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The first generation and trapping of a five-membered ring allene:
2-dehydro-3a.4,5,6,6a-pentahydropentalene
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Abstract—3-Bromo-3-fluorotricyclo|3.3.0.0%*|octane (8) was prepared by addition of bromofluorocarbene to bicyclo[3.2.0]hept-6-
ene (5). Treatment of a solution of 8§ in ether with MeLi in the presence of furan afforded the trapping product 11. The formation
of the trapping product is consistent with the first generation of a five-membered ring allene, namely, 2-dehydro-3a.4,3.6_6a-penta-
hydropentalene (4), a reactive intermediate. © 2002 Elsevier Science Ltd. All rights reserved.
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Addition of dibromocarbene to cyclobutene: characterisation and
mechanism of formation of the products

Fatih Algi*P, Tuncer Hokelek®', and Metin Balci**

sDapartmeant of Chemisiry, Middle East Technical University, TR-0653T Ankara, Turkey

bDepartment of Chemistry, Canakkale Onsekiz Mart University, 17100 Canakkale, Turkey
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Cyclobutene reacted with dibromocarbene in solution to give 1.5-dibromocyclopent-1-ene (9), 1,26,
G-tetrabromaobicyclal3.1.0lhexane (10}, and 1,23 6tetrabromocyclohex-1-ene (11), in a ratio of 1:4:8, respectively.
Compounds 10 and 11 were found to be formed from a second carbene addition and rearrangement under the given
reaction conditions.
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bromination of octahydropentalene. Part 19%
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Abstract—The synthesis and thermal bromination of octahydropentalene was studied. The reaction afforded la.3a.4b 6b-tetrabromo-1.2.3,
4.5 6-hexahydropentalene (14) with remarkable regio- and stereospecificity. The structure of the product was determined by 'H and **C
NMR data and single X-ray structural analysis. The treatment of octahydropentalene with tenfold bromine gave the octabromopentalene
derivative. The formation mechanism of the products is discussed.

@ 2005 Elsevier Ltd. All rights reserved.
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Bromofluorocarbene addition to
6-phenylbicyclo|3.2.0]hept-6-ene: characterization
and formation mechanism of the products

Fatih Algi*” and Metin Balci”
“Department of Chemistry, Middle East Technical University, 06531, Ankara, Turkey

bDepartmem of Chemistry, Onsekiz Mart University, 17020, Canakkale, Turkey
E-mail: mbalci@metu.edu.tr

Abstract

Bromofluorocarbene addition to 6-phenylbicyclo[3.2.0]hept-6-ene provided fluoro-indanes such
as 4,6-difluoro-5-phenylindane, 5,6-difluoro-4-phenylindane, 5,7-difluoro-4-phenylindane, 4-
bromo-6-fluoro-5-phenylindane and 5-bromo-6-fluoro-4-phenylindane. The characterization the
formation mechanism of the products are discussed.
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A 1:1 cocrystal of (1R,35,45,6R)-1,2,3,4,5,6-hexabromo-1,2,3,4,5,6-hexahydrop
(1R,2R,45,55)-1,2,3,4,5,6-hexabromo-1,2,4,5-tetrahydropentalene

T. Hikelek, D. D. Giinbas, F. Algi and M. Balci

The components of the title compound, CaHsBrg and CgHaBrg, are hexa- and tetrabromopentalene derivativ
treatment of hexahydropentalene with a tenfold excess of bromine. The asymmetric unit consists of two hal
centres of symmetry are located at the mid-points of the central C=C and C-C bonds. The repulsive interact
affect the molecular geometry.

Read article Similar articles
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Simple, Mild, and Efficient Method for
the Reduction of 1,4-Benzoquinones to
Hydroquinones by the Action of NaN;

Fatih Algi
Department of Chemistry, Middle East Technical University,
Ankara, Turkey and Department of Chemistry, Onsekiz Mart University,
Canakkale, Turkey

Metin Balci
Depariment of Chemistry, Middle East Technical University,
Ankara, Turkey

Abstract: A simple, mild, and efficient method 15 presented for the reduction of
1L 4-benzoquinones to hydroquinones by the action of NaMN, under neutral conditions
in the presence of water,
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A processable rainbow mimic fluorescent polymer and its
unprecedented coloration efficiency in electrochromic device
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Dedicated to Professor Ahmet M. Omal.

Abstract

A processable rainbow mimic fluorescent polymer (PSNSF) based on 1-(9H-fluoren-2-y1)-2_5-difthiophen-2-yI)- 1 H-pyrrole (SNSF) was syn-
thesized via electrochemical polymerization in a mixture of ethanol and CH:Cls solution containing 0.1 M LiCI0,. Characterization was carried
out using cyclic voltammetry, UV—vis and FT-IR spectroscopic techniques. Also, an electrochromic device based on PSNSF was studied. which
exhibits high coloration efficiency (CE). high redox stability (retaining 98.6% of its optical activity after 4000th switch) and very low response
time {less than 0.5 5).
£ 2007 Elsevier Lid. All rights reserved.

Keywords: Polythiophene; Polypyrrole; Fluorene; Electrochromic device: Coloration efficiency
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An electrochromic and fluorescent polymer based on
1-(I-naphthyl)-2,5-di-2-thienyl-1 H-pyrrole

. . a. . b
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Received T August 2007; recerved in revised form 24 October 2007; accepted 13 Movember 2007
Available online 4 December 2007

Abstract

A novel polymer was synthesized by electrochemical polymerization of 1 l-naphthyl)-2,5-di-2-thienyl-1H-pyrrole (SNS-1-NAPH).
The corresponding polymer [PSNS-1-NAPH) was characterized by cyclic voltammetry, FT-IR and UV-vis spectroscopy. The polymer
has a very well-defined and reversible redox process in both organic and aqueous solutions. Furthermore, it shows stable electrochromic
behavior; yellow in the neutral state, green in the intermediate state and violet in the oxidized state. PSNS-1-NAPH is soluble in common
solvents. Although SNS-1-NAPH s almost nonfluorescent, its polymer is a vellow andfor green light emitter.
© 2007 Elsevier B.V. All rights reserved.
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A novel conducting polymer based on terthienyl system bearing strong
electron-withdrawing substituents and its electrochromic device application
Demet Asil?, Atilla Cihaner®, Fatih Alg1?!, Ahmet M. Onal **
* Department of Chemistry, Middle East Technical University, ingni Bulvan, 06531 Ankara, Turkey
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ARTICLE INFO ABSTREACT
Article history: A novel conducting polymer bearing strong electron-withdrawing substituents (EWS) directly attached

Received T Decernber 2007

Received in revised form 21 February 2008
Accepted 28 February 2008

Available online 10 March 2008

to the 3. 4-positions of the thiophene ring was synthesized by electrochemical polymerization of diethyl
2 5-dithiophen-2-yl thiophene-3,4-dicarboxcylate (555-Diester). The polymer {PS55-Diester) was charac-
tenzed by cyclic voltammetry, FT-IR and UV-vis spectroscopy. The polymer has a reversible redox pro-
cess and demonstrates a stable electrochromic behavior; reddish orange in the neutral state, brown in
the intermediate state and green in the oxidized state. Optical density and response time of the dual-type
electrochromic device based on PS55-Diester were found to be 0.23 and 0.6 s at 623 nm, respectively. It is

:f::ﬂmrd:gmxal polymerization also noteworthy that the device shows good environmental and redox stability (iLe. 94% of the optical
Electrachromic device activity of the device retained after 500th switch).

Conducting polymers € 2008 Elsevier BV. All rights reserved.
Polythiophene

Elecrron-withdrawing substituents
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An electroactive polymeric material and its voltammetric
response towards alkali metal cations in neat water

Fatih Alg1™*, Atilla Cihaner"”
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Dedicated to Professor Metn Balel on the occasion of his 60th birthday

Abstract

The syntheses and characterization of a unigue system based on thiophene, pyrrole and benzo-l3S-crown-5 (SNS-Crown) and its
corresponding polymer (PSNS-Crown) are reported. Furthermore, selective, clear and reversible voltammetric responses of the conju-

gated polymer (PSNS-Crown) film towards the alkali series Li*, Na® and K in both neat water and organic media (ethanol) are
described.

