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ABSTRACT: Two new organoboron quinolate polymers were prepared under exceptionally mild conditions
via a novel polycondensation reaction involving boron-induced ether cleavage. The polymers, which contain
both the boron and quinolato moieties in the main chain, were characterized by multinuclear and 2D NMR, gel
permeation chromatography, and matrix-assisted laser desorption ionization time-of-flight (MALDI-TOF) mass
spectrometry. They are readily soluble in common organic solvents and thermally stable to >300 °C according
to thermogravimetric analysis. The photophysical properties strongly depend on the nature of the conjugated
bridge connecting the organoboron quinolato groups. Therefore, with a highly delocalized Th-C6H4-Th (Th )
thiophene) linker, the lowest energy absorption corresponds to intramolecular charge transfer (ICT) from this
conjugated linker to the pyridyl moiety. In contrast, with a less delocalized biphenyl linker, ICT occurs from the
fluorene moiety of the diboron monomer to the pyridyl rings on the basis of time-dependent density functional
theory (TD-DFT) calculations on molecular model systems. The polymer with the biphenyl linker displays a
strong yellow-green emission, whereas the Th-C6H4-Th linker shows an unusual concentration-dependent dual
emission as a result of excimer formation.

Introduction

Since the first efficient organic light-emitting diode (OLED)
based on Alq3 was reported by Tang and VanSlyke,1 many
studies have focused on other metal or metalloid complexes
with 8-hydroxyl quinoline (HQ) and related ligands.2 Among
them, molecular organoboron quinolates and related chelate
complexes turned out to be promising because of their good
thermal stability and efficient luminescence.3-7 An important
factor for OLEDs being widely commercialized is the process-
ability during fabrication. In this respect, polymeric LEDs
(PLEDs) can be advantageous over OLEDs based on molecular
materials in that they can often be more easily applied in solution
processing using, for example, ink jet printing techniques,
thereby allowing for fast and cost-effective manufacture.8

Several different approaches have been taken to realize
PLEDs based on quinolato complexes. The first one is to attach
quinolato moieties to a soluble polymer backbone, followed by
metal complexation through post modification.9 The second
method is to prepare a polymer with pendant metal or metaloid
moieties first, which is then reacted with quinolato ligands.7,10

By using such a reverse modification procedure, one can easily
prepare a versatile polymer scaffold and subsequently tune the
photophysical properties through variations in the substitution
pattern of the ligands. Finally, organoboron quinolates and
related fluorophores can also be incorporated into the polymer
main chain by polycondensation reactions.11,12 Chujo and
coworkers have used this methodology to prepare the first main-
chain-type organoboron quinolates with boron embedded in the
polymer backbone. They also reported on organoboron quinolate
polymers in which the quinolato group is part of the polymer
backbone with the organoborane moieties as pendant groups.12

Here we report a new type of polymer architecture with both
the quinolato ligands and boron centers embedded in the main
chain, which was achieved by a simple one-step procedure that
involves metal-free boron-induced ether cleavage reactions. This
work was inspired by the recent studies by Suning Wang and
coworkers on molecular multichromophore assemblies such as

A1 and A2, which are derived from polytopic ligands for
coordination to multiple metal centers.5 The complexes A1 and
A2 were more thermally stable than the related monoboron
system.3,4 Most interestingly, unusual photophysical properties
were reported for A1. The latter exhibited concentration-
dependent dual emission in solution, which was attributed to
enhanced excimer formation with increasing concentration.
Another objective of our studies was therefore to examine
whether the incorporation of these chromophores into polymeric
structures would result in interesting luminescence characteristics
because of excimer formation.

Results and Discussion

The bifunctional organoborane monomer 2,7-bis((t-butylphe-
nyl)bromoboryl)-9,9-dihexylfluorene (B1) was prepared starting
from 2,7-bis(trimethylsilyl)-9,9-dihexylfluorene according to
Scheme 1. Boron-silicon exchange was achieved by treatment
of 2,7-bis(trimethylsilyl)-9,9-dihexylfluorene with a slight excess
of BBr3 in CH2Cl2.

