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ABSTRACT

Dendrimeric meta-substituted phenylenevinylene moieties have been incorporated on a chiral binaphthyl core, providing new chiral and
photoluminescent molecules.

Dendrimers have become a subject of intense research irchirality is reported.Dendrimeric structures have been tested
recent years as a result of their unique structures andas efficient light harvesting antenrfaand suitable com-
properties. Among them, optically active dendrimérsan pounds for application in optoelectronit®u et al. have
be used to carry out asymmetric processes. They respondecently used 1!bi-2-naphthol derivatives to construct novel
differently toward the left and right circularly polarized lights
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Scheme 1. Synthesis of Binaphthyl Derivatives Coontaining Conjugated Dendritic Wédges
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aReagents and conditions: {(BuOK, THF, rt.

rigid and cross-conjugated optically active dendrimers with
phenylacetylene-based dendréhsghey demonstrate that
there is a very efficient energy migration from the cross-

absorptions due to the stilbene dendrons and the binaphthyl
core. Thus, the maximum at 329.5 nm 6 (c = 1 x
106 M) is associated with the stilbene units in the dendron,

conjugated dendrons to the center core, leading to greatlyand the shoulder at 340.5 nm is associated with the core.
enhanced fluorescences at higher generations. This is theVhen the spectrum was registered at a 10-times lower

first example of an efficient energy migration conducted
in an optically pure dendritic system, which is potentially

concentration (= 1 x 1077 M), two resolved bands were
observed instead. When recording spectra of different

useful in developing an enantioselective fluorescence samples at a range of concentrations betweenf 46d 108

sensor.
On the other hangy-phenylenevinylene oligomers are one
of the most studied systerigind blue electroluminescence
has been demonstrated in p@iygthenylene vinylene) deriva-
tives’ Blue-luminescent organic materials are very limited.
In this goal we report here the synthesis, chiroptical,

M, changes in shape, shift, and chromicity of the bands were
also detected. Although at this moment we do not have a
satisfactory explanation for these effects, a concentration-
dependent aggregation could be assumed. Changes at the
ultraviolet and fluorescence spectra of stilbenoid units
indicative of association has been widely obser’féd@The

spectroscopic, and electrochemical features of dendrimersaPsorption spectrum @2 is similar to that ofG1. A band

G1 and G2, which have been prepared in good yields by
Horner—Wadsworth-Emmons reaction of a 17binaphthyl
derivative,(R)-1. and the appropriate dendror2s and2b,
in KBUu'O—THF (Scheme 13° Compound®a and2b were
synthesized following a methodology previously reported by

with a maximum at 326.5 nmc(= 1 x 10® M) and a
shoulder at 340.5 nm were observed (whenl x 1077 M

two separated bands appeared again). The fluorescence
spectra have typical bands for stilbenoid compounds at 409

some of us! The long hydrocarbon chains at the core have [ EENNEEGGG

been incorporated to ensure the solubility of the target
molecules. Both of them were obtained as uniqueralts
isomers, as determined Bl NMR spectroscopy.

Since these new dendrimers were synthesized from enan-

tiomerically pure (R)-binaphthyl derivatives, chiral com-
pounds were obtained with optical rotationg]g) of —299
(c =1 x 1073, CHCL) for G1 and—110°(c =1 x 1073,
CHCly) for G2.

The results of UW-vis and fluorescence measurements
of G1 andG2 in methylene dichloride at room temperature
are shown in Figure 1. Because of timetaarrangement of

the dendrons linked, it was expected that the observed
absorption spectra would consist of a superposition of the

(6) Kraft, A.; Grimsdale, A. C.; Holmes, A. BAngew. Chem., Int. Ed.
1998,37, 402.

(7) Grice, A. W.; Tajbakhsh, A.; Burn, P. L.; Bradley, D. D. &dv.
Mater. 1997,9, 1174.

(8) Giesa, RJ. Macromol. Sci. Re Macromol. Chem. Phy4996,C36,
631.

(9) Gémez, R.; Segura, J. L.; MartIN. Org. Lett.2000,2, 1585.
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Figure 1. UV—vis absorption¢ = 1 x 10-6 M) and fluorescence
spectra (= 1 x 1077 M) of G1 (full line) and G2 (dashed line)

in CH,CI, at room temperature. The excitation wavelength is 329.5
nm for G1 and 326.5 nm foiG2.
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(G1) and 425 G2) nm together with a shoulder at 425 nm
(observed only foiG1). Although it has been claimed for

blue-emitting phenylenevinylene-based dendrimers that are
highly fluorescent.

stilbene dendrons that the absence of any shorter wavelength The electrochemical properties of the new dendrimers were

emission for excitation in the range 30860 nm shows that
energy transfer to the core is very effici€hthese results
do not permit us unequivocally to assume that fact for this
kind of compound? Anyway, both molecules are new chiral

