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Abstract. An efficient one-pot protocol for the synthesis of symmetrical diinosine 

triphosphate (Ip3I) and diinosine tetraphosphate (Ip4I) from inosine 

5′-phosphoropiperidate has been developed. The experimental results indicated that 

the employment of DCI activation could notably promote the reaction rate and yield.  

Introduction 

Inosine is the key nucleoside component and participates in the cellular functions 

and energy metabolism [1]. It has been reported that inosine exhibits radioprotective 

effect in animal models [2,3]. Moreover, inosine also has been proved to have 

immunomodulatory and neuroprotective effects [4,5]. Furthermore, the 

polyphosphates of inosine analogs with pharmaceutical activities have been of 

importance to the investigation of anticancer and antiviral drugs [6,7].  

Compared to nucleoside triphosphates and tetraphosphates, symmetrical 

dinucleoside triphosphates and tetraphosphates are of better chemical and metabolism 

stability [8–10]. As a kind of potential pharmaceutical agents, symmetrical diinosine 

polyphosphates have been widely investigated in many other frontier fields including 

molecular biology, biochemistry, medicinal chemistry [11,12]. For instance, diinosine 

polyphosphates, such as Ip3I and Ip4I, have effects in the modulation of the intraocular 

pressure in normotensive New Zealand white rabbits. 

So far, there are a few synthetic methods available for the preparation of 

dinucleoside triphosphates and tetraphosphates. The most widely used method is the 

condensation of nucleoside monophosphates and nucleoside diphosphates/ 

triphosphates with different activated reagents [13–15]. However, these methods are 

typically low yielding, and the products are difficult to isolate in high purity. More 

recently, we developed an efficient method for the synthesis of dinucleoside 

polyphosphates from the nucleoside phosphoropiperidate precursors [16]. In this 

paper, we report a one-pot and practical method for the synthesis of diinosine 

polyphosphates (Ip3I and Ip4I) without using inosine polyphosphates. 

Experimental 

Chemical reagents and solvents were obtained from commercial suppliers. Inosine 

5′-phosphoropiperidate was prepared according to known procedures [16]. All 

reactions were performed under an atmosphere of dry argon. Ion exchange 

chromatography employed DEAE A-25 exchanger. IR spectra were recorded on a 

FT-IR spectrometer. All NMR spectra were obtained with a 400 MHz instrument with 

chemical shifts reported in parts per million (ppm, δ) and referenced to D2O. 

Low-resolution mass spectra were obtained with an ion trap mass spectrometer and 
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