13 Subsequent reaction with 2 equiv of
1-trimethylstannyl-4-t-butylbenzene led to selective replacement
of one Br substituent on each boron atom, as confirmed by 1H
NMR analysis. The monomer B1 was purified by repeated
recrystallization from hexanes at -35 °C.
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We prepared the organoboron quinolate polymers P1 and P2
under mild conditions by simply mixing the bifunctional boron
monomer B1 at RT with the methoxy-protected bifunctional
quinolato monomers Q1 and Q2, respectively, followed by
stirring for 24 h (Scheme 1). The volatile byproduct MeBr was
easily removed under high vacuum. We purified the polymers
by adding hexanes to a solution of the crude material in CH2Cl2,
which led to precipitation of the products. P1 was isolated as
an orange solid in 59% yield and P2 was isolated as a yellow
solid in 66% yield.

Both polymers are readily soluble in typical organic solvents
such as CH2Cl2, tetrahydrofuran (THF), toluene, and so on. They
are stable both as solids and in solution for extended periods of
time. The polymers also show good thermal stability on the
basis of thermogravimetric analysis (TGA). The onset of the
thermal degradation of P1 was determined to be 326 °C and
that of P2 was determined to be 318 °C.

The chemical structure of the polymers was confirmed by
1D multinuclear NMR spectroscopy and 2D 1H NMR. 11B NMR
resonances at 11 ppm for P1 and at 12 ppm for P2, respectively,
which are in the typical region of tetracoordinate boron
compounds, confirm the attachment of the quinolato groups to
boron. For both P1 and P2, the protons of the fluorene and tert-
butylphenyl moieties experience a strong upfield shift upon
chelation by the electron-donating quinolato ligands (Figure 1).
Most of the signals for the quinolato moieties and the aromatic
bridging groups do not significantly change upon boron
coordination. A notable exception is the pronounced downfield
shift of one of the quinolato protons in P2 from 8.24 to 8.55
ppm, which is similar to the chemical shift observed for the
respective diboron species A2 (8.61 ppm)5 and likely a result
of ring current effects (Figure 1). Importantly, all of the major
signals can be readily assigned to the expected polymer
structures on the basis of 2D NMR experiments (Supporting
Information), which is indicative of clean transformations
through boron-induced ether cleavage reactions. The absence
of additional signals also suggests that the concentration of end
groups is small, and hence the polymers are either cyclic or of
fairly high molecular weight.

Gel permeation chromatography with in-line multi-angle laser
light-scattering detection (GPC-MALLS) in THF gave weight-
average molecular weights of Mw ) 1.72 × 104 (PDI ) Mw/Mn

) 1.20) for reprecipitated samples of P1 and Mw ) 1.66 × 104

(PDI ) 1.24) for P2. These results indicate that for each
polymer, an average of ca. 25 quinolato moieties are embedded
in the polymer chains. We further examined the polymers by
high-resolution matrix-assisted laser desorption ionization time-
of-flight (MALDI-TOF) mass spectrometry. For both polymers
P1 and P2, we were able to detect two different series of peaks,
both of which show the expected repeating unit and a chain
length of up to n ) 6. A more detailed analysis suggested that
the two different series correspond to fragments with a quino-
latoborane moiety at one chain end and a fluorene moiety at
the other chain end. The difference between the first and the
second series is that the former corresponds to protonated species
[{RU}nH]+ (RU ) repeating unit), whereas the loss of a tert-
butylphenyl group is observed for the latter [{RU}n - t-BuPh]+.
(See the Supporting Information.)

The photophysical properties were studied by UV-visible
spectroscopy and fluorescence measurements, and the data were
supported by density functional theory (DFT) calculations on
molecular model systems. The UV-vis absorption spectra of
the two polymers in CH2Cl2 (c ≈ 10-5 to 10-6 M) are shown
in Figure 2. Solutions of P1 in CH2Cl2 are orange, and those of
P2 are yellow. The lowest energy absorption bands are almost
identical to those of the respective bifunctional species A1 and
A2 reported by Wang’s group5 and are therefore likely due to
quinolato ligand-based transitions. For instance, P2 shows a
maximum at 411 nm that is red-shifted by only ca. 5 nm relative
to that of A2. Polymer P1 shows a band (shoulder) at ca. 443
nm (430 nm for A1) and a higher energy maximum at 367 (366
nm for A1). The latter band was tentatively attributed to an
electronic transition that involves the bridging moiety. The red-
shift of this band for P1 relative to P2 (ca. 311 nm) is consistent
with the higher degree of conjugation of the Th-C6H4-Th
linker in comparison with the biphenyl group.5 The observation
that the polymer absorptions are similar to those reported for
the bifunctional species further confirms the structural integrity

Scheme 1. Synthesis of Quinolato Polymers
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of the polymers with organoboron quinolato chromophores
bridging the organic aromatic linkers. At the same time, it
strongly suggests that extended electronic communication
throughout the polymer chain is very limited because of
tetracoordination of the boron moieties.14

