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Abstract 
We report the synthesis and photophysical characterization of four 9,10-disubstituted dipheny- 
lanthracenes with specific modifications of the model backbone which involve both the 9,10 para 
substituents at the phenyl rings and the substitution with carbon-carbon triple bonds. The effects 
of such modifications on the photoluminescence and electroluminescence properties have been 
investigated on the basis of the diphenylanthracene molecular characteristics and in view of ap-
plication to light-emitting devices. We have found that the substitution with the carbon-carbon 
triple bonds at the two 9,10-phenyls noticeably alters the electronic states of the reference mole-
cule, also introducing a certain degree of sensitivity to the phenyl substituents, which improves 
the tunability of the optical emission. Differently, the 9,10 para substituents produce minor changes 
in the single-molecule properties, due to the lack of electronic conjugation across the 9,10-phenyls. 
However, even a single nitro substituent in the phenyl para position produces the formation of ex-
cimers, which appreciably reduces the optical quantum efficiency. These properties are main-
tained in solid-state blends and simple spin-coated bilayer electroluminescent devices have been 
fabricated. 
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1. Introduction 
In the last thirty years, anthracene derivatives have demonstrated to have a surprisingly great number of applica-
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tions in very different fields, which range from anticancer agents [1] to fluorescence probes and chemical sen-
sors [2] [3] and also encompassing thin-film transistors [4] and solar cells [5]. Since their first application in 
early organic light-emitting devices (OLED) [6], these compounds have witnessed a further rising interest due to 
the great chance of molecular engineering with the addition of substituent groups [7]-[11] as well as with the 
exploitation of less standard process, such as the triplet-triplet annihilation [12] [13]. Synthesis and investiga-
tions have especially been aimed to achieve efficient, pure and stable emission in the blue side of the spectrum 
as well as to accomplish tunability towards longer wavelengths and good solubility for spin-coating processing. 
Specifically, even though recent studies have addressed the 2,6-substituted anthracenes [9], which are less prone 
to face-to-face packing (π-π stacking) and consequent decrease of emission efficiency, the greatest interest has 
been risen by the 9,10-substituted anthracenes and especially by 9,10-disubstituted diphenylanthracene (DPA) 
derivatives [6] [7] [14]-[20], basing on the 95% quantum yield of DPA itself and on the great chance of molecu-
lar engineering offered by its molecular structure. Within this framework, we have synthesized four 9,10-disub- 
stituted diphenylanthracene derivatives with specific modifications of the model backbone, involving both 9,10 
para substituents at the phenyl rings and the substitution with carbon-carbon triple bonds. The effects of such 
modifications on the photophysical properties and the chance of application to OLEDs have thus been investi-
gated by photoluminescence (PL) measurements and by implementing simple bilayer electroluminescence (EL) 
devices.  

2. Experimental Section 
2.1. Material Synthesis 
The molecular structure of the four synthesized 9,10-disubstituted diphenylanthracene derivatives are shown in 
Figure 1. In this section, in addition to the preparation of the derivatives, hereafter referred to as A, B, C and D, 
all the reaction intermediates are also reported. 

9,10-bis-(4-methoxyphenyl)anthracene (A): 1 g (3.0 × 10−3 mol) of 9,10-dibromoanthracene was dissolved 
in 20 ml of toluene and 2.28 g (1.5 × 10−2 mol) of 4-methoxyphenyl boronic acid were added. To the obtained 
mixture, 20 mg of Pd(AcO)2, 40 mg of triphenylphosphine and 5 ml of a 1 M Na2CO3 solution were added. The 
mixture was deoxygenated with an argon stream for 20 min and refluxed for 18 h under nitrogen. The reaction 
was cooled at room temperature and 100 ml of water were added. The solution was twice extracted with diethyl 
ether and after the evaporation of the solvent, the residue was purified by flash chromatography (SiO2, 1% die-
thyl ether/hexane mixture) and the desired compound was identified by 1H NMR and mass spectra. Yield 60%. 
m.p. 272˚C - 273˚C; 1H NMR(400 MHz, CDCl3) δ = 7.73(m, 4H), 7.40(d, 4H, J = 12 Hz), 7.32(m, 4H), 7.14(d, 
4H, J = 12 Hz), 3.96(s, 6 H): EI MS: m/z(%) 390(100). 
 