(10) General Procedure for the Horner—Wadsworth—Emmons Re-
action. To a stirred solution of the diphosphongf®)-1 (0.1 mmol) and
the corresponding dendritic aldehy@a,b (0.2 mmol) in anhydrous THF
(10 mL) under argon, was added potassitart-butoxide (0.6 mmol) in
small portions. The red mixture was then stirred at room temperature. After
5 h, it was quenched with water, neutralized with 1 N HCI, extracted with
CH.Cl, (x3), and dried (MgS@Q). After filtration and evaporation of the
solvent, the crude product was washed withsCHEtOH, and the insoluble
dendrimer was isolated by filtratioi-1: yield 95%.H NMR (CDCly):
00.85 (t, 6H,J = 6.9 Hz, 2x CHg), 0.87—1.50 (m, 40H, 26 CH,), 3.84
(s, 12H, 4x OCHg), 3.90—4.10 (m, 4H, 2« OCH,), 6.92 (A of ABq, 8H,
J=8.7 Hz, arom.), 7.01 (A of ABq, 4H] = 16.2 Hz, 4x CH=), 7.16 (B
of ABqg, 4H,J = 16.2 Hz, 4x CH=), 7.12—7.36 (m, 8H, core and %
CH=), 7.42 (d, 2HJ = 9.0 Hz, core), 7.49 (B of ABq, 8H] = 8.7 Hz,
arom.), 7.50—7-53 (m, 6H, arom.), 7.92 (d, 2H+= 1.2 Hz, core), 7.95
(d, 2H,J = 9.0 Hz, core).l3C NMR and DEPT (CDG): ¢ 159.3 (C),
154.9 (C), 138.2 (two signals, 2 C), 133.9 (C), 132.4 (C), 130.1 (C), 129.3
(two signals, 2 C), 128.6 (CH), 127.8 (CH), 127.6 (CH), 126.9 (CH), 126.4
(CH), 125.9 (CH), 123.8 (CH), 123.3 (CH), 120.6 (C), 116.0 (CH), 114.1
(CH), 69.6 (OCH)), 55.3 (OCH), 32.0 (CH), 29.8 (Ch), 29.7 (Ch), 29.6
(two signals, 2 Ch), 29.4 (two signals, 2 Chj, 29.2 (CH), 25.7 (CH),
22.7 (CH), 14.2 (CH). HRMS m/ecalcd for GgH10606 1354.7989; found
1354.7998G-2: yield: 70%.H NMR (CDCls): ¢ 0.85 (t, 6H,J = 6.6
Hz, 2 x CHjz), 0.90—1.50 (m, 40H, 2& CHy), 3.82 (s, 24H, 8« OCHy),
3.88—4.06 (m, 4H, 2« OCH,), 6.91 (A of ABq, 16H,J = 8.7 Hz, arom.),

studied by cyclic voltammetry (CV) at room temperature in
dichloromethane as solvent, glassy carbon as working
electrode, and SCE as reference electrode. The CV of
dendrimersG1 andG2 show the presence of an irreversible
oxidation wave at 1.38 and 1.31 V, respectively, and a second
oxidation wave is observed fad82 at 1.73 V. These first
oxidation potentials should correspond to the oxidation of
each independent dendrimeric moietyGi and G2, since

for comparison2a exhibits an oxidation potential at 1.38 V
and an oxidation wave at 1.51 V was found for the parent
bisdodecyloxybinaphthyl as reference.

In summary, we have synthesized new soluble conjugated
chiral luminescent dendrimers with electron-donor character
that are appealing systems for the preparation of optoelec-
tronic devices.
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7.00 (A of ABg, 8H,J = 16.2 Hz, 8x CH=), 7.15 (B of ABq, 8H,J =
16.2 Hz, 8x CH=), 7.15—7.40 (m, 16H, core and 2 CH=), 7.42 (d,
2H,J = 9.0 Hz, core), 7.48 (B of ABq, 16H] = 8.7 Hz, arom.), 7.44
7—60 (m, 18H, arom.), 7.967.96 (m, 4H, core)’3C NMR (CDCk): ¢

159.3, 154.9, 138.2, 138.1, 137.9, 137.8, 133.9, 132.3, 130.0, 129.3, 128.9,

128.6, 127.8, 127.0, 126.3, 124.0, 123.7, 123.4, 120.6, 115.9, 114.1, 69.6
(OCHp), 55.3 (OCH), 32.0, 29.8, 29.7, 29.6, 29.4 (two signals), 29.2, 29.1,
25.7,22.7, 14.2 (Ck). HRMS /e calcd for GedH1620102291.2168; found
2291.2237.
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