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Abstract: Metals are one of the most employed external stimuli for modifying the structure of helical 

polymers. In poly(phenylacetylene)s it’s known that can act as crosslinking agent among polymer 

chains, inverse the helical sense or enhance the initial helicity. Finally, nanostructures like 

nanospheres, nanorods, etc, can be obtained. In order to find new structures and new functions in 

helical polymers, this work addressed the synthesis of a novel family of materials denominated 

poly(diphenylacetylene)s. These polymers are a special class of conjugated polymers that present 

the abilities of fluorescence emission and a high thermal stability. In this work, we analyze the 

chiroptical properties of the synthetized polymers and how the addition of different metals can 

modify them. Also, fluorescent chiral nanostructures are obtained. 
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1. Introduction 

During the last decades many helical polymers have been studied due to the similar structure 

with some biomolecules such as the DNA, proteins or sugars. It is proven the direct relationship 

between the structure/function of these biomolecules, for this, scientists have developed helical 

polymers such as poly(phenylacetylene)s, poly(isocyante)s or poly(isocyanide)s among others [1]. 

Recently, a novel family of helical polymers was added to this group denominated 

poly(diphenylacetylene)s (PDPAs). These polymers are a special class of conjugated polymers that 

can present several properties including chirality, fluorescence emission, thermal stability or liquid 

crystallinity [2]. 

Basing on previous knowledge using metals with poly(phenylacetylene)s for modifying the 

properties of these materials [3], we used them to form chiral nanospheres with the 

poly(diphenylacetylene)s. 

2. Results and Discussion 

After the polymerization of the monomer M-1 (Scheme 1) following the conditions described on 

literature [4], we made a post-polymerization coupling with an alanine methyl ester derivative 

obtaining the final polymer P-2 (Figure 1). 
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Scheme 1. Text. 

 

Figure 1. Text. 

After a thermal annealing in CHCl3 at 80 °C, P-2 presents a helical structure that we confirmed 

by CD technique (Figure 1). 

Preparing several solutions of P-2 (0.5 mg/mL) and adding different amounts of some metals we 

could observe the perfect formation of nanospheres by DLS (Figure 2) that have an intrinsic chirality 

due to the helical structure of the polymer. Also, due to the ability of emission, we could measure the 

fluorescence of the hybrid material (Figure 2). 
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Figure 2. Text. 
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3. Conclusions 

In this study, we have achieved the formation of fluorescent chiral nanospheres applying a 

previous knowledge using metals as cross-linking agents. Further studies will permit us to see if they 

are CPL (circularly polarized luminescence) active and if we can control and modulate the size and 

sense of the particles. 
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