 
Figure 1. Chemical structures of the DPA derivatives. 
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9-bromo-10-(4-methoxyphenyl)anthracene: 1 g (3.0 × 10−3 mol) of 9,10-dibromoanthracene was dissolved 
in 20 ml of toluene and 1.14 g (7.5 × 10−3 mol) of 4-methoxyphenyl boronic acid were added. To the obtained 
mixture, 20 mg of Pd(AcO)2, 40 mg of triphenylphosphine and 5 ml of a 1 M Na2CO3 solution were added. The 
mixture was deoxygenated with an argon stream for 20 min and refluxed for 18 h under nitrogen. The reaction 
was cooled at room temperature and 100 ml of water were added. The solution was twice extracted with diethyl 
ether and after the evaporation of the solvent, the residue was purified by flash chromatography (SiO2, 1% die-
thyl ether/hexane mixture) and the desired compound was identified by 1H NMR and mass spectra. Yield 80%. 
m.p. 187˚C - 188˚C; 1H NMR (400 MHz, CDCl3) δ = 8.62(d, 2H, J = 8.2Hz), 7.67(d, 2H, J = 8.2Hz), 7.59(t, 2H, 
J = 6.5Hz), 7.38(t, 2H, J = 6.5Hz), 7.53(d, 2H, J = 8.1Hz), 7.14(d, 2H, J = 8.1Hz), 3.98(s, 3H); EI MS: m/z(%) 
363(100). 

9-(3-nitrophenyl)-10-(4-methoxyphenyl)anthracene (B): 1 g (2.8 × 10−3 mol) of 9-bromo-10-(4’-metho- 
xyphenyl)anthracene was dissolved in 20 ml of toluene and 1.4 g (8.4 × 10−3 mol) of 3-nitrophenyl boronic acid 
was added. To the obtained mixture, 20 mg of Pd(AcO)2, 40 mg of triphenylphosphine and 5 ml of a 1 M 
Na2CO3 solution were added. The mixture was deoxygenated with an argon stream for 20 min and refluxed for 
18 h under nitrogen. The reaction was cooled at room temperature and 100 ml of water was added. The solution 
was twice extracted with diethyl ether and after the evaporation of the solvent, the residue was purified by flash 
chromatography (SiO2, 5% diethyl ether/hexane mixture) and the desired compound was identified by 1H NMR 
and mass spectra. Yield 60%. m.p. 301˚C - 302˚C; 1H NMR(400 MHz, CDCl3) δ = 8.49(d, 2H, J = 12.2 Hz), 
7.77(m, 2H), 7.32(m, 2H), 7.67(d, 2H, J = 12.2 Hz), 7.53(m, 6H), 7.17(d, 2 H, J = 12.2 Hz), 3.97(s, 3H): EI MS: 
m/z(%) 405(100). 

9,10-bis-(3-nitrophenyl)anthracene: 1 g (3.0 × 10−3 mol) of 9,10-dibromoanthracene was dissolved in 20 ml 
of toluene and 2.5 g (1.5 × 10−2 mol) of 3-nitrophenyl boronic acid were added. To the obtained mixture, 20 mg 
of Pd(AcO)2, 40 mg of triphenylphosphine and 5 ml of a 1 M Na2CO3 solution were added. The mixture was 
deoxygenated with an argon stream for 20 min and refluxed for 36 h under nitrogen. The reaction was cooled at 
room temperature and 100 ml of water were added. The solution was twice extracted with chloroform and after 
the evaporation of the solvent, the residue was purified by flash chromatography (SiO2, 10% diethyl ether/hex- 
ane mixture) and the desired compound was identified by 1H NMR and mass spectra. Yield 40%. m.p. >320˚C; 
1H NMR(400 MHz, CDCl3) δ = 8.51(d, 4H, J = 12.4 Hz), 7.69(d, 4H, J = 12.4 Hz), 7.58(m, 4H), 7.41(m, 4H); 
EI MS: m/z(%) 420(100). 