@ 2008 Elsevier Ltd. All rights reserved.

Kewwords: Chemosensor; lon sensing; Crown ethers; Polythiophene; Polypyrrole
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A new conducting polymer bearing 4,4-difluoro-4-bora-3a,4a-diaza-s-indacene
(BODIPY) subunit: Synthesis and characterization

Atilla Cihaner®-*, Fatih Alg1?

& Chemistry Group, Faculty of Engineering, Andem University, 065836 Ankara, Turkey
b abaratary of Organic Materials, Department of Chemistry, Canakkale Onsekiz Mart University, 17100 Canakkale, Turkey

ARTICLE INFO ABSTRACT

Article history: Anew monomer system based on thiophene, pyrrole and 4.4-difluoro—4-bora-3a4a-diaza-s-indacene dye
Received 23 March 2008 (SMS-BODIPY) was synthesized and its corresponding poalymer (PSN5-BODIPY ) was obtained via repetitive
Received in revised form 5 June 2008 eycling or constant potential electrolysis in 0.1 M tetrabutylammenium hexafluorophesphate dissolved
Accepted 23 June 2008 in dichloromethane. The PSNS-BODIPY film has very stable and well-defined reversible redox couples

Available online 4 July 2008
allable anline 4 July during p-doping process. Multi-electrochromic polymer film has a band gap of 2.9 eV with two absorption

bands in its neutral state at 351 and 525 nm, attnbuted to the polymer backbone and BODIPY subunits,

:Ierr:or::-t}'metizatim respectively. The percentage transmittance changes between both states (neutral and oxidized) were
Polythiophene found as 12.1% for 351 nm and 17.7% for 525 nm in the visible region as well as 46.2% for 1050 nm in the
Polypyrrole near-infrared region. Beyond the robustness, the PSNS-BODIPY film has high redox stability (retaining
BODIFY 53.3% of its electroactivity at 351 nm after 2000 switching) with a low response time of 1.0s

@ 2008 Elsevier Lid. All nghts reserved.
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Processable electrochromic and fluorescent polymers based on N-substituted
thienylpyrrole

Atilla Cihanera*, Fatih Alg1®

* Chemistry Group, Faculty of Engineering, Anlum University, Kizilcaser Koyu-incek, Golhasi, 06836 Ankara, Turkey
b | aboratory of Organic Materials, Department of Chemistry, (anakkale Onsekiz Mart University, {anakkale 17100, Turkey

ARTICLE INFO ABSTRACT

Article history: A new series of processable conducting polymers based on thienyipyrmole was synthesized by

Receved 24 April 2008 electrochemical polymerization of 1-{ 1-naphthyl}-2,5-di( thiophen-2-y|}- 1 H-pyrrole, 14{2-naphthyl}-2,5-

ﬁmx':lj:‘jrﬁ“;'gﬂ'm”mr 2008 di{thiophen-2-yl}-1H-pyrrole, 1-{9H-fluoren-2-yl)-2 5-dif thiophen-2-y1)-1H-pyrrole and 1-{benza-15-
e uly

crown-5)-2,5-dithiophen-2-yl}- 1H-pyrrole. The corresponding polymers have very well-defined and
reversible redox processes in both organic and agueous solutions. Furthermore, they exhibit multielec-
trechromic behavior: yellow in the newtral state, green and blue in the intermediate state and violet in
the oxidized state. The polymer products are soluble in organic solvents and all of them are fluorescent.
& 2008 Elsevier Lid. All nghts reserved.

Available online 16 July 2008
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A Novel Neutral State Green Polymeric Electrochromic with

Superior n- and p-Doping Processes: Closer to Red-Blue-Green
(RGB) Display Realization**

d3advd 1Ind

By Atilla Cihaner* and Fatih Algi*

Two donor-acceptor systems, 4. 7-di-2-thienyl-2.1 3-benzoselenadiazole (TS5eT) and 4,7-di-2 3-dihydrothieno[3.4-5][1.4]dioxin-5-
vl-2.1 3-benzoselenadiazole (ESeE) are synthesized and electropolymerized to give polymers PTSeT and PESeE. respectively.
Omne of the polymers, PTSeT, is blue-green in the neutral state and soluble, exhibiting a deep-red emission color. The other,
PESeE, is the first 2,1 3-benzoselenadiazole-based neutral state green polymer with a narrow bandgap (1.04 eV). Furthermore,
PESeE has superior and durable n- and p-doping processes. Beyond the stability and the robustness, both of the polymer films
exhibit multi-electrochromic behavior.

13- A Novel Neutral State Green Polymeric
Electrochromic with Superior n- and p-Doping
Processes: Closer to Red-Blue-Green (RGB) Display
Realization
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DFT calculations of pentalenoquinones: towards the interception of
2-bromopentalene-1,5-dione

Taner Atalar,” Fatih Alg,™ and Metin Balci®*

“Department of Chemistry, Middle East Technical University, 06531, Ankara, Turkey
bLaboratory of Organic Materials, Department of Chemistry, Canakkale Onsekiz Mart
University, 17100, Canakkale, Turkey
E-mail: mbalci@metu.edu.tr

This paper is dedicated to Professor Udo H. Brinker on the occasion of his 65" birthday

Abstract

To reveal the stability and the aromatic character of pentalenoquinones (PQs) 1-4 and the
corresponding bromo derivatives (Br-PQs) 6-9, DFT calculations (B3LYP/6-311+G(d,p))
concerning the geometry optimization, total energy and nucleus independent chemical shift
(NICS) values were performed. It was found that all of the compounds have planar geometry. As
the energy difference between HOMO-LUMO energy levels (Ae=g¢Lumo — €nomo) and total
energies were considered for the pentalene family, the stability order was foundtobe 1>2>3 >
4 for PQs, and 6 > 7 > 8 > 9 for Br-PQs. Furthermore 2-bromopentalene-1,5-dione (6) in solution
was investigated and noted that it was too reactive to be isolated or even trapped.

Keywords: Pentalene, pentalenoquinones, DFT calculations
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Electrochemical and optical properties of new soluble dithienylpyrroles
based on azo dyes

Atilla Cihaner®*, Fatih Alg1®

* Chemistry Group, Faculty of Engineering, Atdim University, Kizilcasar Koyu-Incek, Golbasd, 06836 Ankarg, Turkey
b | abaratory of Organic Materials {LOM), Canakkale Onsekiz Mart University, {anakkale 17100, Turkey

ARTICLE INFO ABSTRACT

Arﬂc.!eh.iﬂm}-: Two dithienylpyrroles based on azo dyes, namely 2.5-dimethyl-|4-2,5-di-thiophen-2-yl-pyrrol-

Recelved 5 August 2008 1-yl)-phenyl|azobenzene  (SN5-AB2) and  2,5-dimethyloxy-[4-(2 5-di-thiophen-2-yl-pyrrol-1-y1)-

:;ﬁﬁr: Irl;m:;‘etgmm phenylJazobenzene (SN5-AB3), were synthesized and their corresponding polymers (PSNS-AB2 and
ptember

PSN5-AB3) were successfully obtained via electropolymerization. The monomers have lower oxidation
potentials (0.75V and 0,80V vs. AglAgCl for SNS-AB2 and SN5-AB3, respectively) when compared to their
analogous. Both monomers exhibited photoisomerism properties under irradiation at 360 nm. During
the irradiation process, for example, the color of SN5-AB3 changes from yellow to greenish yellow. The

Accepted 24 September 2008
Available online 15 Gctober 2008

gmriz.t}'merizatim electroactive polymer films have well defined and reversible redos couples with a good cycle stability in
Photoisomerization both aqueous and organic solutions. The polymer films also exhibited electrochromic behaviors; color
Polythiophene changes from yellowish green to dark green for the PSNS-AB2 (A, =435 nm and E; =2.31 eV} and from
Polypyrrole mustard color to green for PSNS-AB3 (4, =430 nm and Ep =2 34 €V). Furthermore, the soluble polymers
Azcbenzene demonstrated different hues of yellow and green colors.

© 2008 Elsevier Lid. All rights reserved.

