
This article was downloaded by: [University of California, San Diego]
On: 15 August 2012, At: 23:26
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

Intramolecular Charge Resonance
Interaction in meso-2,4-Bis(4-(4-
nitrostyryl)pyridinium)pentane
ditetraphenylborates upon Steady
Photolysis in Solution
Sang Hyun Park a & Toshihiko Nagamura a b
a Department of Electronic Materials Science, The Graduate
School of Electronic Science and Technology, Shizuoka
University, 3-5-1 Johoku, Hamamatsu, 432-8011, Japan
b Molecular Photonics Laboratory, Research Institute of
Electronics, Shizuoka University, 3-5-1 Johoku, Hamamatsu,
432-8011, Japan

Version of record first published: 24 Sep 2006

To cite this article: Sang Hyun Park & Toshihiko Nagamura (2001): Intramolecular
Charge Resonance Interaction in meso-2,4-Bis(4-(4-nitrostyryl)pyridinium)pentane
ditetraphenylborates upon Steady Photolysis in Solution, Molecular Crystals and Liquid
Crystals Science and Technology. Section A. Molecular Crystals and Liquid Crystals, 370:1,
249-252

To link to this article:  http://dx.doi.org/10.1080/10587250108030081

PLEASE SCROLL DOWN FOR ARTICLE

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

http://www.tandfonline.com/loi/gmcl19
http://dx.doi.org/10.1080/10587250108030081
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions


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.

The publisher does not give any warranty express or implied or make any
representation that the contents will be complete or accurate or up to date. The
accuracy of any instructions, formulae, and drug doses should be independently
verified with primary sources. The publisher shall not be liable for any loss, actions,
claims, proceedings, demand, or costs or damages whatsoever or howsoever
caused arising directly or indirectly in connection with or arising out of the use of
this material.

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
C

al
if

or
ni

a,
 S

an
 D

ie
go

] 
at

 2
3:

26
 1

5 
A

ug
us

t 2
01

2 



Intramolecular Charge Resonance Interaction in 
mesu-2,4-Bis(4-(4-nitrostyryl)pyridinium)pentane 

ditetraphenylborates upon Steady Photolysis 
in Solution 

SANG HYUN PARKt and TOSHIHIKO NACAMURAtt 

iDepctrtnieni ( I f  Electronic Materials Scierice, The Graduate School of Electronic 
Science rind Tochizology, Shizuoka L'niwrsitj cind IMoleculur Pliotoriics 

Laborarory, Research Iristitutc of E/rc:lronic.r. Shizuoka University, 
3-5-1 J o l l o k ~ .  Hai?lam<itszl. 432-80 I I ,  Japan 

A new o, o'- type bichromophoric model compound, meso-2,4-bis 
(4-(4-nitrostyryl)pyridinium)pentane (meso-B4SPCSZ+) ditetraphenyl- 
borates, has been prepared. A conformational analysis of 
mesu-B4SPCS2+ was performed by using 'H NMR spectroscopy. Its 
charge resonance bands were also studied by absorption spectroscopy 
upon steady photolysis at room temperature. 

Keywords charge resonance (CR) band; dimer radical cation; 
meso-2,4-bis(4-(4-nitrostyryl)pyridinium)pentane ditetraphenylborates 

INTRODUCTION 

Intramolecular interaction between two chromophores is one of the 
interesting problems in science and technology and has been studied 
extensively. In the previous study, we reported 1,3-bis(4-(4-nitrostyryI)- 
pyridinium)propane (B4SPC32') ditetraphenylborates salt showed two 
intramolecular charge resonance (CR) bands with remarkable color 
change [ 11. Tri-methylene bridge gave more favorable configuration for 
intramolecular interaction of two chromophores than other type of 
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compounds bridged with shorter or longer chains, c.g., ethane, butane 
and hexadecane [ 1,2]. 
In this study-, we prepared msso-2,4-bis(4-(4-nitrostyryl)pyridiniurn)- 
pentane ditetraphenylborates (meso-B4SPCS2’(TPR-)2) expecting more 
stable geometrical conformation of intramolecular dimer radical cation 
than usual w ~ w ’- type bichroinophoric model compounds. We 
investigated the steady photoexcitation at room temperature in 
acelonitrile I ACN) solution. 

