
This article was downloaded by: [UZH Hauptbibliothek / Zentralbibliothek Zürich]
On: 21 August 2013, At: 05:26
Publisher: Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954
Registered office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH, UK

Molecular Crystals and Liquid
Crystals Science and Technology.
Section A. Molecular Crystals and
Liquid Crystals
Publication details, including instructions for authors and
subscription information:
http://www.tandfonline.com/loi/gmcl19

Synthesis and Luminescent
Properties of Lanthanide-Cored
Supramolecular Complexes Based on
Porphyrins for Optical Amplification
Kyung Lim Paik a & Hwan Kyu Kim a
a Dept. of Polymer Sci. & Eng., Hannam Univeristy, Taejon,
306-791, Korea
Published online: 24 Sep 2006.

To cite this article: Kyung Lim Paik & Hwan Kyu Kim (2001) Synthesis and Luminescent
Properties of Lanthanide-Cored Supramolecular Complexes Based on Porphyrins for Optical
Amplification, Molecular Crystals and Liquid Crystals Science and Technology. Section A.
Molecular Crystals and Liquid Crystals, 370:1, 185-188, DOI: 10.1080/10587250108030067

To link to this article:  http://dx.doi.org/10.1080/10587250108030067

PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy of all the information
(the “Content”) contained in the publications on our platform. However, Taylor
& Francis, our agents, and our licensors make no representations or warranties
whatsoever as to the accuracy, completeness, or suitability for any purpose of the
Content. Any opinions and views expressed in this publication are the opinions and
views of the authors, and are not the views of or endorsed by Taylor & Francis. The
accuracy of the Content should not be relied upon and should be independently
verified with primary sources of information. Taylor and Francis shall not be liable
for any losses, actions, claims, proceedings, demands, costs, expenses, damages,
and other liabilities whatsoever or howsoever caused arising directly or indirectly in
connection with, in relation to or arising out of the use of the Content.

http://www.tandfonline.com/loi/gmcl19
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/10587250108030067
http://dx.doi.org/10.1080/10587250108030067


This article may be used for research, teaching, and private study purposes. Any
substantial or systematic reproduction, redistribution, reselling, loan, sub-licensing,
systematic supply, or distribution in any form to anyone is expressly forbidden.
Terms & Conditions of access and use can be found at http://www.tandfonline.com/
page/terms-and-conditions

D
ow

nl
oa

de
d 

by
 [

U
Z

H
 H

au
pt

bi
bl

io
th

ek
 / 

Z
en

tr
al

bi
bl

io
th

ek
 Z

ür
ic

h]
 a

t 0
5:

26
 2

1 
A

ug
us

t 2
01

3 

http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions


Synthesis and Luminescent Properties of 
Lanthanide-Cored Supramolecular Complexes 
Based on Porphyrins for Optical Amplification 

KYUNG LIM PAIK and H W A N  KYU KIM 

Abstract We have investigated the development of lanthanidecored 
supmolecular complexes containing porphynns to circumvent the solubility 
problem and maximize the optical amplification properties. Their chemical 
structures were identified by FT-IR, 'H-NMR, UV-Vis absorption and 
emission spectroscopies. FB-Por 1 and 2 show a very intense W-visible 
absorption band at 419 nm, which is attributod to the Soret band. In addition, 
the relatively weak bands at 516, 551, 591 and 647 nm are assigned to the Q 
bands. Upon a photoexcitation wavelength with 430 nm, the PL spectra of FB- 
Por 1 and 2 exhibit a strong band at 653 nm and a weak peak at 715 nm. Zn- 
Por 1 and 2 show a very intense band at 420 nm for B-band n-z' transitions. In 
addition, the weak bands at 547 and 585 nm were assigned to the Q bands. 
With an excitation wavelength of 430 nm, the PL spectra of Zn-Por 1 and 2 
show a moderate band at 596 nm and a strong band at 646 nm. 