15- Electrochemical and optical properties of new
soluble dithienylpyrroles based on azo dyes
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Synthesis and properties of 4,4-difluoro-4-bora-3a,4a-diaza-s-indacene
(BODIPY)-based conducting copolymers

Atilla Cihaner3*, Fatih Alg ™+

* Chemistry Group, Foculty of Engineering Anim University, 06836 Ankara, Turkey
b | abaratory of Orgenic Materials (LOM), Canakkale Onsekiz Mart University, 17100 Canakkale, Turkey

ARTICLE INFO ABSTRACT
Article history: The synthesis, characterization and engineering of a novel polymer based on a unique combination of
Received 30 July 2008 1.3.5.7-tetramethyl-8-{4-nitro-phenyl }-2.6-bis( 2-thieny| }-4 4-difluproboradiazaindacens and 3. 4-cthyl-

Received in revised form 14 October 2008
Accepted 18 October 2008
Available online 6 Movember 2008

enedioxythiophene are highlighted. It was found that the polymer represents an environmentally robust
electroactive material bearing high stability, well-defined quasi-reversible redox couple, and fast
response time between redox states as well as high coloration efficiency.

@ 2008 Elsevier Ltd. All nghts reserved.

Keywords:
Electropolymerization
Ethylenedicxythiophene (EDOT)
BODLFY
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An ambipolar low band gap material based on BODIPY and EDOT
Fatih Alg1®*, Atilla Cihaner ™=

* Laboretory of Orgenic Materials (LOM), Canakkale Onsekiz Mart University, TR-17100 Canakkale, Turkey
b Chemistry Group, Foculty of Engineering, Arthim University, TR-06836 Ankara, Turkey

ARTICLE INFO ABSTRACT
Article history: A novel donor-acceptor type conducting polymer based on BODIPY dye as acceptor and
Received 28 Movember 2008 EDOT units as donor parts s synthesized electrochemically. The unique combination of

Received in revised form 19 January 2009
Accepted 23 January 2009
Available online 3 February 2009

BODIFY and EDOT units provides an ambipolar (n- and p-doping processes) low band
gap material (4} This is the first example of p-n junction in an organic m-conjugated mate-
rial where BODIPY unit is incorporated directly in the main chain. Furthermore, the poly-
mer film exhibits electrochromic behavior upon p-doping: a color change from light violet
(mewtral) to indigo (exidized).

PACS:
B2 45K
62 T72up

© 2009 Elsevier B.V. All rights reserved.
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Synthesis of Novel 1,4-Benzoquinone-Containing 1,2,3-Triazoles: An Entry

Into a New Library

Fatih Algi,**" Metin Balci*®

* Department of Chemistry, Middle East Technical University, 06531 Ankara, Turkey

Fax +90{312)2101280; E-mail: mbalci @ mem_edu.ir

b Laboratory of Organic Materials (LOM), Canabkale Onsekiz Mart University, 17100 Canakkale, Turkey

E-mail: falgi@comu.edo.tr
Received 24 November 2008

Abstract: A heretofore unexplored library of 1 4-benzoquinone-
containing 1.2 3-triazoles was prepared by the application of a high-
Iy regioselective copper(Ij-catalvzed process. Furthermore, the uti-
lization of this novel triazole—] 4-benzoquinone system as an
interesting class of extended. branched molecules for the construc-
tion of new supramolecular architectures is presented.

Key words: benzoguinones, azides, triazoles, copper(l) catalysis,
regioselectivity

the triazole moiety. Furthermore, the wtilization of this
novel triazole—quinone system as an interesting class of
extended, branched molecules for the construction of new
supramolecular architectures is presented here.

Our initial exploratory efforts involved the synthesis of
the valuable 2-(azidomethyl)-substituted hydroguinone
(2a) scaffold (sce Scheme 1) which bears both the masked
triazole functionality, obtainable through a copperil)-cat-
alyzed 1. 3-dipolar cycloaddition, and the benzoguinone
moiety, accessible through oxidation.

18- Synthesis of Novel 1,4-Benzoquinone Containing
1,2,3-Triazoles: An Entry Into a New Library.
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An ambipolar neutral state green polymeric electrochromic
Fatih Alg1*, Atilla Cihaner ™+

* Laboratory of Organic Materials (LOM), Canakkale Onsekiz Mert University, Canakkale TR 27100, Turkey
b Chemistry Group, Faculty of Engineering, Anhm University, Ankera TR 06836, Turkey

ARTICLE INFO ABSTRACT

Arn'd.e Iistory: The synthesis and properties of highly stable neutral state green polymeric electrochromie,
Received 13 February 2009 P1, which is based on 5,8-bis(2 3-dihydrothieno|3,4-b]| 1.4 ]dioxin-5-y1}-2,3-di{ 1 H-pyrrol-
Received in revised form 10 March 2009 2-yl)quinoxaline were highlighted. P1 exhibits three well-defined absorption bands with

Accepted 15 March 2009

Available online 74 March 2000 a narmow band gap [1.17 éV). The n- and p-doping {ambipolar) processes suggest that P1

is one of the most promising neutral state green polymers and it can be used in superca-
pacitors as either cathode or anode electrode material. Apart from the stability and the
PACS: robustness of the polymer film, P1 shows multi-electrochromic behavior; gray-purple in
= il e the reduced form and highly transmissive blue color in the oxidized state.
78.20)q & 2009 Elsevier BV. All rights reserved.
42,70k
61.72up

Keywords:
Conducting polymers
Donor-acceptor
Electrochromism
RG:B

EDOT

Quinoxaline

19- An Ambipolar Neutral State Green Polymeric
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The synthesis, characterization and energy transfer
efficiency of a dithienylpyrrole and BODIPY Based

Donor-Acceptor System

Taner ATALAR!, Atilla CIHANER? and Fatih ALGI**
! Department of Chemistry, Middle East Technical University,
06531 Ankare-TURKEY
2 Chemistry Group, Faculty of Fngineering, Atslvm University,
06836 Ankara-TURKEY
* Luboratory of Organic Materials (LOM), Depariment of Chemistry,
Canakkale Onsekiz Mart University, 17100 Canalkale-TURKEY
e-mail: folyi@eomu. edu. v

Received 25,00, 2008

A dithienylpyrrole-BODIPY based donor-acceptor system with 1,4-phenylene spacer as a model system
for enerpy transfer was designed and synihesized. Absorption and emission spectra have revealed an efficient
resonance energy transfer from dichienyvlpyrrole as donor to BODIPY as acceplor,

Key Words: Fluorescence Resonance Fonergy Transfer, Donor-Acceptor System, Dithienylpyrrole, BOD-

1Py,

20- The Synthesis, Characterization and Energy
Transfer Efficiency of a _Dithienylpyrrole

ole and
BODIPY Based Donor-Acceptor System.
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Synthesis and properties of a novel redox driven chemiluminescent
material built on a terthienyl system

Nurdan Atilgan?®, Fatih Alg:®, Ahmet M. Onal **, Atilla Cihaner®*

! pepartment of Chemistry, Middle Enst Technicel University, TR-06531 Ankara, Turkey
¥ | ghoratory of Organic Materials {LOM), Canekkale Onsekiz Mart University, TR-17100 Canakkale, Tirkey
* Chemistry Group, Faculty of Engineering, Atlem University, TR-06836 Ankara, Turkey

ARTICLE INFO ABSTRACT
Arricle history: A novel redox driven chemiluminescent material built on a terthienyl system, namely 5,7-di-ethyl-
Received 14 February 2009 enedioxythiophen-2-yl-2, 3-dihydro-thieno[3.4-d)pyridazine-1,4-dione (ETE-Lum), which is soluble in

Received in revised form 22 April 2009
Accepted 7 May 2009
Available online 13 May 2009

both organic media and basic aqueous solution was synthesized and charactenzed. Furthermore, s
polymer, PETE-Lum, which is one of the most rare examples of chemiluminescent polymeric materials
bearing a pyridazine unit, was obtained successfully by electrochemical means. Both of the materials give
chemiluminescence either by treatment with oxidants (Hz02 andjor KMnOs) or by the application of
a potential pulse.

