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functional mesogenic and self-assembled materials; (2) materials for surface modification;
(3) nanoscale surface patterning; (4) structural, physical, and electronic/optical
characterizations of self-assembled structures/nanostructures; (5) device applications and
characterization; (6) theoretical investigation of self-assembled structures and
nanostructures.
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1. “An Unprecedented Ambipolar Charge Transport Material Exhibiting Balanced
Electron and Hole Mobilities” Liao, Y.-L.; Lin, C-Y.; Liu, Y.-H.; Wong, K.-T.; Hung,
W.-Y.; Chen, W.-J. Chem. Commun. 2007, 1831. (SCI Journal, IF 4.521)
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Oligofluorene” Applied Physics Letters, Vol. 91, No. 16, 163509 (SCI Journal, IF
4.308)
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“Highly efficient orange and green solid-state light-emitting electrochemical cells
based on cationic Ir(Ill) complexes with superior steric hindrance,” Advanced
Functional Materials, Vol. 17, No. 6, 1019-1027 (SCI Journal, IF 6.770)

4. H.-W. Lin, C.-L. Lin, C.-C. Wu, T.-C. Chao, K.-T. Wong, April, 2007, “Influences of
molecular orientations on stimulated emission characteristics of oligofluorene films,”
Organic Electronics, Vol. 8, No. 2-3, 186-197 (SCI Journal, IF 3.636)

5. “Optical properties of oligo(9,9-diarylfluorene) derivatives in thin films and their
application for organic light-emitting field-effect transistors” T. Oyamada, C.-H.
Chang, T.-C. Chao, F.-C. Fang, C.-C. Wu, K.-T. Wong, H. Sasabe, C. Adachi, J. Phys.
Chem. C 2007, 111, 108. (SCI Journal, IF 4.033)

6. Liao, Y.-L.; Lin, C.-Y.; Wong, K.-T.; Hou, T.-H.; Hung, W.-Y.  “A Novel Ambipolar
Spirobifluorene Derivative that Behaves as an Efficient Blue-Light Emitter in Organic
Light-Emitting Diodes” Org. Lett. 2007, 9, 4511. (SCI Journal, IF 4.659)
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1. “Solid-State White Light-Emitting Electrochemical Cells Using Iridium-Based
Cationic Transition Metal Complexes” Journal of the American Chemical Society
(2008), 130 (11), 3413.

2. “Surface Patterning with Fluorescent Molecules Using Click Chemistry Directed by
Scanning Electrochemical Microscopy” Journal of the American Chemical Society
(2008), 130 (8), 2392.

3. “Electrochemistry and Electrogenerated Chemiluminescence of
3,6-Di(spirobifluorene)-N-phenylcarbazole” Journal of the American Chemical
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4. “Benzimidazole/Amine-Based Compounds Capable of Ambipolar Transport: Small
Molecules for High Performance Single-Layer Blue-Emitting OLEDs and Host for
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5. “Star-shaped Mesogens of Triazine-Based Dendrimers and Dendrons as
Nonconventional Columnar Liquid Crystals” Journal of Organic Chemistry (2008),
73, 485.
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Asian Journal (2008), accepted.
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We have established a novel approach for micropatterning method by using scanning
electrochemical microscopy (SECM). The present micropatterning method uses an
ultramicroelectrode (UME) to synthesize Cu (I) locally in the small gap between the tip
and substrate, and catalyze the subsequent “click chemistry”, in which acetylene
containing fluorophore was covalently attached to an azido monolayer pretreated glass
substrate by the formation of triazole (Figure 1). The patterning array can be observed by
a fluorescent microscopy, as shown in Figure 2. # 3% 41— B4 * 7 i &3 ¥ B st
kB R PRTS 2 o BB 2 A1 click chemistry #-¥F § HrRY k7 i AWy
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Figure 1: Local reduction of Cu(Il) to Cu(I) at a gold microelectrode (left) and
immobilization of acetylene fluorophore derivatives onto a glass substrate through click

chemistry to form triazole with azido.