9,10-bis-[(4-methoxyphenyl)ethynyl]anthracene (C): 1 g (3.0 × 10−3 mol) of 9,10-dibromoanthracene was 
dissolved in 20 ml of dry THF and 6.5 g (1.5 × 10−2 mol) of 4-ethynyl-methoxybenzene were added. To the ob-
tained mixture, 0.2 ml of 10% tetrabutylammonium fluoride THF solution was added. The homogeneous solu-
tion was deoxygenated with an argon stream for 20 min after that 20 mg of Pd(PPh3)2Cl2 were added under ni-
trogen. The mixture was further deoxygenate with an argon stream for 20 min and kept at 60o C for 12 hours. 
The reaction was cooled at room temperature and 100 ml of water were added. The solution was twice extracted 
with chloroform and after the evaporation of the solvent, the residue was purified by flash chromatography 
(SiO2, 30% dichlomethane/hexane mixture) and the desired compound was identified by 1H NMR and mass 
spectra. Yield 50%. m.p. 230˚C - 232˚C; 1H NMR (400 MHz, CDCl3) δ = 8.70(dd, 4H, J = 3.4 Hz), 7.73(d, 4H, 
J = 9.2 Hz), 7.65(dd, 4H, J = 3.4 Hz), 7.0(d, 4H, J = 9 Hz); EI MS: m/z(%) 438(100). 

9,10-bis-[(2,6-dimethoxyphenyl)ethynyl]anthracene (D): 1 g (3.0 × 10−3 mol) of 9,10-dibromoanthracene 
was dissolved in 20 ml of dry THF and 7.47 g (1.5 × 10−2 mol) of 2,6-dimethoxy-ethynylbenzene [21] were 
added. To the obtained mixture, 0.2 ml of 10% tetrabutylammonium fluoride THF solution was added. The ho-
mogeneous solution was deoxygenated with an argon stream for 20 min after that 20 mg of Pd(PPh3)2Cl2 were 
added under nitrogen. The mixture was further deoxygenate with an argon stream for 20 min and kept at 60o C 
for 12 hours. The reaction was cooled at room temperature and 100 ml of water were added. The solution was 
twice extracted with chloroform and after the evaporation of the solvent, the residue was purified by flash chro-
matography (SiO2, 60% dichlomethane/hexane mixture) and the desired compound was identified by 1H NMR 
and mass spectra. Yield 60%. m.p. 301˚C - 302˚C; 1H NMR(400 MHz, CDCl3) δ = 8.89(m, 4H), 7.63(m, 4H), 
7.29(t, 2H, J = 2.4 Hz)), 6.61(d, 4H, J = 1.6 Hz), 4.07(s, 12 H),: EI MS: m/z(%) 498(100). 

2.2. Photophysical Measurements 
For the optical measurements in liquid solutions, spectroscopic-grade tetrahydrofuran (THF) was used as re-
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ceived from Sigma-Aldrich. UV-vis spectra were recorded with a Cary 50 (Varian Inc.) spectrophotometer: di-
luted solutions were held in silica cells with path lengths of 10 mm and the spectra recorded over the range 200 - 
600 nm with a 0.5 nm data interval and a 1 nm band-pass. Fluorescence spectra were recorded on a standard la-
boratory set-up for PL measurements equipped with a photo-multiplier (Hamamatsu R3896) placed at the output 
slit of a 25-cm monochromator (Oriel Cornerstone 260). Provided the diluted solutions (typical molar concen-
tration of 10−6 M) had an absorbance of <0.05 in the excitation range, the fluorescence spectra were recorded by 
exciting the sample with the conventional 90˚ geometry and the monochromatized output of a Hg-Xe cw dis-
charge lamp. Both the excitation and emission spectra were fully corrected by using the set-up calibration curve 
obtained with a reference black-body lamp and standard fluorophore diluted solutions. A spectral band pass of 2 
nm was used for both the excitation and emission monochromators. 