Kevwords Lmthanide-cored supramolecular complex; Porphyrins, Ligand- 
exchange reaction, Optical amplification, Photoluminescence 

INTRODUCTION 

To achieve the superhigh speed telecommunication systems, the development 
of integrated planar waveguide optical amplifiers is extremely essential. At 
present, erbium-doped silica amplifiers are widely used. But, the poor 
solubility of lanthanide cations (Ln3') in conventional inorganidorganic media 
leads to the low amplification property, When the higher doping concentration 
of lanthanide cations was introduced, clustered Ln3+ species can be formed, 
which in turn has limited the amplification property. It is ascribed to the 
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cooperative encrgy-transfer proccsses (i.c., self-quenching process) between 
the clustered Ln3+ species. Their processcs reduced the intensity of 
luminescence. To circumvent the solubility problem and maximize the optical 
amplification property, we have investigated the development of lanthanide- 
cored supramolecular complexes containing porphyrins. In this paper, wc 
describe the synthesis and luminescent properties of lanthanide-corcd 
supramolecular complexes containing porphyrins. 

cz F m (  +pe+ 12 2=Qy+J MFiEtOH YY 
4) 

ZRPor2 FB-Port FB-Purl 

SCHEME 1 Synthetic routes to the dipyrromethane and the porphyrins 

Er 4ornpler I 

SCHEME 2 Synthetic routes to the lanthanide-cored supramolecular complex 
based on porphyrin. 

RESULTS AND DJSCUSSION 

PreDaration of lanthanide-cored suvramolecular comolexes based on 
porvhyrins 
The dipyrromethane and porphyrins were synthesized according to a procedure 
described by Lindsey et al. [l].-The synthetic routes to the dipy&meihane and 
porphyrins were shown in SCHEME 1 .  Their chemical structures were 
identified by FT-IR, 'H-NMR, W-Vis absorption and emission spectroscopics. 
A 'H-NMR spectrum of FB-Por I showed two characteristic peaks of 4.1 and 
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LANTHANIDE-CORED SUPRAMOLECULE BASED.. 187 

-2.85 ppm assigned to the methoxycarbonyl and the pyrrole N-H groups, 
respectively. Those peaks disappeared in the Zn-Por 2, after the insertion of 
Zn(I1) ion into a pre-hydrolyzed porphyrin [3]. In the UV-visible spectrum, 
FB-Por 1 and 2 showed a very intense band at 419 nm, which was attributed to 
the Soret band. In addition, the relatively weak bands at 516,551,591 and 647 
nm were assigned to the Q bands. Upon a photoexcitation wavelength with 
430 nm, the PL spectra of FB-Por 1 and 2 exhibited a strong band at 653 nm 
and a weak peak at 715 nm (see FIGURE 1). 

FIGURE 1 UV-Vis absorption and PL spectra of FB-Por (COOCH,) (left) and 
FB-Por (COOH) (right) in chloroform solution 

Also, Zn-Por 1 and 2 showed a very intense band at 420 nm for B-band x-n. 
transitions. In addition, the weak bands at 547 and 585 nm were assigned to 
the Q bands. Generally, metalloporphyrins were more symmetrical 
macrocycles than free based porphyrins, so that their Q band spectra consisted 
of only two bands. With an excitation wavelength of 430 nm, the PL spectra of 
Zn-Por 1 and 2 showed a moderate band at 596 nm and a strong peak at 646 
nm (see FIGURE 2). 

W r g h  N 

FIGURE 2 UV-Vis absorption and emission spectra of Zn-Por (COOCH,) 
(left) and Zn-Por (COOH) (right) in chloroform solution. 
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i S'. 

As shown in SCHEME 2, lanthanide-cored supramolecular complexes based 
on porphyrin were synthesized using the ligand-exchange reaction. First, we 
synthesized an Ercored supramolecular complex using the Er(1II) Acetate, 
according to the previous Frechet's method 121. But, the reaction did not 
proceed because of the chemical stability of Er(II1) Acetate and steric 
hinderance of porphyrin. So, we achieved successfully the synthesis of Er- 
cored supramolecular complexes based on porphyrins using ErC13 in a 
different synthetic method. Their chemical structures were identified by FT-IR, 
'H-NMR, UV-Vis absorption and emission spectroscopies. In progress, their 
luminescent and optical amplification properties arc being investigated. 
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