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1. Introduction

Covalently linked porphyrin dimers have fur-
nished important models to elucidate mechanisms of
excitation energy transfer and photoinduced electron
transfer in natural photosynthetic processes [1-8]. In
addition, some of these models are potentially impor-
tant materials for use in molecular-scale electronic
devices [9-11]. Recently, a molecular optoelectronic
gate consisting of an array of porphyrins has been
reported [12]. Two basic photophysical properties
have been exploited in the design of molecular de-
vices, (i) singlet—singlet energy transfer and (ii) pho-
toinduced electron transfer. We made use of the
differential basicity of the inner imino nitrogens of
the meso-fluoroarylporphyrin and meso-tetraphenyl-

porphyrin to construct simple dimeric porphyrins
wherein absorption of a photon of visible light by a
neutral porphyrin leads to an emission of a photon
from diprotonated porphyrin with very high effi-
ciency (> 95%). The occurtence of such processes
can be easily tuned by the acidity of the medium,
fundamentals of which could be used the in construe-
tion of artificial photonic devices

The substitution of pentafluoroaryl eroups in the
meso positions of the porphyrin confers unique inert-
ness of the inner imino nitrogens towards protona-
tion and metallation reactions. The fluoroarylpor-
phyrins exhibit interesting optical and electrochemi-
cal properties [13]. We synthesised porphyrin dimers
(Fig. 1) comprising of meso-fluoroarylporphyrin and
meso- yrin with an ethyl
covalent bridge to accomplish selective protonation
and of the ylporphyrin
moiety in the dimer. We demonstrate here that the
dicationic porphytin dimer exhibits efficient intra-
molecular singlet excitation energy transfer (eet) from
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2. Experimental

Covalently linked porphynn dimer was synthe-
sised by the method of Little [14] We have used
5=(4-methoxyphenyl)=10,15,20-triphenylporphyrin
(H,H,OCH,) and S5<(4-methoxyphenyl}-10,15,20-
in (H,F,OCH,) as ref-

erence compounds for comparison studies. Hereafter
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CHEMISTRY AS THE ORGANIZING PRINCIPLE
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High-Affinity, Non-Nuc ived Competitive Antagonists of Platelet P2Y,, Receptors

Younis Bagi,' Kerstin Atzler.” Meryem Kose,” Markus Glinzel.** and Christa E. Miller="

! Chemisiry 1, s Bonn (PSB),
i Clinical Pharmacology and Tenicology.
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Received March 16, 3009

Anthraquinone derivatives related to the moderately potent, nonselective P2V receptor antagonist reactive
blue 2 (6) have heen synthe sized and optimized with respect 1o P2Y ), receptor affinity. A radioligand binding
assay utilizing human blood platelet membranes and the P2Y,; receptor-selective antagonist radioligand

*H2-propy thicadencsine-F-adenylic acid ( 1.1 <ichlore- 1-phosphoncmethyl-1-phosphonyl) anhydride (FH]PSB-
0413) was applied for compound testing. |-Aminc-2-sulfoanthraquinone derivatives bearing a (p-
phenylaminajaniling substitution in the 4 position and an additional acidic function in the meta-position of
the aniline ring showed high P2Y 13 receptor affinity. These new anthraquinone derivatives hecame acce ssible
by a recently developed copper(0)catalyzed Ullmann coupling reaction of | -amino—4bromoanthraguinone
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and sustained aggregation not preceded by shape change. The presumably act as covalent, possibly allosieric antagonists at

latter receptor also plays an important role in the potentiation
of platelet secretion induced by several agonists, and its
congenital deficiency has been shown to result in a lifelong
bleeding disorder.® Modulation of P2 receplors in platclets
appears 1o be of paramount importance in regulating platelet
function and. as a consequence, in controlling thrombotic
discases, which are the most common conse of morbidity and

* To whom comespondence shocld be addiessed. Phone: +49-228.73-
2301 Fox: +49.226-73.257. E-rmail: christacoueller @uni-boon. do
PhagmaCentes Boon, Pharmaceticl ustite, Phsmaceutical Che-
istry 1. Pharmaceutical Scicnces Boan (PSH), University of Bono
¥ Ecpamment of Expermenta) and Clirical Phasmacclogy s Tenisol-
gy, University of Freiburg,
'* Present address: Elsevier Pharma Bictech Group, Elevier Informaion
Systems GmbH, Theodor-Heuss-Allee 108, D-60456 Frnkfurt (Main).
Germany.