For the EL measurements, simple bilayer devices were prepared as follows. Devices were spin-coated on 
glass/ITO substrates (Ossila). ITO had a typical thickness of 100 nm and a surface resistivity of 20 Ω/sq. The 
substrates were carefully cleaned with a 10% solution of NaOH in water at 90˚C in an ultrasonic bath. A Poly 
[3,4-ethylenedioxythiophene]:Poly[styrenesulphonic acid] (PEDOT:PSS) layer was previously spin-coated on 
the ITO surface as hole transport layer (HTL). The emissive layer (EML) was composed by the DPA substituted 
species dissolved in a blend of Poly(9-vinylcarbazole) (PVK) and 2-[4-tert-Butylphenyl]-5-[4-biphenylyl]-1,3,4- 
oxadiazole) (Butyl-PBD) purchased by Sigma Aldrich and used without further purification. Butyl-PBD acts as 
electron transport layer (ETL) and plays a fundamental role in enhancing EL. PVK and Butyl-PBD were dis-
solved in spectroscopic grade chloroform at a concentration of 20 mg/ml and 10 mg/ml, respectively. DPA de-
rivatives were added with a relative concentration of 5% by weight with respect to the PVK content. Doped 
PVK/Butyl-PBD layer was spin-coated on PEDOT:PSS layer at 3000 rpm for 45 s and densified in vacuum at 
120˚C for 10 min. As a final step a thin layer of about 100 nm of aluminum was evaporated under vacuum (<1 × 
10−6 Torr) on the outer surface of the film as cathode. All fabrication processes were carried out in clean room 
and in controlled atmosphere. EL measurements were performed in air with a relative humidity in the range 60% 
- 65% without any sealing protection. PL measurements in solid-state films were carried out on the same sam-
ples as for EL, but without the deposition of the aluminum cathode. 

3. Results and Discussion 
3.1. Absorption Spectra 
Figure 2 compares the molar absorptivity spectra of the different compounds in diluted THF solutions (molar 
concentration 10−6 M). It is interesting to discuss the spectra of the different derivatives by considering the respec-
tive modifications made to the reference DPA molecule along the axis linking the two 9,10-phenyls. It is, in fact, 
well established [3] [7] [8] [9] [18] [22] that the lower-energy UV progressions of both anthracene and DPA are 
determined by an allowed optical transition S0 → S1, assigned to A1g → B2u in group theoretical notation, with a 
dipole moment lying along the short axis of the molecule backbone. However, in the present compounds, neither 
type of substitution at the para position of 9,10-phenyls, i.e. the methoxy group in compound A or the nitro 
group in B, seems to produce significant variations and the spectra of the two derivatives closely trace that of the 
reference unsubstituted DPA (Figure 2). This occurs with respect to both the typical lower-energy progression  
 

 
Figure 2. Absorptivity spectra of the different compounds in diluted 
THF solutions (molar concentration 10−6 M). 
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in the range 350 - 400 nm and the higher-energy peak at 260 nm due to S0 → S2 transitions (A1g → B3u). A simi-
lar insensitivity to 9,10 para substituents was already reported in non-symmetric DPA derivatives with regard to 
the allowed S0 → S1 transition [7] [10] and is in agreement with theoretical calculations showing that only a 
small fraction of molecular orbitals extends towards the substituents [7] [19]. We suggest that the torsion of the 
single carbon-carbon bond due to the right-angle twisting of the two 9,10-phenyls [7] is also effective in re-
straining the conjugation within the anthracene backbone and preventing it from involving the different para 
substituents. 

