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Introduction 

In recent years, development of heterogeneous 

catalysts have become a major area of research in 

synthetic organic chemistry due to some potential 

advantages of these materials over homogeneous 

systems such as simplified recovery, reusability, 

enhanced selectivity and reactivity, easy product 

isolation and incorporation in continuous reactors 

and micro-reactors [1]. Application of solid acids in 

organic transformations has important roles, because 

these reagents do less harm to environment and have 

no corrosion or disposal of effluent problems [2-4]. 

One way to overcome the problem of recyclability 

of the traditional acid catalysts is to chemically 

anchor the reactive center onto a large surface area 

solid carrier [5]. Functional polymers have the 

potential advantages of small molecules with the 

same functional groups [6]. Poly(4-vinylpyridine) is 

an interesting material because of its stable pyridyl 

group and ability to form charge transfer complexes 

with acidic dopants [7]. Poly(4-vinylpyridine) seems 

to an attractive support to immobilize mineral acids 

because of the basic nature of pyridyl group. These 

catalysts have several advantages such as: green 

aspects by avoiding toxic catalysts and solvents, 

high reaction rates and excellent yields, no side 

reactions, ease of preparation and handling of the 

catalyst, effective reusability of the catalyst, use of 

inexpensive catalyst with lower loading and simple 

experimental procedure. 

Abstracts  

 

(A) Poly(4-vinylpyridinium) hydrogen sulfate was 

found to be an efficient catalyst for the preparation of 

1,1-diacetates at room temperature and neat 

conditions. Deprotection of the resulting 

1,1-diacetates was achieved using  the same catalyst 

in methanol solvent. This new method consistently 

has the advantages of excellent yields and short 

reaction times. The catalyst can be reused and 

recovered for several times. [8]. 
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(B) Shirini and co-workers have found that 

poly(4-vinylpyridine), as a cheap and commercially 

available reagent, is efficiently able to catalyze the 

O-TMS protection of alcohols and phenols and 

N-Boc protection of amines. The other advantages of 

this methodology are relatively short reaction times, 

high yields of the products, high selectivity and easy 

and clean work-up. [9]. 

 

 

 

 

 

 
(C) The conversion of 1,1-diacetates to their 
corresponding aldehydes can be easily catalyzed in 
the presence of N-sulfonic acid poly(4-
vinylpyridinum) chloride (NSPVPC) as a novel, 
efficient and reusable catalyst in methanol [10]. 

 
 

 

 
(D) Shirini and co-workers have developed a simple, 
efficient chemoselective protocol for the N-Boc 
protection of various amines using NSPVPC [11]. 

 

 

 
(E) Use of poly(4-vinylpyridinium) perchlorate 
(P(4-VPH)ClO4) as an activator in Pechmann 
synthesis under solvent-free conditions and ultrasonic 
irradiation is reported by Shirini and co-workers for 
the first time. The methodology has some advantages 
such as green aspects by avoiding toxic catalysts and 
solvents, high reaction rate, excellent yields and no 
side reactions [12]. 

 

 

 
(F) The conversion of 1,1-diacetates to their 
corresponding aldehydes can be easily catalyzed in 
the presence of poly(4-vinylpyridinium)hydrogen 
sulfate salt in methanol. All reactions were performed 
at room temperature in good to high yields under 
ultrasonic irradiation. [13]. 

 
 

 

 

 
 
 
 
(G) A simple and efficient procedure for the 
preparation of xanthenes derivatives such as 14-aryl-
14H-dibenzoxanthenes, 1,8-dioxooctahydroxanthenes 
and tetrahydrobenzoxanthene-11-ones is described 
using N-sulfonic acid poly(4-vinylpyridinium) 
chloride (NSPVPC) as a heterogeneous and efficient 
catalyst under solvent-free conditions [14]. 
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(H) Shirini and co-workers introduced N-sulfonic 
acid poly(4-vinylpyridinium) chloride (NSPVPC) 
catalyzed highly efficient, one-pot protocol for the 
synthesis of bis(indolyl)methane derivatives by the 
condensation of aldehydes with indole,  
2-methylindole or 5-bromoindole by grinding method 
at room temperature under solvent-free conditions in 
good to excellent yields. [15]. 
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