Keywords:
Chemiluminescence
SENSOrs

Lurningl

Forensic science
Conducting polymers

& 2009 Elsevier Ltd. All rights reserved.
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Electrochemical and optical properties of new soluble dithienylpyrroles
based on azo dyes

Atilla Cihaner®*, Fatih Alg1®

* Chemistry Group, Faculty of Engineering, Amdmm University, Kizilcasar Koyu-Incek, Gofbas, 06836 Ankara, Turkey
b { nharatory of Organic Materials (LOM), Canakkale Onsekiz Mart University, (onakkale 17100, Turkey

ARTICLE INFO ABSTRACT
ﬂfﬂﬁ!fm“ﬂf}'-' Two dithienylpyrroles based on azo dyes, namely 2.5 -dimethyl-[4-{2 5-di-thiophen-2-yl-pyrrol-
Received 5 August 2008 1-yl}-phenyljazobenzene  (SM5-AB2)  and  25-dimethyloxy-[4-{2.5-di-thiophen-2-yl-pyrrol- 1-y1)-

Received in revised form

27 September 2008

Accepted 29 September 2008
Available online 15 October 2008

phenyljazobenzene (SNS-AB3), were synthesized and their corresponding polymers {PSNS-ABZ and
PSMNS-AB3) were successfully obtained via electropolymerization. The monomers have lower oxidation
potentials (0.75V and 080V vs. AgAgCl for SNS-AB2 and SMNS-AB3, respectively) when compared to their
analogous. Both monomers exhibited photoisomerism properties under irradiation at 360 nm. During
the irradiation process, for example, the color of SNS-AB3 changes from yellow to greenish yellow. The

grr?org:-t}'metizatim electroactive polymer films have well defined and reversible redox couples with a good cycle stability in
Photolsomerization both aqueous and organic solutions. The polymer films also exhibited electrochromic behaviors; color
Polythiophene changes from yellowish green to dark green for the PSNS-AB2 (A, =435 nm and E;=2.31 eV} and from
Polypyrrole mustard color to green for PSNS-AB3 (A, =430 nm and Ep =2 34¢V). Furthermaore, the soluble polymers
Azobenzene demonstrated different hues of yellow and green colors.

© 2008 Elsevier Lid. All rights reserved.

22- Electrochemical and Optical Properties of Azo
Dye Based Conducting Copolymer.
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A new low-voltage-driven polymeric electrochromic
Melek Pamuk?, Seha Tirkes®*, Atilla Cihaner®, Fatih Alg: ®

“ Laboratory of Ovganic Materials (LOM), Canakkale Onsekiz Mart University, TR-17100 Canakkale, Turkey
" Chemistry Group, Faculty of Engineering, Ardam University, TR-06836 Ankara, Turkey

ARTICLE INFO ABSTRACT

Am'de history: Design, synthesis, and properties of a novel donor-acceptor-donor type low-voltage-driven green poly-
Received 9 August 2009 meric electrochrome, P1, which is based on 8-(2,3-dihydrothieno|3.4-b][1.4]dioxin-5-yI)-11-{2 3-dihy-
Received in revised form drothieno[3,4-b][ 1,4]dioxin-7-yl)acenaphtho[ 1, 2-b]quinoxaline (1) are highlighted. It is noted that P1 has

2 November 2009

Accepted 4 November 2009 an ambipolar (n- and p-doping processes) character in 0.1 M tetrabutylammonium hexafluorophosphate/

Available online 10 November 2009 dichloromethane solution and switches to a transmissive blue state upon oxidation. Furthermore, this new
polymeric electrochromic candidate exhibits high redox stability, high coloration efficiency andfor

Keywonds: contrast ratio, high percent transmittance (%T) and low response time (1.0 s) with a band gap of 110 eV-

Conducting polymers 125eV.

Electrochromism © 2009 Elsevier Ltd. All rights reserved.

Donor-acceptor system

23- A New Low-Voltage-Driven Polymeric
Electrochromic.
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A new soluble neutral state black electrochromic copolymer via
a donor-acceptor approach

Merve icli®, Melek Pamuk®, Fatih Algi1®, Ahmet M. Onal®*, Atilla Cihaner **

“ Uepartment of Chemisiry, Middle sasr Technical Ldversicy, IK-0a531 Ankard, Nrkey

& Lahoratory of Organic Meterials (LOM), Canokkale Onsekiz Mart University, TE-17100 Canakleale, Turkey
© Chemistry Croup. Faculty of Engineening. Arlun University. TR 08836 Ankara. Turkey

ARTICLE INFO ABSTRACT

Article RisTory: Iwo donor-acceptor systems, Z-decyl-4, /-bis 3 3-didecyl- 3,4-dihydro-2H-thieno| 3 4-
Revetved 22 M"_“-" 2010 . b]|1.4]dioxepin-G-yl}-2H-benzo|d]| 1,2 3 triazole (1) and 4,7-bis(3,3-didecyl-3 4-dibydro-
Received in revised form 30 April 2010 FH-thirnn] 1.4-h)[1 4dinxepin-R-yl1)-7.1_ 3-henroselenadiarnle (2) are explored inorder tn

Accaprad 1 May 2010

Available online 10 May 2010 attamn a low bandgap black polymer electrochrome, which 15 highly difficult to attain

due to the complexity of designing such matenals. Electrochemical polymerization of 1
and £ 10 1% MOROMer feed raro was perfonmed in & mixmre of aceroniriie and dichions-
methane solution containing 0.1 M tetrabutylammonium  hexafluorophosphate. It was
Towmd that elecoopolyimerization provides a poocessable neutral state black copoly e,

Keywords:
Electropol ymeri zation
Donor—-acceptor approach

Electrochromism {P{1-00-2)), which absorbs virtually the whole visible spectrum (400-800 nm). {P{1-co-
Benzoselenadiazole Z)) is thee fest low bandgap (145 eV) elecuopolynmrized neatedial, which switclhes iom
Benzorriazobe black color (L= 14.3, @ =0.29, b =0.35) in the neutral state o ransmissive grey (L= 392,

a=029, b=0.32) in the oxidized state with 153% of the transmittance change at

522 nm. Furthermore, it exhibits excellent operational andfor environmental stability
under ambient conditions.

© 2010 Elsevier BY. All nghts reserved.

24- A New Soluble Neutral State Black

Electrochromic Copolymer via a Donor—acceptor
Approach.


http://www.sciencedirect.com/science/article/pii/S1566119910001618
http://www.sciencedirect.com/science/article/pii/S1566119910001618
http://www.sciencedirect.com/science/article/pii/S1566119910001618

4034 Chem. Marer. 2000, 22, 40344044 CHEMISTRY OF

DOL:0. 1021 fem 1008052 MATE RIALS

Article

Donor—Acceptor Polymer Electrochromes with
Tunable Colors and Performance

Merve i(;li T Melek Pamuk.* Fatih A]g,if Ahmet M. Onal.*" and Atilla Cihaner**

* Department of Chemistry, Middle East Technical University, TR-06531 Ankara, Turkey, * Laboratory of
Drgﬂrm Marerials (LOM), Canakkale Onsekiz Mare L’nnwwn TR-17100 Canakkale, Turkey, and
YChemistry Group, Faculty of Engincering, Avilim University, TR-06836 Ankara, Turkey

Received March 20, 2000, Revised Manuscript Received May 25, 2040

To demonstrate the effect of donor (D) and acceptor (A) units on the structure—property
relationships of electrochromic polymers, design, synthesis, characterization and polymerization
of a series of D—A type systems, 1-5, based on thiophene, 3.4-cthylenedioxythiophene, and 3.3-
didecyl-3 d4-dihydro-2H-thicno[3.4-b][ | .4]dioxepine as D units and 2,1,3-benzoselenadiazole, 2,1,3-
benzothiadiazole and 2-decyl-2H-benzo[d][1,2.3]triazole as A units are highlighted. It is found that
these units play key roles on the redox behavior, band gap, neutral state color, and the electrochromic
performance (stability, optical contrast, coloration elficiency, and switching time) of the system. It is
noted that electropolymenization of these D—A systems provides processable low band gap
clectrochromes, P1-P5, exhibiting high redox stability, coloration efficiency, transmittance and for
contrast ratio and low response time. Furthermore, P1-P5 reflect various hues of blue and green
pallets of the RGEB color=space in the neutral state. In particular, it is noteworthy that P5 is an
excellent blue-to-colorless polymeric electrochrome, which, to our best knowledge, exhibits the
highest optical contrast and coloration efficiency among the D—A type systems. The panoramic
breadth of the neutral state colors and intriguing features of these polymeric materials further
confirm that D—A approach allows engineering tunable electrochromes, which hold promise for
commercialization of polymeric RGB clectrochromics.

