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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

n-m stacking¥} 22 WS IRHEY AT AL
Hiole =29 ¢4 &3 A
of wjf Fastch olg ¥ A
o] &(charge transfer, CT) @& +HstA =HH, ¥
F e A AT dojuy o]F o] &3t &
3t AA platformo 2% H438 4~ 9},

Pyrene2 A5} 21 9(oxidation potential)7} FobA n-A
A7 wjg- FHE AR FA(donor) SFER
oY, Wb, naphthalene diimide(NDI)= #h¢1 Z9|(reduction
potential) 7} WobH mRA7l HEste] MRl Az}
HH|(acceptor)  BFFER 7R, Azl Fx§
donorE2 3} AR} BE3SE acceptorER S AT A
3] pBnE =AY SHAE FHsH 553 CT
Aol gt or IHHE Zow dEA Stk

4, pyrenedt NDIZ F4€ ohgFet HAF A4

TCorresponding author: Jong S. Park (jongpark@dau.ac.kr)
Tel.: +82-51-200-7330 Fax.: +82-51-200-7540

(©2014 KSDF 1229-0033/2014-12/305-310

A} ¥HA|(donor-acceptor, D-A) A|AHlo] HT HIET
. E3], pyrene-NDI A(pair) AeiQl Mz} &
A (m-n stacking)s LH5H7] wEo] =EA
(rotaxane), 7J €] (catenane), A}7] X Z=EXA}
(self-healable supramolecular polymer) Fo2 283
% oIt Ea NDI® pyrenco] D-AZEH ] At
2ATRAS YAs eSS PAEL 2 54
o] wistel Sol thabet Swolx Azl e,

E Ao A= pyrene-NDI-pyrene®] triad S}HHE
(013t wiad 2)& FAFRAT, olo] waATO| E
T A 4L D-A-D triad= oFZ7tA] B vp ¢l
£ A2e Fxolth Eah BAT wiad 29 Fat
4, 724 BAS FRE L FWAH, Xy 5
4], SEM Az, POM AMZl 5 cheFel 7] 7] &4
& Fgetel Brlehale.

2, o

11

2.1 A

Pyrene-NDI-pyrene triad®] 34 W B4 =H o



306

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 2] SJEHE QoFoPH Thaa} Lck(Scheme 1).

I-Pyreneetiylaning(1): 1-Pyrencethylamine 12 1-Pyreneethylamine
hydrochlorideE NH,OH& oA F3 sl A=
Atk Fopkg ol Fo] Soz Fzey WFA
2% o 9Ee 34 FHL ANA gL o
WGl AHgstTh
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Pyrene-NDI-pyrene triad(2): 1-Pyrenemethylamine(110.1mg,
1.44mmol)2} 1,4,5,8-Naphthalenetetracarboxylic bisanhydride
(154.5mg, 0.576mmol)E T ZctAF o] DMF(10mL)

oF A Estdch W& N purgingdlof A
130°Coll A 16A17F &<t A Pstet. vhg & A2
02 YA thE Y] 2447 Bt

FAT o,

$a AR AW BHY
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o= ot
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'"H-NMR(600MHz,DMSO-de): 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.



Pyrene—Naphthalene Diimide—Pyrene Triad2| £

(a)

05l —— Water ——— DMF --c.c DMSO
@ 06 ,'|l
: 4
S 04 g Eu-':_:'}\
: if!E :f::""" £
0.2 '|,!|: ,.. e

0.0 v/ kﬂ.‘""“""“""‘:"-ﬂmmﬂ.ﬂ.wmn
300 350 400 450 500 550

Wavelength (nm)

0x
pl
MHO
0x
=2
=
9
re
ol

307

DMF

veesss DMSO

PL Intensity (Normalized)

400 450 500 550 600
Wavelength (nm)

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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