To confirm the assignments of the absorptions bands for P1
and P2 further, we performed DFT calculations on the molecular
model systems M1 and M2 (Figure 3). Coordination of the
quinolato groups leads to the generation of a stereogenic center
at boron, and only the structures of the R,R-isomers of M1 and
M2 were optimized. As reported for other organoboron quinolate
complexes, the lowest unoccupied molecular orbital (LUMO)
is primarily localized on the pyridyl moiety of the quinolato
groups. However, the highest occupied molecular orbital
(HOMO) for M1 and M2 is different in that for M1, the electron
density is delocalized on the aromatic Th-C6H4-Th linker with
contributions from the phenolate part of the quinolate moiety,
whereas for M2, it is found on the pendant fluorene moieties.
The reverse situation is observed for the HOMO-2, which is
localized on the fluorene moieties for M1 and the biphenyl
linker/phenolate π system for M2. This implies that the HOMO
and HOMO-2 exchange positions when going from M1 with
its highly delocalized bridging π system to M2 with its twisted
biphenyl linker.

Time-dependent DFT calculations demonstrate that the lowest
energy absorptions indeed correspond primarily to a HOMO-
to-LUMO (and for M2 also HOMO-2) transition. This transition

is therefore characterized by charge transfer from the conjugated
quinolate linker (for M1) and the fluorene moieties (for M2) to
the pyridyl ring of the quinolato moiety. This is different from
the parent compound Ph2BQ and related organoboron quinolate
species, for which the HOMO-LUMO transition typically
corresponds to a quinolate-centered charge transfer from the
phenolate to the pyridyl moiety. However, it is consistent with
studies on organoboron quinolate complexes where organic π
systems with extended delocalization are attached in the
5-position of the quinolate ligand.4,7 For instance, attachment
of a benzothiophene group leads to a strong orbital contribution
from the benzothiophene moiety to the HOMO level, whereas
the LUMO remains centered on the quinolato ligand.4 Finally,
for both M1 and M2, the higher energy band can be assigned
to excitation into the LUMO+2, a π* orbital centered on the
bridging aromatic linker.

As noted in the introduction, the unusual emission properties
of the bifunctional species A1 in part prompted us to investigate
the respective polymeric materials. The photoluminescence
spectra of P1 and P2 in CH2Cl2 solution (ca. 1 × 10-6 to 1 ×
10-7 M) are presented in Figure 4. Independent of the excitation
wavelength and concentration, P2 emits yellow light at a
wavelength of λem ) 536 nm. The emission of P2 is reminiscent
of that of a 5-naphthyl-substituted Ph2BQ derivative, which was
reported to emit at 534 nm with a quantum efficiency of 11%.4

It is also noteworthy that the emission is only slightly red-shifted
compared with the molecular species A2 (λem ) 528 nm)5 and
the quantum efficiency of 19% is also similar to that of A2
(23%).

The emission of P1 is excitation-wavelength-dependent.
When excited at 443 nm, a single emission band was observed
at λem ) 611 nm. This band correlates reasonably well with
that found by Wang5 for A1 at concentrations >5 × 10-5 M
(λem ) 593 nm), and the relatively low quantum efficiency of
ca. 1% is also similar to that of the molecular species. Wang
reported that at very low concentrations of A1, the emission
was centered at λem ) 462 nm.5 We found that excitation into
the higher energy band of P1 at 367 nm led to dual emission at
λem ) 470 and 611 nm. Moreover, the lower energy band
became relatively more intense with increasing concentration
(Figure 4b). This suggests that excimer formation, as postulated
for the molecular species,5 also occurs for the polymeric material
at high concentrations.15 Therefore, despite the incorporation
of the organoboron quinolate moieties into the polymeric
structure, alignment of the chromophores is still possible, and
an interesting concentration-dependent emission behavior due
to excimer formation was realized.

Experimental Section

Materials and General Methods. Compounds Q1,5 Q2,5

1-trimethylstannyl-4-tert-butylbenzene,16 and 2,7-bis(dibromobo-
ryl)-9,9-dihexylfluorene13 were prepared according to literature
procedures. Reactions and manipulations involving reactive boron
species were carried out under an atmosphere of prepurified nitrogen
using either Schlenk techniques or an inert-atmosphere glovebox
(Innovative Technologies). Ether solvents were distilled from Na/
benzophenone prior to use. Hydrocarbon and chlorinated solvents
were purified using a solvent purification system (Innovative
Technologies; alumina/copper columns for hydrocarbon solvents);
the chlorinated solvents were distilled from CaH2 and degassed via
several freeze-pump-thaw cycles.