25- Donor-Acceptor Polymer Electrochromes with
Tunable Colors and Performance.
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A Diverse-Stimuli Responsive Chemiluminescent Probe with
Luminol Scaffold and Its Electropolymerization

Demet Asil,* Atilla Cihaner,” Fatih Alg1,* Ahmet M. Onal**

2 Department of Chemistry, Middle East Technical University, TR-06531 Ankara, Turkey
tel:+ 9031221031 88; fax: + 903122103200

b Chemistry Group, Faculty of Engincering, Athm University, TR-06836 Ankara, Turkey
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tel: 902862 1800 18-1860; fax: + 902862180536

*e-mail: falg@comuedu.ir; aonal@metwedu.ir

Reeceived: February 21, 2010
Aceepted: April 7, 2010

Abstract

A diverse-stimuli responsive chemiluminescent system, SNS-Lum, and its electropolymernzation to give PSNS-Lum,
which is the first example of conjugated polymers with pendant luminol arms inducing chemiluminescence in the
presence of super oxide radical anion under neutral conditions, are highlighted.

26- A diverse-stimuli responsive chemiluminescent
probe with luminol scaffold and its

electropolymerization.
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A neutral state yellow to navy polymer electrochrome with pyrene scaffold
Merve Icli-Ozkut?, Zahide Oztas®, Fatih Algi®, Atilla Cihaner *

A Department af Chemistry, Middle East Technical University, TR-06531 Ankara, Turkey

& L ahoratory of Organic Materials (LOM), Canokkale Onsekiz Mart University, TH-17100 (anakkale, Turkey

“Chemical Engineering and Applied Chemistry, Anhim Optoefectronic Materials and Soler Energy Laboratory [ATOMSEL), Anlim University,
TR-D6836 Ankara, Twrkey

ARTICLE INFO ABSTRACT

Article history: A new pyrene based soluble polymer, namely poly(3,3-didecyl-6-{ 1-{3 3-didecyl-3 4-
Received 13 ﬂP_l'll 2011 dihydro-2H-thieno| 3. 4-b|[ 1 4]dioxepin-6-yl jpyren-6-yl)-3 4-dihydro-2 H-thiena[ 3,4-b][ 1.4]
Received in revised form 18 May 2011 dioxepine), PS, which is synthesized by both chemical and electrochemical methods, is

Accepted 21 May 2011

Available online 25 [une 2011 highlighted. The polymer shows both electrochromic and fluorescent properties (the

ermussion of yellow (545 nm) and yellowish green light (524 nm) in solid state and in
THF solution, respectively). It is noteworthy that PS5 has a specific optical band gap

gnjnnr-ﬁ or anproach (2.2 eV) to reflect the yellow color in the neutral state. Furthermore, the optical and
Elecrm-chr::'ltism PP electrochemical features of the polymer were investigated.

Fluorescence & 2011 Elsevier B.V. All rights reserved.
Pyrene

ProDOT

27- A Neutral State Yellow to Navy Polymer
Electrochrome with Pyrene Scaffold.



http://www.sciencedirect.com/science/article/pii/S1566119911001911
http://www.sciencedirect.com/science/article/pii/S1566119911001911

Organic Electronics 13 (2012) 206-213

Contents lists available at SciVerse ScienceDirect

Organic

Elegtronics

Organic Electronics

El SEVIER journal homepage: www.elsevier.com/locate/orgel

Donor-acceptor polymer electrochromes with cyan color: Effect of
alkyl chain length on doping processes

Ozden Celikbilek ?, Merve icli-Ozkut *®, Fatih Algi€, Ahmet M. Onal **, Atilla Cihaner %*

“Middle East Technical University, Department of Chemistry, TR-06531 Ankara, Turkey

b Department of Chemistry, Yiziinct Yil University, TR-65080 Van, Turkey

“Canakkale Onsekiz Mart University, Laboratory of Organic Materials (LOM), TR-17100 Canakkale, Turkey

4 Atilim University, Chemical Engineering and Applied Chemistry, Atilim Optoelectronic Materilals and Solar Energy Laboratory (ATOMSEL),
TR-06836 Ankara, Turkey

ARTICLE INFO ABSTRACT
Article history: A new series of donor-acceptor-donor (D-A-D) type compounds consisting of dialkyl
Received 9 September 2011 substituted 3,4-propylenedioxythiophene and benzothiadiazole units were synthesized

Received in revised form 26 October 2011
Accepted 30 October 2011
Available online 21 November 2011

and polymerized chemically and electrochemically to investigate the effect of alkyl chain
length on the doping process of the conjugated polymers. It was found that the alkyl chain
length plays a key role on both doping processes and the solubility of the polymer. It is also
noteworthy that this new series of D-A-D electrochromes transmits or reflects the cyan

gm;omu lvmers color of the Cyan-Magenta-Yellow (CMY) color space in the neutral state which can be
CMY colors Py switched to transmissive grey when oxidized.
ProDOT © 2011 Elsevier B.V. All rights reserved.

Benzothiadiazole

28- Donor-Acceptor Polymer Electrochromes with
Cyan Color: Effect of Alkyl Chain Length on Doping

Processes.
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Members of CMY Color Space: Cyan and Magenta Colored Polymers
Based on Oxadiazole Acceptor Unit

Merve igli Ozkut,"* Melek Pamuk Algi,§ Zahide (.")zta§,§ Fatih Algi,§ Ahmet M. .O'nal,*'T
and Atilla Cihaner®*

'Dcpartment of Chemistry, Middle East Technical University, TR-06531 Ankara, Turkey
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§Laboratory of Organic Materials (LOM), Canakkale Onsekiz Mart University, TR-17100 Canakkale, Turkey

*Atilim Optoelectronic Materials and Solar Energy Laboratory (ATOMSEL), Atilim University, TR-06836 Ankara, Turkey

© Supporting Information

ABSTRACT: In this study, three novel oxadiazole-based polymers were synthesized
and their electrochemical and optical properties were investigated. The polymers
were found to have both p- and n-type doping properties accompanied by electro-
chromic response. Two polymer films exhibit cyan and magenta colors, which
constitute two legs of CMY color spaces, in their neutral states and they are soluble in
common-organic solvents. According to the color mixing theory, all colors in the =
visible spectrum including black color can be obtained by using these polymers with a
yellow colored electrochromic polymer. Among these polymers, the polymer bearing
propyledioxythiophene donor units has some superior properties like high stability =
(it retains 94% of its electroactivity after 2000 cycles), solubility, and high coloration
efficiency (230 em?/C), whereas as expected ethylenedioxythiophene containing one
has the lowest band gap as 1.08 eV.

29- Members of CMY Color Space: Cyan and Magenta
Colored Polymers Based on Oxadiazole Acceptor Unit.
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A novel terthienyl based polymer electrochrome with peripheral BODIPY
Fatih Algi®*, Atilla Cihaner ™**

* Leboratary of Orgenic Materials (LOM), Canakkale Onsekiz Mart University, TR-17100 Canokkale, Turkey
b Chemical Engineering and Applied Chemistry, Atilim Optoelectronic Materials and Solar Energy Laboratory (ATOMSEL), Arilim University, TR-06836 Ankara, Turkey

ARTICLE INFO ABSTRACT
m history: Design, synthesis and electropolymernzation of a new hybnd matenal based on terthienyl system bearing
Received 30 March 2012 BODIPY appendage are reported. This electrochemically polymerized unigue combination readily gives

gﬁ':::::"ili:;ﬂ"sm farm an electrochromic polymer with a narrow optical band gap (1.71 V). The electrochrome exhibits purple

o color when neutralized and sky blue color when oxidized in a monomer-free electrolyte solution con-
Accepted 4 June 20012 N . . . L .
Available online 13 June 2012 taining 0.1 M tetrabutylammonium tetrafluoroborate dissolved in acetonitrile. Spectroscopic and elec-
trochemical features of the electroactive polymer electrochrome indicate that it is a promising candidate
Keywords: for electrochromic device and display applications. . .
Bodipy & 2012 Elsevier Led. All rights reserved.