(s

4075 @2
Published on Web 0

P2Y ; recepiors” (see Supporting Information, Scheme 1), Major
drawbacks of clopidogrel and related thicnotetrahydropyridine
derivatives are: (i) slow onset of action (up to several days)
due to the required me@bolism, (ii) long duration of action due
to irreversible inhibition, (i) “drug resistance” in a high
percentage of paticnts (up to 30%). (iv) moderate polency
(ther: fore high doses are required), and v difficulties in stecring
and contralling the effects

Therefore, itis highly desirable to develop P2Y 1 antagonists
that are lacking the drawbacks associsted with the standard
P2Y,; antaganists such as clopidogrel and other thisnotetrahy-
dropyridine derivatives. Several groups have recently been
developing competitive, reversible P2Y 1z antagonists that may
be superior to clopidogrel and related drugs. Most approaches.
started from the adenine nucleotides as lead structures, ADP,

{1} Aumlmn Chemical Society
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AUTOPLAN:

AUTOMATES THE UNDERLYING PROCESSES IN CREATING SYNTHESIS ROUTES
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EXAMPLE & i the comparative example of EXAMPLE 4.65 g of endo-THDCPD orystaks from the same source of EXAMPLE 4 are placed in a 250 mil of glass bottle, followed by adding 40 g of dichloromethane thereto to dissolve the
nitrogen znd stiring in the e bath, Subsequenthy, 10 g of AICL s added to the dichloromethane soktion of endo-THDCPD, followed by stiring for 2 howrs in the e bath, and continwowshy stiming for 16 howrs at room temperaturs,
with 100 mi of satwrated KCl solution, followed by adding it to a separatony funnel, shaking to allow to separate into two layers and leaving the upper layer in the separatory funnel, The above saturated KCl solution washing proces
Subsequenthy, the miure washed with the saturated KCl solution is washed with 100 ml of deionized water, followed by 2dding it to 2 separatory funnel, shaking to zllow to separate into two layers and leaving the lower layer in:
deionized water washing procedure s repeated for three times, Subseguenthy, the lower layer s distilled to remove dichloromethane and water, The bottoms & collected, and determined by chemical anahysis, The chemical anahysis
composad of 5.7 wt parcent of exo-THOCPD, 0.5 wt percent of endo-THOCPD, 1.2 wt percent of Deczlin, 5.8 wt percent of adamantane, 1.3 wt percent of exo-THMDCPD, and the other two-stage hydrotrasted 2nd ssturated C,
andjor MCPD diners, The bottoms has a volumetric heating valve of 39,17 MIL, a density of 0,9339 at 15° C., and a viscosity of 3,52 <5t at 20° C. and more than 26.7 ¢St at -20° C, In this example, the bomesization reaction & v
reaction time is too long so that portions of exo-THDCPD is further isomerized to adamantane which will increass the viscosity of the high enengy fuel. Under such 2 viclent reaction conditions, 2 small amownt of THDCPD will be rin
deczlin (the side product) with relatively less volumetric heating value as well s dersity, Therefore, the Bomerization reaction of this example 5 not suitable for preparing the high energy fuels because the freszing point of the boms
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SUPPORTS DIFFERENT STRUCTURE EDITORS
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Modify application settings
Structure editor
Editors that do not require a phgin to be installed: The following editors can onhy be wsed, if the Reaxys

) Structure Editor PhugIn is installed:
() Dotmatics Elemental

@) Chem#xon MarvinSketch (Mote: requines Jrve fo be | drEiEimEiE b
= irstaltien) () Accelnys Draw
i) GGA Ketcher () Accelnys 1S15/Draw

Resxys uses Dotmatic's Elementzl a5 default structurs and () CambridgeSoft ChemDraw
reaction query editor, if no other editor i salected i 1CEdit

Please check this with your administrator or click the
hyperlink and download the installer.

Reaxys will present a warning message, if these editors are
selected, but the stucture editor plugin is not installed,
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REPORTING:

GATHER AND PREPARE THE INFORMATION
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and...
what is
your
reaction?
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