The 499.9 MHz 1H NMR spectra and 125.7 MHz 13C NMR
spectra were recorded on a Varian INOVA 500 MHz spectrometer.
The 160.4 MHz 11B NMR spectra were recorded with a boron-free
probe using boron-free quartz NMR tubes. The 1H and 13C NMR
spectra were referenced internally to the solvent peaks, and the 11B
NMR spectra were referenced externally to BF3 ·Et2O (δ ) 0) in
C6D6. The abbreviations t-BuPh (4-t-butylphenyl), Fl (2,7-fluo-

Figure 1. Aromatic region of the 1H NMR spectra of P1 and P2 in
comparison with B1 and the ligands Q1 and Q2. (See Scheme 1 for
the chemical structures.) Q: quinolato, BuPh: 4-t-butylphenyl, Fl:
fluorene, Th: thiophene.

Figure 2. UV-visible spectra of P1 and P2 in CH2Cl2. (See Scheme
1 for the chemical structures.)

3450 Li and Jäkle Macromolecules, Vol. 42, No. 10, 2009



renediyl), and Q (8-hydroxyquinolato) were used for peak assign-
ments. Elemental analyses were performed by Quantitative Tech-
nologies (Whitehouse, NJ).

UV-visible absorption data were acquired on a Varian Cary 500
UV-vis/NIR spectrophotometer. The fluorescence data and quan-
tum yields were measured on a Varian Cary Eclipse fluorescence
spectrophotometer. Anthracene and diphenylanthracene were used
as the standards for determination of the quantum yields as specified.
The quantum yields of anthracene (0.33) and diphenylanthracene
(0.92) were adopted from the Handbook of Photochemistry.17

Sample solutions were prepared using a microbalance ((0.1 mg)
and volumetric glassware.

GPC analyses were performed in THF (1 mL/min) using a Waters
Breeze system equipped with a 717plus autosampler, a 1525 binary
HPLC pump, a 2487 dual λ absorbance detector, and a 2414
refractive index detector (880 nm). Two styragel columns (Polymer
Laboratories; PLgel 5 µm mixed-C, linear range 200-2 000 000),
which were kept in a column heater at 35 °C, were used for
separation. The columns were calibrated with polystyrene standards
(Polymer Laboratories). MALLS experiments were performed at
690 nm (30 mW linear polarized GaAs laser) using a Wyatt Dawn
EOS instrument in-line with the GPC; differential refractive indices
(dn/dc) were calculated from in-line GPC-MALLS mode with Wyatt
Astra software assuming 100% mass recovery; a Wyatt Optilab
refractive index detector operating at 690 nm was used for this

purpose. MALDI-TOF measurements were performed on an
Applied Biosystems 4700 proteomics analyzer in reflectron (+)-
mode with delayed extraction. Benzo[a]pyrene was used as the
matrix (20 mg/mL toluene). The samples were dissolved in toluene
(10 mg/mL), mixed with the matrix in a 1:10 ratio, and then spotted
on the wells of a sample plate inside a glovebox. Peptides were
used for calibration (Des-Arg-Bradykinin (904.4681), Angiotensin
I (1296.6853), Glu-Fibrinopeptide B (1570.6774), ACTH (clip 1-17)
(2093.0867), ACTH (clip 18-39) (2465.1989), ACTH (clip 7-38)
(3657.9294)) with R-hydroxy-4-cyanocinnamic acid as the matrix.
TGA measurements were performed on a Perkin-Elmer Pyris 1
thermogravimetric analyzer under a N2 atmosphere at a scan rate
of 20 °C/min and up to 800 °C.

DFT calculations were performed with the Gaussian03 pro-
gram.18 Geometries and electronic properties are calculated by
means of hybrid density functional B3LYP with the basis set of
6-31G(d). The input files and orbital representations were generated
with Gaussview (scaling radii of 75%, isovalue of 0.02). Excitation
data were calculated using TD-DFT (B3LYP).

