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2,2'-bipyridyl unit, is described. Prehmmar_y fluorescence results are indicative of the formation of an
emitting intramolecular charge transfer state. © 1998 Elsevier Science Ltd. All rights reserved.

During the last decade, a great deal of theoretical and experimental work has been devoted to the study
of molecules incorporating electron donor and acceptor subunits linked by a single 6-bond that display a
fluorescence emission from highly polar charge transfer (CT) singiet states.1-3 Beside their fundamentai
importance,!# such fluorescent CT chromophores do represent attractive components for the conception of
engeneered molecular and supramolecular systems performing diverse functions such as metal-cation

recognition and detection,’ interactions with DNA oligomers,% or moiecular switching.’
In line with our investigations on fluorescent
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synthetic routes to perform C-C ¢ uphng reactions. Palladmm(O)-cataIyzed CTOSs- COuplmg reactions have
revealed among the most powerful methods, based on organotin or boronic-acid derivatives as
precursors.!3.16 Recently, some of us reported!? the high reactivity and the remarkable versatility of
pentacoordinated monoorganotin reagents in coupling reactions with organic halides under Pd catalysis.
These results prompted us to apply this synthetic method to the synthesis of compound Py-BPY (Scheme).
The latter was readily obtained!8 in 61% isolated yield from 1-iodo-pyrene!9 and 4-bromo-2,2’-bipyridine20,
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yrenyl moiety to an aromatic group via a single bond has been already effected

The connection of the 1

conditions are required and the pentacoordinated tin intermediate is quantitatively generated in situ by

organotin contamination.
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Figure 1. 250-MHz !H NMR spectrum of Py-BPY in CDCl3 at room temperature. The assignement of the
pyrene proton resonances is given in reference 18.

Room temperature absorption and fluorescence emission spectra of Py-BPY were recorded in four

aprotic solvents of different polarity, and in the protic solvent methanol. The shape and the position of the

343 nm, £pax=29800 M-! cm-1) were found to be independent of the solvent

(Figure 2). On the contrary, increasing the solvent polarity induced a significant red-shift of the fluorescence
maximum, along with the loss of vibrational structure. In methanol, whose polarity is close to that of

first absorption band (Aqax

acetonitrile, a larger value of the shift was noticed, which could be attributed to hydrogen-bond formation
between the methanol and the bpy unit.1-22 For all solvent, the fluorescence excitation spectra scanned at

different emission wavelengths matched the absorption spectrum. Furthermore, the emission profile was

found to be independent of the excitation wavelength upon excitation over the first absorption band. These
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observations are in keeping with those previously reported’-'< for compounds in which the pyrene is
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connected to an acceptor group, and are indicative of the formation of an emitting CT state stabilized in pol:
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and acetonitrile is 1500 cm-! for Py-BPY, which is lower than the value (2700 cm-1) obtained! for 4'-(1-
pyrenyl) acetophenone. This suggests a lower value of the excited dipole moment of the former relative to the
latter, consistently with the more negative value of the reduction potential of bpy? as compared to
acetonhenone 3a
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Figure 2. (a) First absorption band of Py-BPY (acetonitrile). (b) Corrected fluorescence emission spectra (RT,
Aexc = 342 nm) in: n-heptane (1, vpax = 25970 cm'l), diethylether (2, 25770cm‘1), tetrahydrofuran (3, 25060
cm-1), acetonitrile (4, 24270 cm-1), methanol (5, 22830 cm-1).

The addition of an excess of trifluoroacetic acid to an acetonitrile solution of Py-BPY was followed by

the quantitative quenching of the fluorescence emission and the appearance of a long-wavelength absorbing
tail in the absorption spectrum. A similar behavior was noticed in the presence of an excess of Zn(ClO4)2.
These observations are i tive of a strong charge-transfer interaction in both the ground and the excited
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The exothermicitv, AGn, of the charge separation was evaluated fr

thermicity, AGy, of the charge separation was evaluated
=Eg(pyrene +/pyrene)-Eq(bpy/bpy -)-Eoo(pyrene)-e2/er, where Eg(pyrene */pyrene) and Eg(bpy/bpy™)

are, respectively, the polarographic half-wave potentials of one-electron oxidation of pyrene (+1.28
V/SCE)® and reduction of bpy (-2.10 V/SCE)!! in acetonitrile. Ego(pyrene) is the electronic energy of
the primary excited singlet state of Py-BPY (3.30 eV), and the last term corresponds to the Coulombic
stabilization energy in a singly-bonded radical-ion pair (< 0.1 ev)!0. AGgy was found to be slightly
negative, indicating there was not a large driving force in polar solvents for PET quenching of excited
pyrene by bpy within Py-BPY.
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The synthesis of Py-BPY was performed following the typical procedure described in reference 17. The
coupling step was carried out in THF (60 °C, 12 hours) using 2 mol% of dichlorobis
(triphenylphosphine) palladium(Il) as catalyst. Py-BPY was purified by chromatography on silica gel
(CH2Cl3 - CH2Cl2/MeOH 90/10 v/v) and crystallization in methanol. Py-BPY: m.p.169 °C; 250-MHz
IH NMR (CDCl3) 8(ppm): pyrene resonances: 8.024 (H7, dd, 3J = 7.6 Hz), 8.03 (Hy, d, 3/ = 7.9 Hz),
8.05 (Hyg, d, 37 = 9.3 Hz), 8.11 (Ha, Hs), 8.17 (Ho, d, 3/ = 9.3 Hz), 8.18 (Hg, dd, 3/ = 7.6 Hz, 47 =1 Hz),
8.21 (Hg, dd, 3/ = 7.6 Hz, 4J =1 Hz), 8.23 (Hg, d, 3J = 7.9 Hz); bpy resonances: 7.34 (1H, Hs' ddd, 3J =
8.0 Hz, 3J = 4.8 Hz, 47 =1 Hz), 7.59 (1H, Hs, dd, 37 = 4.9 Hz, 4 = 1.7 Hz), 7.87 (1H, Ha, td, 3/ = 8.0
Hz, 37 = 8.0 Hz, 47 = 1.8 Hz), 8.54 (1H, Hg,, large-d, 3J = 8.0 Hz), 8.69 (1H, Hg, dd, 3/ = 4.8 Hz, 4/ =
1.8 Hz), 8.73 (1H, Hs, d, 4/ = 1.7 Hz), 8.86 (1H, Hs, d, 3J = 4.9 Hz). 13C NMR (CDCl3) & (ppm):

156.5, 156.2, 150.3, 149.4, 149.2, 137.1, 134.8, 131.5, 131.0, 128.3, 128.1, 127.4, 127.2, 126.3, 125.7,

125.6, 125.3, 125.0, 124.8, 124.5, 123.9, 123.0, 121.5. EI-MS: m/z, 356.2 (M+). Anal. Calcd for

87.62; H 7.86 87.30; H N, 7.7

CogH16N2: C, 87.62; H, 4.52; N, 7.86. Found: C, 87.30; H, 4.62;

Radner, F. Acta Chem. Scand. 1989, 43, 481-484.
4-bromo-2,2’-bpy was synthesized according to published pl‘OCCdUI‘CS' see Regnouf de ains, J.-B,;
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