SYNTHIISIS 

mt..so- and d, I-2,4-Pentanediol and their ditosylates (1s.) wcrc‘ 
synthesized according to Pritchard 131 and Eliel [4]: respcctivcly. 
~ieso-B4SPC5~’(Ts-)~ salt was obtained by reacting equimolar amount: 
of 4-(4-nitrostyryl)pyridine and me.so-2,4-pcntanediol ditosy lates under 
stirring in dry ACN at 82 ‘(2 for 72 hr~ The reaction flask was cooled 
to room temperature at the end of reaction. The precipitate was washed 
with the addition of ethyl acetate and dried in vacuum for 12 hr. 
Counter ions of rne.so-R4SPCS2+(Ts~)~ salts were exchanged with 
tetraphenylborate in methanol. The ‘11 NMK spectrum showed all 
aromatic protons as well-defined doublets ( h = 7.770 - 9,187). The 
methyl group signal gave a doublet at 6 = 1.961 (.I 7 6.593 Liz’). 

M F A  Sl JRF, VENT S 

Purity was (.onfirmed by using TIC, HPLC ( J N  1.C-918 RAT) and ‘1-1- 
NMR (300VHz). Absorption spectra were measured with Hitachi 
LJ-3500 at 0.25 mM in ACN. Solutions deaerated by thc 
freeze-pump-thaw method were irradiated with a Hamamatsu 150 W 
Xe-Ilg lamp through a band pass filter ( k c ,  = 405 nm) at room 
temperature. The band pass filter was used to prohibit the excitation of‘ 
radicals and dimer radical cations. which might change to another form 
at the excited states. 
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INTRAMOLECULAR CHARGE RESONANCE INTERACTION 251 

RESULTS AND DISCUSSION 

De Schryver has proposed that TG/GT is the most stable conformation 
in meso-2,4-di(N-carbazolyl)pentane while TT and GG conformations 
are present at room temperature for dd, Il-2,4-di(N-carbazolyl)pentane 
[S]. T and G stand for trans and gauche configuration, respectively. Two 
adjacent styrylpyridinium groups in ~ ~ S ~ - B ~ S P C ~ ~ ' ( T P B - ) Z  can also 
effectively interact upon photolysis at room temperature because 
electronic interactions between them may form fully overlapped 
alignment. In figure 1, the difference absorption spectrum of 
meso-B4SPC5*+(TPB-)2 in 0.25 mM ACN solution, observed after 
irradiation through a band pass filter, shows four new bands with peaks 
at 424 run and 524 nm in the visible (VIS) region and with peaks at 91 7 
nm and 1679 nm in the near infrared region (NIR). Absorption peaks at 
about 424nm and 524 nm were assigned to the short and long axis 
transition of nitrostyrylpyridinium radicals. The NIR absorption peaks 
at about 9 17 nm and about 1679 nm were most probably caused by the 
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FIGURE 1 The difference absorption spectra in 350 - 2200 nm region of 
~ ~ S O - B ~ S P C ~ " ( T P B - ) ~  (0.25 rnM) irradiated for (a) 1 min, (b) 2 min, (c) 3 rnin and 
(d) 4 rnin in ACN through a band pass filter (405 nm). The enlarged spectra in a 750 - 
2200 nm region are shown in the insect. 
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charge resonance interaction of thc sandwich form and partially 
overlapped foim in intramolecular dimer radical cations with 
stabilization energy, AH 65.2 kJ mol-’ and AH = 35.5 kJ nm-’.  
respcctivcly. These CR bands observed in  rneso-R4SPC5”(TPR-)2 werc 
stronger and slightly blue shifted as compared with those in 
bichroniophoric compounds, 134SPC3” [l] .  These results clearly 
indicate that geometrical configuration i n  mcs(7-B4SPC52+(7’PB-~~ 
contributed 1.0 the formation of more stabilized intramolecular dimer 
radical cation. The present study will contribute a great deal to control 
the photoresponses in the NIR region. 

lo clarif3- various factors affecting thc CR band i n  intramolecular dinier 
radical cation, we synthesized mcsa-2,4-bis(4-(4-nitrostyr~l)- 
pyridiniurn)pentane ditetraphenylborates. Tt show-ed very stablc and 
strong CR bands in the NIR region; which corresponded to the 
formation o f  more stabilked intramolecualr dinier radical cation. 
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