Synthesis of 2,7-Bis(4-t-butylphenylbromoboryl)-9,9-dihexyl-
fluorene (B1). At -35 °C, a solution of 1-trimethylstannyl-4-tert-
butylbenzene (230 mg, 0.74 mmol) in 10 mL of CH2Cl2 was added
to a solution of 2,7-bis(dibromoboryl)-9,9-dihexylfluorene (251 mg,
0.37 mmol) in 5 mL of CH2Cl2. The mixture was allowed to warm
up to room temperature and was stirred for 4 h. The volatile

Figure 3. Selected computed (Gaussian03) orbital plots for M1 and M2.
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materials were removed under high vacuum, and the residue was
purified by crystallization from hexanes at -35 °C. Yield: 210 mg,
72%. 1H NMR (CDCl3, δ): 8.07 (d, 2H, 3J ) 7.5 Hz, Fl), 8.00 (m,
6H, 3J ) 8.6 Hz, Ph and Fl), 7.90 (d, 2H, 3J ) 8.0 Hz, Fl), 7.55 (d,
4H, 3J ) 8.0 Hz, Ph), 2.07 (m, 4H, Hex-CH2), 1.41 (s, 18H, t-Bu),
1.06-1.20 (br, 12H, Hex-CH2), 0.81 (t, 6H, 3J ) 7.0 Hz, Hex-
CH3), 0.74 (br, 4H, Hex-CH2). 13C NMR (CDCl3, δ): 157.1 (Ph),
151.3 (Fl), 145.0 (Fl), 140.1 (Fl), 138.1 (Ph), 137.4 (Ph), 137.1
(Fl), 132.2 (Fl), 125.2 (Ph), 120.2 (Fl), 55.6 (Fl), 40.1 (Hex), 35.4
(t-Bu), 31.7 (Hex), 31.3 (t-Bu), 29.8 (Hex), 24.2 (Hex), 22.9 (Hex),
14.3 (Hex). 11B NMR (CDCl3, δ): 66 (w1/2 ) 2380 Hz).

Polymerization of B1 and Q1: Synthesis of P1. A solution of
Q1 (15 mg, 0.027 mmol) in 10 mL of CH2Cl2 was added to a
solution of B1 (21.1 mg, 0.027 mmol) in 5 mL of CH2Cl2, and the
mixture was stirred overnight. The volatile materials were removed
under high vacuum. The crude material was dissolved in 5 mL of
CH2Cl2, and the product was precipitated by the addition of 10
mL of hexanes. The polymer was obtained as an orange powdery
solid by freeze drying from benzene. Yield: 18.0 mg, 59%. 1H NMR
(CDCl3, δ): 8.86 (d, 2H, 3J ) 8 Hz, Q), 8.64 (br, 2H, Q), 7.85 (d,
2H, 3J ) 8 Hz, Q), 7.70 (s, 4H, Ph), 7.66 (d, 2H, 3J ) 6 Hz, Q),
7.58 (d, 2H, 3J ) 8 Hz, Fl), 7.55 (br d, 2H, 3J ) 3 Hz, Fl), 7.44
(br, 2H, Th), 7.39-7.35 (m, 6H, t-BuPh and Fl), 7.30 (d, 4H, 3J )
8 Hz, t-BuPh), 7.25 (d, 2H, 3J ) 8 Hz, Q), 7.19 (br, 2H, Th), 1.87
(br, 4H, Hex), 1.30 (s, 18H, t-Bu), 1.20-0.95 (br, 12H, Hex),
0.82-0.60 (br, 10H, Hex). 13C NMR (CDCl3, δ): 159.3 (Q), 150.4
(Fl), 149.9, 145.3 (Fl), 144.1, 143.9 (Ph), 140.7 (Fl), 139.8 (Q),
138.1 (Q), 137.8 (Q), 134.1, 133.6 (Fl), 132.3 (Ph), 130.3 (Q), 127.6,
127.0 (Q), 126.4 (Ph), 124.7 (Ph), 124.0, 123.3 (Q), 118.8 (Fl),
118.4, 109.9 (Q), 54.9 (Fl), 40.3 (Hex), 34.6 (t-Bu), 31.6 (Hex),
31.6 (t-Bu), 29.9 (Hex), 24.2 (Hex), 22.8 (Hex), 14.3 (Hex). 11B
NMR (CDCl3, δ): 11 (w1/2 ) 2100 Hz). GPC-RI: Mw ) 2.07 ×
104, PDI ) 1.90. GPC-MALLS (THF, dn/dc ) 0.272 mL/g): Mw

) 1.72 × 104, PDI ) 1.20. UV-vis (CH2Cl2, 2.1 × 10-6 M repeat
units): λmax ) 367, 443 nm. Fluorescence (CH2Cl2, 2.1 × 10-6 M
repeat units): λem,max ) 470, 611 nm (λexc ) 367 nm), Φ ) 0.9%.
TGA (N2, 20 °C/min): Tdec ) 326 °C (onset).