Figure 2. Typical fluorescence microscopy image of a patterned benzothiodiazole array on
the glass substrate.

We have established an efficient synthesis of 4-pinacolatoboronic ester-benzenebiuret,
which allows us to easily introduce the hydrogen-bonding biuret unit onto various
n-conjugated scaffolds by common Pd-catalyzed Suzuki coupling reactions. This
straightforward method of connecting a self-assembly recognition site into m-conjugated
chromophores is an unprecedented strategy. We have successfully applied to synthesize
n-conjugated materials such as oligofluorenes (donor), and oligo(p-phenylenevinylene)
(acceptor) in good yields and studied their interactions and visualized by fluorescence
confocal microscopy imaging. 3% i = 4 F’“ FAT - B EETeA G p KR ’h&ﬁ ’b
4-pinacolatoboronic ester benzenebiuret I #-H 27§ #F ko F A F BREFTH
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The self-assembly behaviors of these compounds and mixtures were also probed by
scanning electron microscopic (SEM). The donor formed vesicles in THF solution (left
figure) and adhere to the worm-like acceptor (right figure) upon mixing them. The
formation of vesicle in THF by small molecule with self-assembly motifs is very unique.
The detail mechanism for vesicle formation is under investigating. §|* SEM L%t %
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A thin film of the terfluorene was found to be sensitive to molecular oxygen with very fast
response time and the sensitivity can be enhanced with ASE and Lasing. B % - &+ 1/
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A new concept of replacing one sidearm of the  discotic
hexakis(4-hexyloxyphenyl)ethynyl)benzene with a laterally-substituted sidearm was
proposed and stepwise developed to accomplish effective improvements of discotic
nematic properties, i.e. lowering transition temperatures, manipulations of Np ranges, and
preserving the discotic nematic superstructure while avoiding column formation.
Employment of this concept to other conjugated discotic molecules are to be investigated.
BERFEERSF2EPHEL TG AP AR DR PEFP RS IR
FLoopwe B+ FEAR o H-F Hsu, S.-C. Chien, H.-C. Chen, Chen,
H.-H.; Yang, Y.-L.; Shih, T.-L.; and Lee, J.-J., “Stable, Low-Temperature Discotic
Nematic Superstructures by Incorporating a Laterally Substituted Sidearm in
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Hexakis(phenylethynyl)benzene Discogens,” Advanced Functional Materials, Vol. 17,
1896-1902 (2007) (SCI: 6.779).

preventing columnar packing <
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We have developed a new scheme to account for the EET coupling for a general class
of molecular systems. The short-range coupling, defined as the contribution from Dexter's
exchange coupling and the overlap effect, was obtained as the difference of the EET
coupling from this new scheme, and a precise account of the Coulomb coupling. To the
best of our knowledge, the short-range couplings in EET is characterized precisely for the
first time. For a pair of stacked naphthalenes, the short-range coupling is very similar to
the triplet-triplet energy transfer coupling in both magnitudes and the distance dependence.
This result confirms that the short-range coupling is similar to the triplet-triplet energy
transfer, in both their physical grounds and the numerical values. This work will be
important for characterizing the transportation of excitation energy as well as electron
transport processes in the liquid-crystal forming materials. B 503 i £ # 45 > VP
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The short-range component of EET (left) is very similar to the triplet-triplet

spin-exchange coupling (right) in both the decay rate and basis set dependence. Shown are
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calculations for a pair of stacked naphthalenes. it £ ## § ¢ s s (=) = £
Ao P ERFBEE(Z) Bl 5% E EES B T £ fpenapthalene 4 + B FE&E
?" R BT i R R TR