Terthienyl
Electrochromic

30- A novel terthienyl based polymer electrochrome
with peripheral BODIPY.
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Triple channel responsive Cu®>* probef

Melek Pamuk Algi, Zahide ﬁztas and Fatih Algi*

Received 6th July 2012, Accepred 29th Augusi 2012
DOL: 10,1039/ 2ec34842)

A simple, selective and sensitive Cu{n) probe is highlighted. 1t is B0, COME By W!“\_{W‘JE'
noteworthy that this novel probe induces triple channel {colori- ﬁ) NahCo, &_,ﬂ'_ -
metric, Aworogenic and voltammetric) response to Cu(n) ions, H EHiC, H
which makes it viable for practical applications. 1 0°c 2

~8,
The design and synthesis of functional organic compounds .I_WK}’_E“E"‘*
that allow selective and sensitive detection of target metal ions NFI:W.

have attracted considerable attention during the last two
decades due to the fact that metal ions play essential andfor
deleterious roles in biological and environmental processes.' Ei0C ~ FoA
Among these ions, Cu®™ is an important trace element which

CaHsCHs, 110 °C
L)

plays crucial roles in various biological processes. In addition ba 0L
to these crucial roles, Cu®" is a significant environmental 4
pollutant and it has toxic effects on organisms especially at Scheme 1 Svnthesis of 4.

high concentration levels, since it can displace other metal ions

31- Triple channel responsive Cu2+ probe.
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Synthesis of a novel on/off fluorescent cadmium(II) probe

Melek Pamuk, Fatih Algi*

Laboratary of Organic Materials (LOM), Canakkale Onsekiz Mot University, TR-17100 Cenakkale, Turkey

ARTICLE INFO ABSTRACT

Article history: A novel onfoff fluorescent Cd** probe, which is based on a 1,10-phenanthroline scaffold with cofacial
Received & September 2012 BODIPY units attached orthogonally as the receptor and fluorophore units, respectively, is described.
Revised 10 October 2012 The digital action of a two-input NOR logic gate is also demonstrated.

Accepted 18 October 2012 . .
Avallable online 37 Ocnaber 3012 & 2012 Elsevier Ltd. All nghts reserved.
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32- Synthesis of a novel on/off fluorescent cadmium
(II) probe.
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Incorporation of a 2,3-dihydro-1H-pyrrolo|3,4-d]pyridazine-1,4(6H)-dione
unit into a donor-acceptor triad: synthesis and ion recognition features

Melek Pamuk, Fatih Algi*

Laboratary of Organic Materials (LOM), Conakkele Onsekiz Mart University, TR- 17100 Canokkale, Turkey

ARTICLE INFO ABSTRACT
Article history: A novel directly-linked donor-aceeptor—donor {D-A-D) type system, which is based on 2 3-dihydro-1H-
Received 22 August 2012 pyrrolo[3 4-d|pyridazine-1 4{6H)-dione as the A unit and thiophene as the D units, respectively, is

Revised 26 Seprernber 2012
Accepted 18 October 2012
Available online 26 October 2012

designed, synthesized, and characterized by spectroscopic methods. This novel D-A-D system can be
used for the fluarogenic detection of Cu®” among other ions,
@ 2012 Elsevier Ltd. All nights reserved.

Keywords:
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33- Incorporation of a 2,3-dihydro-1H-pyrrolo[3,4-
dlpyridazine-1,4(6H)-dione unit into a donor-
i

acceptor triad: svnthe5| _nd
features.
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A new processable and fluorescent polydithienylpyrrole electrochrome with

pyrene appendages

Seha Tirkes®*, Jetmire Mersini®, Zahide Oztas®, Melek Pamuk Algi©, Fatih Algi¢, Atilla Cihaner®*

& Chemical Engineering and Applied Chemistry, Aniim Oproelectronic Materials and Solar Energy Laborerory (ATOMSEL), Anfun University, TR-06836 Ankara, Turkey
b Pepartment of Chemisiry, Middle Epst Technical University, TR-D8531 Ankara, Turkey
t Lgborartory of Organic Materials (LOM |, Canakkele Onsekiz Mart University, TR-17100 Canakkale, Turkey

ARTICLE INFO

Artiche history:

Received 12 September 2012

Received in revised form & December 2012
Accepted 9 Decembrer 2012

Awvailable online 19 December 2012

Keywords:
Thiophene
Pyrrole
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Electrochromism
Fluorescence

ABSTRACT

A new hybrid compound, namely 1-{pyren-3-y1}-2 5-di{thiophen-2-yl}-1H-pyrrole [SNS-P), was
polymerized wvia both chemical and electrochemical methods. Chemically obtained soluble poly-
dithienylpyrrole (c-PSNS-P) bearing pyrene appendages is a homogeneous and uniform polymer with
a number averaged molecular weight of 15,200 g/mol. The polymer exhibits both multi-electrochromic
and fluorescent properties. Upon oxidation, the color of electrochemically obtained polymer (e-PSNS-FP)
changes from yellowish orange to greenish yellow and to greenfbluee and finally to blue. In addition, the
palymer induces yvellowish orange (564 nm) and bright orange emission (613 nm) in solution and solid
states, respectively.

© 2012 Elsevier Lid. All rights reserved.

34- A New Processable and Fluorescent

Polydithienylpyrrole Electrochrome with Pyrene

Appendages.
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Nonreaction-based fluorescent Au* probe that gives fast response @ S
in aqueous solution

Zahide Oztas, Melek Pamuk, Fatih Algi*

Laboratory of Organic Materials (LOM), Canakkale Onsekiz Mart University, TR-17100 Canakkele, Turkey

ARTICLE INFO ABSTRACT

Article history: The design and synthesis of a simple, selective and efficient turn-off fluorescent Aud+ probe, namely,
Received 17 Seprember 2oz o diethyl 1-phenyl-2,5-di{thiophen-2-y1}-1H-pyrrole-3 4-dicarboxylate (1), are highlighted. To our best
""E':E"";: |r;rev.r|sed;:rr!1 2 December 2012 knowledge, this is the first example of nonreaction-based fuorescent Au®™ probes.

Accepted 17 December 2012 £ 2012 Elsevier Led. All nghts reserved.

Available online 10 January 2013

Dedicated to Professor Metin Balkci on the
occasion of his 65th birthday

Keywards:
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Fluorescent probes
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2 5-Dithienylpyrrole

35- Nonreaction-based fluorescent Au3+ probe that
gives fast response in aqueous solution.


http://www.sciencedirect.com/science/article/pii/S0040402012018984
http://www.sciencedirect.com/science/article/pii/S0040402012018984

Organic Electronics 14 (2013) 1094-1102

Contants lists available at SeiVersa ScienceDiract

Organic Electronics

journal homepage: www.elsevier.com/locateforgel

A new electrochromic copolymer based on dithienylpyrrole @ R
and EDOT

Melek Pamuk Algi?, Zahide Oztas?, Seha Tirkes™*, Atilla Cihaner ", Fatih Algi**

* Laboratory of Organic Materiels (LOM ), Canakkele Onsekiz Mart University, TR-17 100 Conakkale, Turkey
Y hemical Enginesring and Applied Chemistry, Atilim Optoslectronic Materials and Solar Energy Loboratory [(ATOMSEL), Atifim University, TH-D6536
Ankara, Turkey

ARTICLE INFO ABSTRACT
Article history: A new compound, namely diethyl 25-difthiophen-2-y1}-1H-pyrrole-3 4-dicarboxcylate
Received 9 December 2012 (1), was copolymerized with 34-ethylenedioxythiophene (EDOT) via electrochemical

Received in revised form 29 January 2013
Accepted 30 January 20013
Awailable online 18 February 2013

method. The copolymer exhibits multicolor electrochromic property: It is found that the
copodymer, poly(1-co-EDOT), has a specific optical band gap (1.71 V) to reflect and/or
transmit reddish brown color in the neutral state, and it can be switched to reddish erange,
orange, yellowish green and blue colors upon oxidation in a low switching time (1.0 5).