Polymerization of B1 and Q2: Synthesis of P2. A solution of
B1 (107.2 mg, 0.137 mmol) in 10 mL of CH2Cl2 was added to a
solution of Q2 (68.5 mg, 0.137 mmol) in 10 mL of CH2Cl2 and
was stirred overnight. The volatile materials were removed under
high vacuum. The crude material was dissolved in 20 mL of CH2Cl2,
and the polymer was precipitated by the addition of 40 mL of
hexanes. A second fraction was obtained by the addition of an
additional 20 mL of hexanes. The polymer was isolated by freeze
drying from benzene as a yellow powdery solid that was kept under
high vacuum for 24 h. Yield: 98 mg, 66%. 1H NMR (CDCl3, δ):
8.55 (d, 2H, 3J ) 8 Hz, Q), 7.85 (d, 4H, 3J ) 8 Hz, Ph), 7.70-7.60
(m, 6H, Q and Ph), 7.60-7.52 (m, 4H, Fl), 7.42-7.28 (m, 12H, Fl
and t-BuPh and Q), 7.21 (d, 2H, 3J ) 8 Hz, Q), 2.57 (s, 6H, Q-CH3),
1.85 (br, 4H, Fl-CH2), 1.33 (s, 18H, t-Bu), 1.20-1.00 (br, 12H,
Hex), 0.9-0.6 (m, 10H, Hex). 13C NMR (CDCl3, δ): 158.6 (Q),
153.5, 150.1 (Fl), 149.7, 140.8 (Fl), 139.8 (Q), 138.3 (Q), 138.1
(Q), 133.3 (Ph), 132.2, 131.5 (Q), 130.5 (Ph), 129.0, 128.9 (Fl),
127.7 (Ph), 125.6, 125.5, 125.3, 124.7 (Ph), 118.9 (Fl), 109.9 (Q),
54.9 (Fl), 40.6 (Hex), 34.7 (t-Bu), 31.9 (Hex), 31.7 (t-Bu), 30.1
(Hex), 24.2 (Hex), 22.9 (Hex), 21.4 (Me), 14.4 (Hex).11B NMR
(160.3 MHz, δ): 12 (w1/2 ) 2400 Hz). GPC-RI for fraction 1: Mw

) 2.72 × 104, PDI ) 1.56; for fraction 2: Mw ) 1.26 × 104, PDI
) 1.40. GPC-MALLS for fraction 1: (THF, dn/dc ) 0.207 mL/g)
Mw ) 1.66 × 104, PDI ) 1.24; for fraction 2: (THF, dn/dc ) 0.200
mL/g) Mw ) 9.82 × 103, PDI ) 1.30. UV-vis (CH2Cl2, 5.3 ×
10-6 M repeat units): λmax ) 411 nm. Fluorescence (CH2Cl2, 5.3
× 10-6 M repeat units): λem,max ) 536 nm (λexc ) 314 nm), Φ )
19%. TGA (N2, 20 °C/min): Tdec ) 318 °C (onset). Anal. Calcd
for {C77H80B2N2O2}n: C, 85.07; H, 7.42; N, 2.58. Found: C, 83.93;
H, 6.99; N, 2.57.

Conclusions

Boron-induced ether cleavage reactions serve as an ex-
ceptionally mild, transition-metal-free method for the prepa-
ration of organoboron quinolate polymers with both the boron
and quinolato ligands embedded in the polymer main chain.
Two polymers with different π-conjugated linkers were
prepared. Both of these polymers are readily soluble in
common organic solvents and thermally stable to >300 °C.
The photoluminescence properties can be tuned by varying
the conjugated bridge connecting the quinolato groups. In
fact, the degree of conjugation of the linker critically
influences the nature of the frontier orbitals, as demonstrated
by DFT calculations for molecular model systems. With the
highly delocalized Th-C6H4-Th linker, the lowest energy
absorption corresponds to ICT from this conjugated linker
to the pyridyl moiety. In contrast, with a less delocalized
biphenyl linker, ICT occurs from the fluorene moiety of the
diboron monomer to the pyridyl rings on the basis of time-
dependent DFT calculations on molecular model systems.
Another interesting phenomenon that is also attributed to the
presence of the extended conjugated π system is that the
Th-C6H4-Th linker leads to a concentration-dependent
emission behavior as a result of aggregation phenomena.
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