
    

Ashok A Patil and Pritesh R Jain. /Asian Journal of Research in Chemistry and Pharmaceutical Sciences. 7(1), 2019, 214-223. 

Available online: www.uptodateresearchpublication.com         January – March                                           214 

 

     Review Article                                                                                                                                                         ISSN: 2349 – 7106 
 
 
 
 
 
 
 
 
 

 

A REVIEW ON SYNTHESIS OF BIOLOGICALLY AND PHARMACOLOGICALLY 

ACTIVE N - ARYLAMINES 
 

Ashok A. Patil*1 and Pritesh R. Jain1 

 
1*Department of Chemistry, JET’s Z.B. Patil College, Dhule - 424002, Maharashtra, India. 

. 
 

 
 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTON 

The N-arylation of aliphatic and aromatic amines is 
presently dynamic research area in organic 
synthesis due to its wide range of applications. Due 
to extensive applications of N- arylamines, several 
methodologies for the C-N bond formation have 
emerged in last decades. Still the formation of C-N 
bond is of significant importance and major 
challenge for organic chemist and researchers. 
These N- arylamines have found applications in the 
synthesis of variety of biologically active 
pharmacophore, agrochemicals, HIV-1-protease 
inhibitors, in material science1,2 and important 
building block of many natural products3. They also 
have broad applications as pharmaceuticals4, 

ABSTRACT 

The N- arylamines and its derivatives are an important class of organic and heterocyclic compounds. The 

chemistry of these compounds revised day by day because these are one of the most useful medicinal 

pharmacophore which appears as an important structural part in many naturally occurring and synthetically 

prepared medicinal drugs and heterocyclic compounds. Literature survey reveals that in the last few decades many 

chemists and researchers are engaged in the synthesis of various types N- arylamines by using various methods as 

they are having great biological and pharmacological activities. 
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materials for organic electronics5 and dyes6. The N- 
arylated piperazine and morpholine derivatives are 
found in many important pharmaceuticals as shown 
in Figure No.1. 
To synthesize C–N bonds traditional nucleophilic 
substitution7, addition to benzyne8, electrophilic 
nitration9 and reductive amination10 are commonly 
used synthetic routes. Recently, C-H bond 
activation has also proved efficient for N-arylation 
of amines11. 
Generally, three important methods have been used 
for C-N coupling reactions namely, Ullmann 
coupling reaction12, Buchwald- Hartwig amination13 
and Chan-Lam coupling14 as shown in Scheme 
No.1. 
Transition metal catalyzed cross-coupling reactions 
have provided a wide range of N- arylamines as 
intermediates for pharmaceutically and biologically 
active compounds therefore many transition metal 
catalyzed reactions have been developed for the 
formal halide to nitrogen substitution on aryl 
halides. 
Ullmann coupling involves the coupling of amines 
with aryl halides in the presence of Cu (I) source15. 
Conversely, this method suffers from certain 
drawbacks, such as harsh reaction conditions, high 
temperature, moderate yield, use of stochiometric 
amount of copper reagent and formation of 
byproducts. In order to avoid these drawbacks, use 
of copper (I) salts with several ligands such as 1, 
10-phenanthroline16, L-proline17, (±)-trans-1, 2-
cyclohexyldiamine18 etc was introduced. However, 
none of the modification could tackle the problems 
of high temperature and prolong reaction time. 
In view of these drawbacks, Buchwald and Hartwig 
developed a new protocol for the coupling of 
amines with aryl halides for C-N bond formation in 
the presence of catalytic amount of Pd (II)19. 
Although palladium compounds was used with 
spectacular success as catalysts for C-N bond 
formation, this catalysts was unable to catalyze the 
coupling reaction of an electron rich or o-
substituted aryl halides with aromatic amines. The 
success of this transformation have been achieved 
with the use of appropriately-tuned ancillary ligands 
which allow more challenging substrates to be 

applicable in this aromatic C–N bond formation 
process20. Due to the high efficacy and good 
substrate spectrum Buchwald–Hartwig amination 
has received the most attention in this arena. 
Chan and Lam in 1998, reported a new method for 
C-N bond formation by the arylation of amines with 
arylboronic acid at room temperature in the 
presence of Cu (II) source21. This protocol has 
several advantages over the traditional Copper-
catalyzed Ullmann coupling reaction and Pd-
catalyzed Buchwald-Hartwig amination. It involves 
mild reaction conditions and use of weak bases. The 
low toxicity, high thermal stability and structural 
diversity of arylboronic acid were found to be 
inborn advantages over the use of aryl halides. This 
method also did not require any ligands. After that, 
the method has been modified by the use of various 
additives. 
 

LITERATURE REVIEW 

In the last two decades, many transition metals have 
been reported to efficiently promote the C-N 
coupling between aryl halides and amines. Along 
with this many other methodologies were also 
developed in which bases are used to form C-N 
coupling in absence of transition metals. 
Recently, Utpal Bora et al developed a Cu (II)-
Salen type complex for the N-arylation of anilines 
and imidazole with arylboronic acids at room 
temperature in water and isopropyl alcohol 
respectively to form products in excellent yields22 
as shown in Scheme No.2.  
However, this method is homogeneous in nature, 
where an efficient separation and subsequent 
recycling of the homogeneous catalyst remains a 
challenge and an economic concern. Therefore 
heterogeneous catalysis is of importance in 
chemistry due to easy separable and can be reused 
several times. The organoboron reagents have 
advantage of relative stability under air and 
moisture conditions, commercial availability, good 
functional group compatibility, low toxicity, and 
ease of synthesis.  
Anuradha, Shweta Kumari and Devendra D. Pathak 
reported the novel heterogeneous catalyst for C-N 
coupling reactions of amines with arylboronic acid 
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under milder reaction conditions23. They 
synthesized and developed Chitosan anchored 
Copper (II) Schiff base complexes (C4, C5 and C6) 
Figure No.2 as heterogeneous catalyst for N- 
arylation reaction. In presence of this catalyst 
reaction of various aliphatic or aromatic amines and 
derivatives of phenylboronic acid in solvent 
acetonitrile and base K2CO3 to form N- arylamines 
as shown in Scheme No.3. This heterogeneous 
catalyst can easily removed by filtration from the 
reaction mixture and washed with diethyl ether to 
use up to several times with no significant loss of 
catalytic activity. 
A substitute to such a conversion is the use of 
organogermane, which eliminates the purification 
difficulties associated with organoboron reagents. 
Qiang Zhang, Lingxia Jin et al described first time a 
mild palladium- catalyzed N-arylation reaction of 
amines and amides via ArGeMe3