Conversely, quite noticeable effects are produced by the substitution of the carbon-carbon triple bonds for the 
single bonds linking the two 9,10-phenyls, which is performed in C and D. The higher-energy peak exhibits a 
bathochromic shift from 260 nm to approximately 275 nm and, more significantly, the lower-energy progression 
is apparently split in two groups, centred at 310 and 450 nm, respectively, which exhibit a fourfold increase of 
the molar absorptivity in comparison with DPA, with values as high as ε ≅ 4 × 104 M−1∙cm−1. A similar splitting, 
with the arising of two well defined progressions centred at 325 and 390 nm, was observed in 2,6 substituted 
anthracene derivatives [9] and attributed to a mixing of the two low-lying excited states La and Lb of polyacenes, 
with the reorientation of the dipole moments and remodulation of the respective oscillator strength. Moreover, 
the spectra of C and D display a certain dependence on the type and positions of the 9,10-phenyls substituents, 
with D exhibiting an appreciably higher bathochromic shift. All these findings show the greater effectiveness of 
the carbon-carbon triple bond in modifying the charge distribution of the anthracene backbone, also by allowing 
a greater extension of the molecular orbitals towards the two 9,10-phenyls due to the symmetry of triple bond 
against rotational motions. This could improve the π-conjugation thus explaining the general bathochromic shift 
of the spectral structures in C and D, as well as the sensitivity to the 9,10-phenyls substituents. 

In all the compounds A-D, the molar absorptivity remained constant and the absorption curves did not show 
any change up to values of the molar concentration as high as 10−3 M, which rules out the possible formation of 
aggregates. 

3.2. Photoluminescence Spectra 
Figure 3 displays the photoluminescence (PL) spectra of the different derivatives in diluted THF solutions (10−6 
M) excited at λex = 340 nm while the values of the relevant photophysical parameters are reported in Table 1. 
The differences in the emission spectra largely reflect those of the absorption curves, showing that the molecular 
relaxation does not dramatically alter the different characters of the spatial distribution of electron density in the 
excited states. In fact, the spectra A and B are similar to that of the unsubstituted DPA, apart from a slightly lar-
ger Stokes’ shift and the smearing of the vibronic bands with the complete lack of the mirror image effect. These 
minor differences indicate a more effective intramolecular conformational relation, which leads to slightly dif-
ferent relaxed excited states (RES) and could origin from a slightly greater flexibility of the molecule due to the 
para substituents of the 9,10-phenyls. On the other hand, the spectra of C and D are quite different from that of 
the unsubstituted DPA and are very similar to each other, with a large a bathochromic shift resulting in a main 
peak at 485 and 490 nm, respectively, and a smaller one around 520 nm. Similar to the case of absorption, these 
characteristics resemble the results reported in 2,6 substituted anthracene derivatives [9], thus confirming that 
the carbon-carbon triple bonds effectively alter the electronic states of the anthracene core, also by improving 
the conjugation along the 9,10-phenyl axis. 
 
Table 1. Absorption peak wavelength, molar absorptivity, fluorescence peak wavelength (in solution and solid state film) and 
quantum yields of DPA derivative A-D. 

Compound Absmax (nm)a logε (l mol−1∙cm−1)a PLmax solutiona (nm) PLmax solid stateb (nm) Q.Y. 

A 263 4.84 420 426 0.45 

B 261 4.83 431 435 0.20 

C 275 5.01 485 492 0.70 

D 278 4.76 492 502 0.60 

aRecorded in 10−6 mol∙L−1 THF solution; brecorded in 5% blends with PVK. 
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Figure 3. PL spectra of the different derivatives in diluted THF 
solutions (10−6 M) excited at λex = 340 nm. 

