
1 INSTRUCTION  

Organic light-emitting diodes (OLEDs) has drawn 
much intense research efforts since Tang[1]reported 
the first double layers devices in 1987, due to their 
characteristics, such as low driving voltage, high 
brightness, full-color emission, rapid response and 
self-emitting properties. In nowadays, OLEDs have 
been successfully applied in the fields of mobile 
phones, car stereos, digital cameras and white solid-
state lighting.[2-9] 

Light-emitting material is the key part of an 
OLED device. Although small molecular organic 
material or polymers as preferred candidates have 
been reported, the more extensive application of 
OLEDs in large-area and flexible devices is yet 
limited by the high cost, luminescence efficiency 
and lifetime.[10] 

Dendrimers and oligomers, normally referring to 
the molecular weights lying in between 1000–10,000 
dalton, can combine the advantaged properties of 
both small molecules and polymers [11]. In this 
work, we designed a new type of blue light-emitting 
material cyclic phosphazene based anthracene 
dendrimer. As shown in Fig. 1, the target molecule 
combines the unique rigid spherical Cyclic 
phosphazene core[12] and a number of anthracene 
branches. The former possesses of excellent thermal 
stability and the latter is regarded as highly 
efficiency material in photoluminescence and 
electroluminescence behaviors. [13] 

 

Figure 1. The Target Molecule 

2 RESULTS AND DISCUSSION 

There are two issues should be taking into our 
consideration in the synthesis of unique dendrimer. 
The first is to figure out the suitable Suzuki reaction 
for this kind of dendrimer, and the second is to 
ensure all the functional groups attached to the core 
completely. Accordingly we designed three routes. 
As shown in Fig.2, hexachlorotriphosphazene (1) 
reacts with 4-bromophenol to give the compound 2, 
which was then converted to compound 3 by the 
reaction with bis(pinacolato) diboron. Suzuki 
coupling reaction of the boron compound 3 with 9-
bromoanthracene formed the desired product in a 
very low yield of 3.3%.[14]  
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Figure 2. Synthesis Route 1 

In order to improve the yield, anthracene boric 
acid of 9-anthraceneboronic acid (5) was prepared 
for Suzuki reaction instead of the boron compound 
described above. Reaction of 5 with 2 provided the 
desired product in a little higher yield of 5.3% 
(Fig.3) than that in the first route. 

 

Figure 3. Synthesis Route 2 

The low yield was ascribed to difficulties of the 
functional group in the attachment to the core 
structure. So we challenged a new strategy and 
designed the third route. Therefore, we tried a new 
synthetic strategy by which branch unit 6 would be 
first prepared with 4-bromophenol by Suzuki 
reaction, and then coupling of the branch with 
triphosphazene core would result in the desired 
product (Fig.4). However, the preparation of 6 was 
failed probably because the Suzuki reaction was 
interfered by the phenolic hydroxyl group. Further 
study by protection of the hydroxyl has been 
remained. 

 

Figure 4. Synthesis Route 3 

3 CONCLUSIONS 

We design and synthesized a new kind of anthracene 
blue light-emitting dendrimers based cyclic 
triphosphazene. Three synthetic routes were 
testified. The product was obtained but the yield 
remains to be improved. 
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