ﬁﬁﬁ_ﬁ; slactrochromism Importantly, these colors are essential for camouflage andjor full color electrochromic
Camaouflage device /display applications. In addition to these, the obtained copolymer has a coloration
Dithienylpyrrole efficiency of 173 cm?(C at 500 nm.

EDOT i@ 2013 Elsevier BV. All rights reserved.

36- A New Electrochromic Copolymer Based on
Dithienylpyrrole and EDOT.
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Design and synthesis of new @mssm
4 4'-difluoro-4-bora-3a,4a-diaza-s-indacene based

electrochromic polymers

Melek Pamuk Algi?, Seha Tirkes”, Salih Ertan®, Emine Gul Cansu Ergun®,

Atilla Cihaner"™*, Fatih Algi***

4 | nhoratory of Organic Materials {LOM), {anakkale Omsekiz Mart University, TR-17100 {anakkale, Turkey

b Chemical Engineering and Applied Chemisiry, Atilim Optoelectronic Matertals and Solar Energy Laboratorny (ATOMSEL), Atifim University, TR-D6836
Ankara, Twrkey

ARTICLE INFO ABSTRACT
Article history: Design, synthesis, optical and electrochemical properties of two novel 4 4'-Difluoro-4-bora-3a 4a-diaza-
Beceived 14 March 2013 s-indacene (BODIPY) based donor-acceptor compounds, 1 and 2, are reported in order to elucdate the

Received in revised form 3 July 2013
Accepted 21 July 2013
Awailable online & August 2013

structure—property relationships in BODIPY based materials. Importantly, these compounds provide
opportunity to be used as crosslinkers, since they have three electroactive donor sides. Furthermore,
these compounds are polymerized successfully via electrochemical polymerization. The corresponding
polymers (P1 and P2) are also charactenized by using electrochemical and optical methods in monomer-

Kepwanis - free electrolyte solutions. It s found that both polymers P1 and P2 exhibit reversible oxidation peaks
szgsnmmﬁ polymerization with half wave potentials of 0.70V and 098V vs. AgfAgCl, respectively, and they have low optical band
Thiophense gaps (1.88 eV for P1 and 1.72eV for P2). It is also noted that the polymers exhibit multiclectrochromic
EDOT properties upon doping: P1 can be switched from pink color in the neutral state to blue color in the
BODIPY oxidized state and P2 can be switched from transmissive pink color when neutralized to transmissive

blue color when oxidized.
© 2013 Elsevier Ltd. All rights reserved.

37- Design and synthesis of nhew 4,4'-difluoro-4-
bora-3a,4a-diaza-s-indacene based electrochromic

polymers.
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Design, synthesis, photochromism and electrochemistry of a novel @cm“mk
material with pendant photochromic units

Melek Pamuk Algi® Atilla Cihaner "*, Fatih Algi %"

* Health Services Vocetionel School, Akseray University, TR-68100 Aksaray, Turkey

" Arilim Optoelectranic Materials and Solar Energy Laboratory (ATOMSEL), Department of Chemical Engineering and Applied Chemistry, Arilim
University, TR-06836 Ankara, Turkey

* Laboratory of Organic Materials (LOM), Canakkale Onsekiz Mart University, TE-17100 Canakkale, Turkey

4 pepartment of Biotechnology and Maolecular Blology, ASU BioNanaTech Lab, Aksaray University, TR-BE100 Aksaray, Turkey

ARTICLE INFO ABSTRACT

Artigle history: In the present work, the synthesis, photochromism and electrochemistry of a novel maternial 1, 1-{4-[3 4-
Received 25 March 2004 ) bis( 2 5-dimethyl-3-thienyl)cyclopent-3-en- 1 -yl |phenyl)-2.5-di-2-thienyl-1 H-pyrrole, with pendant dithie-
Received in '-E'""s_'!d form 19 May 2014 nylethene (DTE) photochromic units are described. It should be noted that the system 1 can be reversibly
Accepted 2 June 2014 and efficiently switched between open (1o) and closed (1c) states by light in both solution and in the

Available online 7 june 2014 solid poly{methyl methacrylate) matrix. It is also noteworthy that the two isomers (1o and 1c) of this

novel system 1 can be smoothly polymerized on ITO by electrochemical means. Surprisingly. the DTE unit

;Em:nr;?éthene in 1 does not retain its photochemical switching properties after immobilization onto [TO. The mor-
Dithienylpyrrale phology of the polymer film was investigated by AFM analysis. Furthermore, it was found that the
Photochromic polymer exhibited remarkable electrochromic features that can be switched from green in the neutral
Elecrrochromic state to violet state under applied external potentials without disturbing the photochromic units.

Thiophene £ 2014 Elsevier Led. All rights reserved.

38- Design, synthesis, photochromism and
electrochemistry of a novelmaterial with pendant

photochromic units.
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M. P, ALGI, A, CIHANER,* F. ALGI* (AKSARAY UNIVERSITY, ATILIM UNIVERSITY,
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Tetrafhedron 2014, 710, 5064-5071.

Independent Dual-Switching Colors from
Dithienylethene/Dithienylpyrrole

photochromic switching
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Significance: Despite the high utility of dithienyl-
athena (OTT) groups for organic electronics appli-
cations, there are few reports to date of these
structures being incorporated into conducting
polymers. The reported material is not only con-
ductive, but also digplays independent photochro-
mic and electrochromic behavior. The researchers
were able to demonsirate that both phenomena
are reversible under several differant conditions.

Comment: Whilke both the open and closed
monamer forms can be electropolymerized, it was
found the OTT groups are ‘locked’ after pobymer-
ization. The researchers hypothesize that this is
due fo close packing of the polymer chains kead-
ing to steric hindrance. It is possible that copaly-
mierization or blanding with a differant structure
could permit OTT photoswitching again, as the
monomerc structure was capable of photo-
switching after codeposition with poky{methyl
methacrylate).

39- Independent dual-switching colors from

dithienvlethene/dithienyl

rrole.
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A novel dual channel responsive zinc(Il) probe @ S

Serkan Karakaya“, Fatih Algi *"*

* Lzhoratary of Organic Materials [LOM), Canabkale Onsekiz Mart University, TR- 17100 Cenakkale, Turkey
b Deparoment of Biotechmology and Molecular Bislogy & ASUBTAM BioNanoTech Lab., Aksaray University, TR-68100 Aksaray, Turkey

ARTICLE INFO ABSTRACT
Article history: A novel compound, 1, which is based on a 1,10-phenanthroline scaffold with cofacial BODIPY units, is
Received 9 July 2014 synthesized via a three-step reaction sequence. It is noteworthy that 1 can be utilized for both visual

Revised 25 July 2014
Accepted 13 August 2014
Available online 19 August 2014

and turn-off fluorometric detection of Zn®" jons in agueous acetonitrile solution. The fluorescence
response is based on cation-mediated oxidative photoindwced electron transfer (PET). The digital action
of a two-input NOR logic gate is also demonstrated.

Keywonds: @ 2014 Elsevier Ltd. All rights reserved.

1,10-Phenanthroline
2oy

Fluorescence
Colorimetric

Probe

BODIPFY

40- A novel dual channel responsive zinc(II) probe.
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Synthesis, properties, and electrochemistry of a photochromic compound based
on dithienylethene and ProDOT

Melek PAMUK ALGI', Atilla CIHANER®*, Fatih ALGI***

'Health Services Vocational School & ASUBTAM BioNanoTech Lab., Aksaray University, Aksaray, Turkey
*Atihin Optoelectronic Materials and Solar Energy Laboratory, Department of Chemical Engineering
and Applied Chemistry, Atilin University, Ankara, Turkey
aboratory of Organic Materials, Canakkale Onsekiz Mart University, Canakkale, Turkey
“'Di:purlrlu_'nl‘. of Biotechnology and Molecular Biology & ASUBTAM BioNanoTech Lab., Aksaray University,
Aksaray, Turkey

Received: 10.06.2014 &  Accepted: 20.09.2014 # Published Online: 23.01.2015 & Printed: 20.02.2015

Abstract: The synthesis, photochromic features, and electrochemistry of a novel material based on dithienylethene
(DTE) and 3,3-didecyl-3.4-dihydro-2H-thiena[3.4-b][1 4]dioxepine (didecyl-ProDOT) units are deseribed. [t is noteworthy
that 1.2-his(5-(3,3-didecyl-3 4-dibydro-2H-thiena[ 3 4-b] [ 1 4]diccepin-fevl}-2-met hylthiophen-3-vljeyelopent-1-ene can be
efficiently switched between open and closed states by light in both solution and in the solid poly(methyl metacrylate)

I:I"hI}.lJ‘L] matriz. It is also found that the emission of this nowvel compotnd can be switched on and off upon irradiation.