24. The catalytic 
system provides N-arylation products in moderate 
to excellent yields in the presence of monodentate 
phosphine ligand Ph3P, base NaOAc and toluene as 
shown in Scheme No.4. The reactions have a wide 
scope of substrate including amides, primary and 
secondary or aliphatic and aromatic amines, and 
provide plausible opportunities in the N-arylation of 
nitrogen-containing compounds. In the beginning, 
an aryltrimethylgermane compound was 
synthesized via the corresponding bromobenzene 
through Grignard reaction. 
Raymond Wai-Yin Sun, Fuk Yee Kwong and Co-
workers developed Pd/CM-phos catalyst systems 
which promote the cross-coupling between N-
nucleophiles (arylamines, primary and secondary 
aliphatic amines, cyclic and acyclic amines and N-
heterocycles) and aryl tosylates25 to afford various 
N- arylamines as shown in Scheme No.5.  
Cheng-Pan Zhang et al developed a simple and 
efficient method for transition metal-free N-
arylation of various amines by triarylsulfonium 
triflates at 80oC in the presence of t-BuOK or KOH 
as base26. N-arylation of amines (aliphatic and 
aromatic amines including primary and secondary) 
with triarylsulfonium triflates as arylating agent and 
t-BuOK or KOH as a base readily transformed to 
gave corresponding N-arylated products in good to 

high yields under mild reaction conditions as shown 
in Scheme No.6. Triarylsulfonium salts have several 
advantages such as non-volatility, easy preparation, 
non-toxicity, moderate reactivity, and broad 
structural diversity. 
Berit Olofsson and Co-workers reported an 
efficient, metal-free N-arylation of aliphatic amines 
with diaryliodonium salts under mild reaction 
conditions without excess reagents27. The method is 
applicable to primary amines, secondary cyclic and 
acyclic amines having a variety of functional 
groups. Electron-deficient and electron donating 
aryl groups, as well as heteroaryl groups can be 
transferred. The diaryliodonium salt and Na2CO3 
flushed with argon then amine was added followed 
by anhydrous and degassed toluene and the mixture 
was stirred at 110oC for appropriate time to afford 
the various N- arylamines as a product as shown in 
Scheme No.7. 
Christian Borch Jacobsen, Morten Meldal and 
Frederik Diness28 developed a novel method for the 
N-arylation of aliphatic amines with unactivated 
fluorobenzene derivatives proceed readily by 
addition of a simple base LiHMDS as shown in 
Scheme No.8. The ability of the applied base to 
deprotonate the amine to generate the nucleophile 
without simultaneously degrading the electrophile 
fluorobenzene thus avoids the need for transition 
metals. The products are obtained with high regio- 
and chemoselectivity and the reactions are 
compatible with a broad range of additional 
substituents including alkyl, aryl, alkoxy, amine, 
azolyl, thioethers, fluorine and chlorine. 
Ali Reza Sardarian, Hassan Eslahi and Mohsen 

Esmaeilpour carried out N- arylation of amines and 
N (H)-heterocycles by using Copper (II) complex 
supportesd on Fe3O4@SiO2 coated by polyvinyl 
alcohol as reusable naoncatalyst29. The N- arylation 
of nitrogen heterocycle and alkyl amines with aryl 
halide in the presence of Fe3O4@SiO2-TCT-PVA-
Cu(II) as a catalyst, t-BuONa base and DMF at 
100oC to afford desired products in higher yields as 
shown in Scheme No.9.  
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APPLICATIONS 

N- Arylamines has various applications over 
biologically activities. 

1. Pharmacophore  
2. Agrochemicals  
3. HIV-1-protease inhibitors  
4. Important building block of many natural 

products 

5. They also have broad applications as 
pharmaceuticals  

6. Materials for organic electronics  
7. Dyes 
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Figure No.1: Pharmaceutical drugs containing Piperazine and Morpholine 
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CONCLUSION 

In summary, we enlist the simple, efficient methods 
for the synthesis of various N- arylamines and its 
derivatives using Copper and Palladium mediated 
catalyst, various bases and nanoparticles as a 
catalyst. In last few years literature survey showed 
that fast growing importance towards synthesis of 
N-arylamines due to its ability to show important 
biological and pharmacological activities. The use 
of transition metals as catalysts associated with 
several disadvantages such as high costs, toxicity, 
need for substrate-dependent designer ligands and 
challenging purifications which led to an increased 
focus on the development of metal-free 
methodologies for C-N bond formation reaction. 
These methods offers an advantage of less reaction 
time, solvent free, mild reaction conditions, 
recyclable catalyst, economical, use of inexpensive 
starting material and simple workup and gives good 
to excellent yields of product. 
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