Hsu, C.-P.*; You, Z.-Q.; Chen, H.-C., “Characterization of the Short-Range Couplings in
Excitation Energy Transfer” J. Phys. Chem. C, 2007 (accepted).
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e R ARz BRI REE I IR LITL TR Gk
(Electrogenerated Chemiluminescence, ECL)Z #73 © F] & ig— & 2 A = L 35 < eh
> HRw € Frd) excimer A1) = > H ECL &k £ 7 v ,%gsi 7 e o A B 37 (Fig.3)
(J. Amer. Chem. Soc. 2008, 130, 634) - s 7 7 g3+ 442 Alg3 it &4 > H 25 2§67
FF £9f% da 4P > 4r smectic phoase, column phase # » ¥ A& f o I N, X ¥
£ 3 45k aF 4 (Fig. 4) (Adv. Mater. 2008, in press) o 1% A+ *FE51 ~ 2 ¢ P
E, B TG RBI A IR A S TR R EER L 5.
SEFSEA R A 4 0 A dufptiet s GAREE o A ¥ - BERAEF
i RGP e R HFERFPRSY §H o FEGEL EF T E(Fig 5) e
AR F A1 B k2 pentacene ¥ B M SgA o U B g Ol AR 0
T35 245442 5 7 5t (Fig. 6) (Org. Lett. 2008, in press) - For the first time,

eelectroluminescent (EL) emission from single-layered solid-state light-emitting

i

electrochemical cells (LECs) based on host-guest cationic iridium complexes has been
successfully demonstrated. The devices show white EL spectra (Commission
Internationale de 1'Eclairage coordinates ranging from (x, y) = (0.45, 0.40) to (0.35, 0.39)
at 2.9~3.3 V with high color rendering indices up to 80. Peak external quantum efficiency
and peak power efficiency of the white LEC reach 4 % and 7.8 Im/W, respectively. These
results suggest that white LECs based on host-guest cationic transition metal complexes
be a promising alternative for solid-sate lighting technologies. (Fig. 1) (J. Am. Chem. Soc.
2008, 130, 3413). We reported the significant reduction in turn-on times of LECs by
tethering imidazolium moieties onto a cationic Ir-complex. The improvement is ascribed
to increased concentrations of mobile counterions (PFs ) in neat films and consequent

increase of neat-film ionic conductivity. These results demonstrate that such a technique is
7