41- Synthesis, properties and electrochemistry of a
photochromic compound based on dithienylethene
and ProDOT.
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A novel turn-off fluorescent Pb(II) probe based on 2,5-di(thien-2-yl) @chﬁﬁm
pyrrole with a pendant crown ether

Aysun Degirmenci, Damla Iskenderkaptanoglu, Fatih Algi*

Department of Blotechnology and Molecular Biofogy & ASUBTAM BiloNanoTech Lab, Akseray University, TR-68100 Aksaray, Turkey

ARTICLE INFO ABSTRACT
Article history: The synthesis, optical, and ion-sensing characteristics of a novel compound, 1, which is based on a
Received 15 September 2014 2 5-di{thien-2-y1)jpyrrole scaffold with a 15-crown-5 unit, are reported. It is noteworthy that 1 can be

Revised 23 Nowember 2014
Accepted 9 Decernber 2014
Available online 15 December 2014

utilized for turn-off fluonmetric detection of Pb(Il) ions. The fuorescence response is based on
cation-mediated reductive photoinduced electron transfer.
& 2014 Elsevier Lid. All rights reserved.

Keywords:

2 5-Dif thien-2-yl jpyrrole
15-Crown-5

Ph{Il)

Fluorescence
Probe

42- A novel turn-off fluorescent Pb(II) probe based
on 2,5-di(thien-2-yl)pyrrole with a pendant crown
ether.
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@Sﬁ?ﬁhﬁf}f An imidazo-phenanthroline scaffold enables both
chromogenic Fe(i1) and fluorogenic Zn(i)) detectiont

Cite this: RSC Adv., 2015, 5, 7868
Aykut Yoldas® and Fatih Algi*®

A novel, simple and efficient dual channel probe built on an imidazo-phenanthroline scaffold with a boronic
Received 9th November 2014 2 A i
Accepted 22nd December 2014 acid unit, viz. 3-(1H-imidazol4,5-1][1,10]phenanthrolin-2-yl)phenylboronic acid, is disclosed. It is found that
this novel probe induces chromogenic and fluorogenic responses to Feln) and Zn(u) ions, respectively. To
our best knowledge, this is one of the rare examples of dual channel responsive probes that can be used
www.rsc.org/advances for visual detection of Fe(i) and turn-on fluorogenic detection of Zn(s) ions, simultaneously.

DOI: 10.1039/c4ral4182b

43- An Imidazo-phenanthroline Scaffold Enables

Both Chromogenic Fe(II) and Fluorogenic Zn(II)
Detection.
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Atomistic Engineering of Chemiluminogens: Synthesis, Properties
and Polymerization of 2,3-Dihydro-Pyrrolo|[3,4-d]

Pyridazine-1,4-Dione Scaffolds

Melek Pamuk Algi' - Zahide Oztas” - Seha Tirkes” - Atilla Cihaner” - Fatih Algi’®

Received: 26 September 2016 / Accepted: 3 November 2016 /Published online: 18 November 2016

) Springer Science+Business Media Mew York 2016

Abstract Two chemiluminescent compounds containing 2,5-
di(thien-2-yl)pyrrole and pyridazine units, namely 5.7-
difthiophen=2=yl}=2 3=dihydro=1 H-pymolo[3,4=d]pyridazine=
| 4{6H)=dione (5) and G-phenyl-5,7=di(thiophen-2-y])-2 3«
dihydro=1H=-pyrrolo[3,4=d]pyridazine=- 1 . 4(6H }-dione (6),
were successfully synthesized and electrochemically polymer=
ized. The compounds have chemiluminescent properties and
glow in the presence of hydrogen peroxide in basic medium.
The intensity of the glow can be increased dramatically by
using Fe’* ions, hemin (1.0 ppm) or blood samples
(1.0 ppm) as catalyst. The compounds 5 and & have one
well-defined irreversible oxidation peak at 1.08 V and
1.33 V vs AgfApCl, respectively. Electrochemical polymeri-
zation of both 5 and 6 were carried out successfully by repeat-
ing potential scanning in the presence of BFi. Et20 in an
electrolyte solution of 0.1 M LiCI10, dissolved in acetonitrile.
The electronic band gaps (E, ) of the polymers P5 and P6 were

found to be 2.02 eV and 2.16 eV, respectively. On the other
hand, the corresponding polymers are electroactive and exhib-
ited electrochromic features.

Keywords Chemiluminescence - Pyndazine - Thiophene -
2. 5-difthien-2-ylypyrrole - Electrochromism

Introduction

Enormous effort has been devoted to the design and synthesis
of novel stimuli responsive organic materials considering the
fact that they can lead to a variety of advanced technological
applications in the field of sensors [1]. molecular electronics
and photonics [2—4], memaories [5]. electrochromic materials
[6—12]. light emitting diodes [13, 14], photovoltaics [15, 16]
and transistors [ 17-20]. Among the stimuli responsive organic
materials, chemiluminogens [21, 22] represent an important

44- Atomistic Engineering of Chemiluminogens:

Synthesis, Properties and Polymerization of 2,3-

Dihydro-Pyrrolo[3,4-d]Pyridazine-1,4-Dione

Scaffolds


https://link.springer.com/article/10.1007/s10895-016-1978-x
https://link.springer.com/article/10.1007/s10895-016-1978-x
https://link.springer.com/article/10.1007/s10895-016-1978-x
https://link.springer.com/article/10.1007/s10895-016-1978-x

Dyes and Pigments 140 (2017) 92599

Contents lists available at ScienceDirect

Dyes and Pigments

journal homepaga: www.alsevier.com/locate/dyepig

Synthesis, chemiluminescence and energy transfer efficiency of @mmmk
2,3-dihydrophthalazine-1,4-dione and BODIPY dyad

Aysun Degirmenci ", Fatih Algi ™~

* Laboratory of Organic Meteriels (LOM ), Canakkale Onsekiz Mart University, TR-17100 Canakkale, Turkey
¥ Department of Biotechnology and Molecular Blology & ASUETAM Memduh Bilmez kloNanoTech Lab, Aksaray University, TR-65100 Alksaray, Turkey

ARTICLE INFO ABSTRACT
Article history: The design, synthesis and energy transfer efficiency of a new covalently linked molecular dyad 5, which
Received 4 October 2016 consists of 2 3-dihydrophthalazine-14-dione and BODIPY scaffolds, are reported. It s noteworthy that

Received in revised form

11 December 2006

Accepted 15 January 2017
Available online 17 January 2017
In memory of Memduh Bilmez.

dyad 5 can mduce chemiluminescence upon treatment with alkaline H; 0, in the presence of Fe(lIl) ions.
This reaction triggers chemiluminescence resonance  energy  transfer (CRET) from 23-
dihydrophthalazine-14-dione unit to BODIPY fluorophore, which act as the donor and the accepror
components, respectively. To our best knowledge, this is the first example of a covalently linked mo-
lecular dyad consisting of chemiluminogenic 2, 3-dihydrophthalazine-14-dione and BODIFY dye.
Keywords: Impartantly, dyad 5 can provide a low energy emitting material via the chemiluminescence energy
Chemiluminescence transfer {CRET), which covers almost the entire visible region (400 nm=700 nm) of the electromagnetic
2,3-dilydrophthalazine-1,4-dione spocirum.

BODIFY © 2017 Elsevier Ltd. All rights reserved.
CRET

Pyridazine

45- Synthesis, chemiluminescence and enerqgy
transfer efficiency of 2,3-dihydrophthalazine-1,4-
dione and BODIPY dyad



http://www.sciencedirect.com/science/article/pii/S0143720816308841
http://www.sciencedirect.com/science/article/pii/S0143720816308841
http://www.sciencedirect.com/science/article/pii/S0143720816308841

