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Abstract: In this study, we presented a newly synthesized pyrene-naphthalene diimide(NDI)-pyrene triad. The optical
and structural properties were examined using various characterization techniques. A donor-acceptor-donor triad molecule
exhibited a strong charge transfer, though there existed neither intramolecular nor intermolecular hydrogen bonding sites,
due to the formation of preferential complementary complex between pyrene and NDI. Powder XRD measurement
revealed a sharp and distinctive X-ray patterns, indicating the presence of microcrystalline-like structure. POM images
showed anisotropic fingerprint texture similar to that of cholesteric phase, and SEM images showed numerous columnar

structures with length of 1

to 10um. Above observation clearly demonstrated that m-complementary NDI-pyrene

interactions in the traid was strong enough to form columnar aggregates in the long range.

Keywords: pyrene-NDI-pyrene triad, UV-visible absorbance, fluorescence, scanning electron microscope(SEM) image,

powder XRD, polarized optical microscope(POM) image
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1-Pyrenemethylamine, 1,4,5,8-naphthalenetetracarboxylic
bisanhydride, DMF, 4%, #gh&, 34k CHCL, CDCL,
73 DMSO-d7h AHEEIgieh B Aol AgH
AloF2 % Sigma-Aldrich(Korea)AFol| A L& 5H4 T}

Triad 29| LS 2oFhd o5 Zrk(Scheme 1).
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Pyrene-NDI-pyrene triad(2): 1-Pyrenemethylamine(110.1mg,
1.44mmol)2} 1,4,5,8-Naphthalenetetracarboxylic bisanhydride
(154.5mg, 0.576mmo)=S S ZehA T o] DMF(10mL)
9} 3 EYstAh HE-S N, purgingdtell A 130°C
oA 16A17F T APsih v T Ho=
Wzhet oL YAawo] 24A17F Bttt =Ty
A& A7IH FEPe2 AT v, Hg
=

=2 &3] FAste AF A=

"H-NMR(600MHz, DMSO-dy): 8.74(4H, m), 8.61(2H, d),
8.36-8.28(6H, m), 8.18-8.06(8H, m), 7.96(2H, d), 3.28(4H, s).

Elemental Analysis: C82.74, H4.05, N4.02(calculated);
C82.18, H4.36, N3.91(measured).
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Scheme 1. Synthetic method of 1-pyrenemethylamine(l) and
pyrene-NDI-pyrene triad(2)
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Figure 1. 'H-NMR spectra of pyrene-NDI-pyrene triad 2.
The inset shows magnified aromatic regions.
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Fgure 2. (a) UV curves of 2(5.0x10°mol/L) in different solvents, (b) Corresponding fluorescence spectra with excitation at 345nm.
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Figure 3. Wide-angle X-ray diffraction patterns of triad 2.
The energy-minimized structure is shown in the inset.
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Figure 504 Hi= He} Zro] nlNg AR =x7}
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3= Ao|th Fdigt AR (Figure 5, right)olA] X,
oA Z2AF5L Zo] 1~10umE2 7]5AH(columnar
structure) & 2 o] F o] QIS EIE 4= Ut

A71o] AF AFloA HiE ule} Zol, triad 2=
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Ao 2 thoFst Asto)sE8A|(charge-transfer complex)7}
FEHE Ao otHn

olde A= =¥, B AFoN AT
triad 2= $2ATSE AL 5 Qe site, JE =
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