 
Moreover, when C and D are excited at either the absorption group centred at 310 and the one at 450 nm, re-

spectively, the same PL spectra around 500 nm are observed indicating that the carbon-carbon triple bonds still 
allow an effective intramolecular relaxation. With regard to A and B, however, even though the para substitu-
ents do not significantly alter the RES, thus the spectra of diluted solutions, it should be noted that the nitro sub-
stituent in B produces some relevant effects on the excited state, as we have found by increasing the molarity of 
solution. In fact, while the PL signal of DPA, A, C, and D showed a linear increase of intensity with concentra-
tion and a constant spectral profile, the spectrum of B featured the typical behaviour of the formation of exci-
mers, similar to pyrene in cyclohexane [23]. Specifically, as reported in Figure 4, at molarity higher than 5 × 
10−6 M a broad emission band appears with the peak at 600 nm and grows with increasing concentration at the 
expense of the single-molecule emission (430 nm) which decreases with concentration. Differently from pyrene, 
in B the formation of excimers, through the π-staking dimerization of two molecules, seems to originate from 
the peculiar electron-withdrawing nature of the nitro group, which produces two complementary effects [24]. 
First it withdraws significant electron density from the acene π-cloud, thus decreasing the repulsion of the 
π-faces. Second, it creates a significant electric dipole and favours the molecular alignment due to dipole-dipole 
interaction. Finally, it must play a determinant role also in the fact that B exhibits the lowest value of low-con- 
centration quantum efficiency among all the derivatives (see Table 1), while A is mainly affected by the more 
effective relation processes in comparison to DPA, thus exhibiting half the quantum yield of the reference 
molecule. From this point of view, as well, the substitution with the carbon-carbon triple bond produces a no-
ticeable effect by appreciably increasing the quantum yield of C and D, beyond the value of A. 

3.3. Solid Films and Electroluminescence 
As preliminary step towards the implementation of an electroluminescent device, we investigated the photo-
physical properties of thin films of PVK blended with the DPA derivatives. Figure 5 illustrates the PL spectra of a 
PVK film doped with different weight concentrations of A under excitation at 330 nm. The curves are normalized 
by the absorption of the respective sample, so that they can be compared to each other and the PL intensity is an 
estimate of the relative quantum efficiency. The behaviour of the spectra with the concentration of A is typical of 
an energy transfer process, presumably based on a Forster resonant mechanism, since the emission band of PVK at 
400 nm is rapidly quenched by small quantities of guest, while the PL of A at 430 nm progressively increases with 
the concentration. In fact, while the excitation light is absorbed by both the host and guest species, the relative 
emission of the guest A should be negligible, due to the much lower concentration in comparison to PVK, unless a 
noticeable energy transfer occurs from PVK to A. We note that this effect combines the large absorption of the 
PVK with the higher efficiency of the guest, thus effectively increasing the quantum efficiency of the film by a 
factor of four, approximately. Beyond a concentration of 1% by weight, the emission of A begins to saturate and 
eventually decreases due to the arising of intermolecular concentration effects. Finally, we note that the lineshape 
and peak position (428 nm) of PL in the solid state are very similar to those in diluted solutions (see Figure 3), 
which confirms the small importance of torsional motions in the relaxation processes of DPA derivatives [7].  

By using the optimal weight ratio of 5%, we fabricated simple bilayer electroluminescent devices with deriva-
tives A, C and D, as described in paragraph 2.2. B was not used since, as expected, it exhibited a very low  
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Figure 4. PL intensity of B in THF solutions as a function of the 
molar concentration. The curves are normalized at the maximum of 
the single-molecule emission (430 nm). 

 

 
Figure 5. PL spectra of a PVK thin film doped with different con-
centrations of the derivative A under excitation with light at 330 nm. 

 
efficiency in the solid state due to its tendency to form excimers. Figure 6 reports the EL spectrum of a device 
made with a PVK:A = 95:5 doped film along with the EL signal of a neat-PVK device. The EL emission of the 
doped film has a maximum at 425 nm and is quite similar to the PL of A both in solution and as a guest in PVK 
film (see Figure 5), with the lack of the low-energy tail of the PVK emission. This indicates that an efficient 
energy transfer from PVK to A is still effective under an electrical excitation, even though the turn-on voltage was 
found to be relatively high at 15 V while the variation of applied voltage had no effect on the shape and the peak of 
the EL spectra. The slightly different profile of EL, compared to PL, underlines the different nature of the two 
processes and the consequent related effects. For example, it should be considered the possible presence of spe-
cific quenching sites for excitons in the EL device, due to the presence of an evaporated metal cathode. 

