmimTCNQ with neutral TCNQ via spin-coating method. This coating film possessed transparency and showed conductivity.

Synthesis of POSS-core dendrimers

This work

Organic charge-transfer complex
Donor

Acceptor

Mixed-valence state

*High electroconductivity
*Poor molding processability

7,7,8,8-tetracyanoquinodimethane
(TCNQ)

Terminal units →
Imidazolium salt

Development of Transparent Conductive Coating Materials Based on Polyhedral Octasilicate-Core 
Dendrimer Scaffold-Mediated TCNQ Charge Transfer Complex.

Preparation method

SEM images

UV-vis-NIR spectra

OSmimTCNQ

×50

×500

Run A Run B Run C OSmimTCNQ

Run A Run B Run C OSmimTCNQ

*OS-stacks formed high electroconductive membrane. 
* Maximum electroconductivity of  0.52  Scm-1 was obtained.
*OS-stacks that prepared by spin-coating method (Run D) possessed transparency 
and showed conductivity.

UV-vis-NIR spectra ATR-IR spectrum

TCNQ

TCNQ dimer

Introduction

SEM images ×50 ×500

a) Measured by four-terminal method

a) 

a) 

Glass substrate Plastic substrate

Drop-casting method

Spin-coating method

IR spectra

Figure S10. Photograph of OS-CT1.0 on a polyvinyl chloride film.
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Figure S11. FT-IR spectra of OS-CTX (X = 0.7, 0.8, 0.9, 1.0, 1.1, 1.2, and 1.5).
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Figure S12. XRD pattern of OS-mimTCNQ.