useful for molecular modifications of ionic transition metal complexes (ITMCs) to
improve turn-on times of LECs and to realize single-component ITMC LECs compatible
with simple driving schemes. (Fig. 2) (Chem. Asian J. 2008, accepted). Electrogenerated
chemiluminescences (ECL) of a series of highly fluorescent fluorene end-capped
derivatives have been achieved. The terminal fluorene groups provide excellent steric
hindrance for suppressing the excimer formation during the recombination of radical
cations and anions, rendering efficient ECL. The emitting colors can be tuned by tailoring
the structural features of central cores. (Fig.3) (J. Amer. Chem. Soc. 2008, 130, 634). Ionic
self-assembly was used as a convenient process to template luminescent smectic and
columnar liquid crystalline phases from ionic Alqs complexes. These are soluble in
organic solvents and transparent and luminescent films can be obtained by slow
evaporation or spin-coating. (Fig. 4) (Adv. Mater. 2008, in press) ° In order to manipulate
inter-discotic interactions, fluoro groups have been introduced onto the periphery of
disk-like compounds. By introducing different numbers of fluoro groups, intermolecular
attractions can be modulated to form various packing motifs. As the specific
intermolecular interactions with the aid of F groups increase, the packing of the molecules
becomes more ordered. Moreover, the liquid crystalline temperature range also increases
with increasing number F groups introduced (Fig. 5). A CO adduct of pentacene with
unsymmetrical structure is synthesized, which is soluble and can be spin-coated into thin
films. Pentacene is regenerated in near quantitative yield by either thermal or
photo-induced elimination of CO. OTFT devices fabricated by this material exhibit typical
FET characteristics. (Fig. 6) (Org. Lett. 2008, in press).
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(1) Patterning methods use scanning electrochemical microscopy (SECM) either
depend on a destructive modification of chemical contents on an insulating substrate
or heavily relay on the electrochemical behaviors of the target materials that will be
deposited onto a substrate under an applied potential. Here, we have established a
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novel approach for micropatterning using SECM tip to generate Cu (I) locally for
catalyzing the subsequent “click chemistry”, in which acetylene-containing
fluorophore was covalently attached to an azido monolayer pretreated glass substrate.
The resulting array can be visualized by a fluorescent microscopy. — 4 m 3 7 i* &
Foh RS 0 58 - BT B N FFMTEAL - F kPR
H%aﬁﬁg;i—ﬁaﬁ@% ~ymmrmﬁﬂ’ﬁd&?ﬁﬁ»£$ (il
mAARTRELSF LI FRIER MM /'Ufﬁ A G o NP At - BT
R ERR %Eﬁ&éxﬁé?lﬂﬁﬂ%fr % o ip 2 £ click chemistry #-7 7 4
FRE RE i APy s F o 5d SECM A2 2 Cu(Dilit B ek xh5 g 2 p 2
Krr BB gg e xJ 5618 I ¥ e HMERE> o
(2)  An unprecedented strategy of connecting a self-assembly recognition site into
n-conjugated chromophores has been established. The presenting method allows one
to attach a self-assembly motif, here is biuret, to various designated scaffolds
containing with specific functions. Interesting intermolecular interactions behaviors of
oligofluorenes (donor) and oligo(p-phenylenevinylene) (acceptor) bearing with biuret
groups and the mixtures of donor and acceptor have been characterized by
fluorescence confocal microscopy imaging and scanning electron microscopic (SEM).
The formation of vesicle in THF by small molecules with self-assembly motifs is very
unique and rarely reported. # i x4 B - B 2RTHL Fp e RS E A
4-pinacolatoboronic ester benzenebiuret - ﬁ-:—ﬁ Ik ST R ﬁ’i‘ AERESE
AR ERE g kR S S ‘KWKF'”"} RS SERS X &L%fli
Zkﬁﬁéﬁﬁﬁﬁﬁb"bﬁ 1?%%&%#&@%ﬁasm4wwﬁ
AEHG AT EAFRSE A E R R R Sk Jo%ﬂ* A S )
”*’«#f!“* cEXRAT EhAG p KA L vesicle BH o BB AT EER
% THF t‘ A5 vesicle IR H L F R o
(3) A neat ﬁlm of oligofluorene shows unique oxygen sensing features including
very fast response, repeatability and high emission efficiency. Taking advantage of the
fact that this oligofluorenes is a good media, the sensitity can be enhanced by over
10-fold and 20-fold using the ASE and lasing action, respectively. The results indicate
that other than conventional dyes dispersed in polymer support, oligofluorenes thin
film is another class of attractive material for oxygen sensing. '“ 42— &4 L8R ~
BAF M F R R I oligoﬂuorene R A "3—?1] 7 EA
% 2k P P-cniREl o 4% oligofluorene 2o 2k o F ST 1L~ ) 3 4
HEERRIREH20E -
(4) To the best of our knowledge, the short-range couplings in EET is characterized
precisely for the first time. This work will be important for characterizing the
transportation of excitation energy as well as electron transport processes in the
liquid-crystal forming materials. 2 5 R4 B 7 - i@ * A Ap g § A F kK
FPFFEERTIMEE o TAY ‘3‘ VPR IR R A A e A £ @
Vs zE PAcEE o B LR AH o
2008
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B G RERGT RS TR LA LIS S HER B R R %o
AT L RE LS B er'p«kﬁg;ﬁ] s T kAT H- e g3 HiE
BEReF T T SRR e R %ﬁ_+r},ubiﬁ“é&7ﬁ%r‘]%;ﬁ%a,u
THAF 6 FEHPEE R ek Bt T 0E J%.“?‘)*Jr‘“} B AT R R
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