Figure 7 reports the EL spectrum of a device made with a 5% PVK:D doped film. The PL emission from a 
similar thin film deposited on ITO-coated glass, without the aluminium electrode, is also shown for comparison. 
We note the presence of a very effective energy transfer mechanism, both in PL and EL, since there is no trace 
of the emission from PVK, similar to the case of PVK:A. Moreover, the PL spectrum in the solid state is virtu-
ally identical to that of diluted liquid solution (Figure 3). This indicates that the molecular relaxation processes, 
which are responsible for the large Stoke shift, do not involve the torsional motions of the 9,10-phenyl moieties, 
as it also occurs in unsubstituted DPA [7], even in the presence of the carbon-carbon triple bonds. In this case, 
however, the spectral profile of EL is very similar to that of PL but with a uniform shift to longer wavelengths of 
10 nm, approximately. This effect, already observed in organic emitters [25] [26], is again due to the different 
nature of the two processes and could mainly origin from at least two mechanisms. First, differently from PL, in 
EL the injected charges migrate through the sample and will naturally move to lower energy sites even before 
exciton formation. Second, EL also generates triplet excitons thus directly populating the triplet states of the 
emitter, with the emission of red-shifted phosphorescence. Similar results were also reported for 5% PVK:C de-
vices (not shown). 
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Figure 6. EL spectrum of a device made with a 5% PVK:A doped film 
along with the EL of a PVK neat-film device. 

 

 
Figure 7. EL and PL spectra of a device made with a 5% PVK:D 
doped film. 

4. Conclusion 
We have synthesized four 9,10-disubstituted diphenylanthracenes that emit in the blue-green region. The mod-
ifications made to the reference DPA backbone reflect on the photophysical properties of the derivatives in a 
way that can easily be understood on the basis of the electronic characteristics and demonstrate the versatility of 
the DPA backbone. Specifically, the addition of para substituents to the 9,10 phenyl rings does not significantly 
alter the absorption and the emission spectra of DPA, in agreement with the hypothesis that the electronic con-
jugation does not extend across the 9,10 phenyl rings, even though the quantum yield is appreciably reduced due 
to the increase of the molecular flexibility and the number of relaxation mechanisms. However, the electron- 
withdrawing nature of the nitro group produces the formation of excimers when the molar concentration in solu-
tion is increased beyond 10−5 M, which clearly prevents the use in solid-state light emission devices. Quite dif-
ferently, the substitution of the carbon-carbon triple bonds for the single bonds linking the two 9,10-phenyls 
produces relevant effects on the electronic states, apparently by extending the conjugation across the phenyl 
rings. In addition to a noteworthy red shift of emission towards the green region, this increases the quantum ef-
ficiency and introduces a certain degree of sensitivity to the 9,10 phenyl substituents, which improves the tuna-
bility of the optical emission. The overall stiffness of the DPA backbone, even in the presence of the car-
bon-carbon triple bonds, ensures that these properties are substantially maintained in the solid state. Therefore, 
by exploiting an efficient energy transfer mechanism in blends with PVK as a host, the derivatives have been 
used to fabricate simple bilayer electroluminescent devices which exhibit a blue emission with a greater color 
purity and red-shifted bands in the blue-green region. We believe these results demonstrate that diphenylan- 
thracenes, despite their simple structure and quite long-standing story of investigations, are still far from being a 
depleted field for molecular engineering and development of new emitting materials. In particular, the findings 
about the role of the carbon-carbon triple bonds provide useful suggestions for future research and applications 
to OLEDs. 
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