
VIETNAM NATIONAL UNIVERSITY-HCMC SOCIALIST REPUBLIC OF VIETNAM 

 
BACH KHOA UNIVERSITY  

 
Independence-Freedom-Happiness  

 
 
 

 

THESIS INFORMATION 

 

- Title: Application of MIL-68(In), Fe3O(BPDC)3 and MOF-235 as catalysts for C−N 

and C−O bond forming reactions. 
 
- Major: Chemical Engineering 
 
- Major code: 62520301 
 
- PhD Candidate: HA THANH MY PHUONG 
 
- Scientific advisors: 1. Prof. Dr. Phan Thanh Son Nam 
 

2. Dr. Le Thanh Dung 

 

- University: Bach Khoa University-Vietnam National University - Ho Chi Minh City 

 

CONTENT 

 

The objectives of thesis 

Metal-organic frameworks, or MOFs, have emerged as an extensive class of 

crystalline materials with ultrahigh porosity and enormous internal surface areas (up 

to 90% free volume). They are also known for their extraordinarily high surface areas, 

tunable pore size, and adjustable internal surface properties. The overarching goal of 

this thesis is to use three MOFs (including MIL-68(In), Fe3O(BPDC)3 and MOF-235) 

as catalysts for C–N and C–O coupling reactions to synthesize 2-nitro-3-

arylimidazo[1,2-a]pyridines, aryl-substituted pyridines and α-acyloxy ethers. These 

compounds are found as the versatile intermediates for the synthesis of many 

biologically active compounds.   

 
Contribution of this thesis 

 

MIL-68(In), Fe3O(BPDC)3 and MOF-235 were synthesized successfully by 

solvothermal methods. These MOFs were characterized by PXRD, FT-IR, SEM, 

TEM, TGA and nitrogen physisorption measurements. 



These MOFs showed high catalytic activities for those C–N and C–O bond forming 

reactions: (i) MIL-68(In) was used as a heterogeneous catalyst for synthesis of 2-

nitro-3-arylimidazo[1,2-a]pyridines via the oxidative amination between 2-

aminopyridines and nitroalkenes; ii) The Fe3O(BPDC)3 was used as a heterogeneous 

catalyst for the cyclization reaction of N,N-dialkylanilines with ketoxime carboxylates 

to produce aryl-substituted pyridines; iii) The MOF-235 could be used as a 

heterogeneous catalyst for the synthesis of α-acyloxy ethers via direct esterification of 

carboxylic acids with C(sp3)−H bonds. These MOFs could be reused and recycled 

several times without a significant degradation in catalytic activities.   
 
 

The most remarkable points 

Imidazo[1,2-a]pyridines and arylpyridine are a prominent collection of biologically 

active nitrogen-containing heterocycles that exhibit universal applications in 

medicinal chemistry, agrochemistry and fine chemical industries. α-Acyloxy ethers 

have gained substantial consideration as omnipresent structural constituents in 

abundant bioactive natural products, medicinal chemicals, and agrochemicals. Many 

transition-metal catalytic systems, both in homogeneous and heterogeneous catalysis, 

were employed for the synthesis of 2-nitro-3-aryl imidazo[1,2-a]pyridines, 2,4-diaryl 

pyridine and α-acyloxy ethers via the C−N and C−O bond forming reations. However, 

many of those processes suffered from one or more disadvantages like multistep 

process, low atom economy, using homogeneous catalyst, using unreused catalyst. As 

inspired by green chemistry principles, this protocol should be improved by 

performing the transformation under heterogeneous catalysts. It is first time to apply 

successfully these MOFs as heterogeneous catalysts for the reactions to synthesize 2-

nitro-3-aryl imidazo [1,2-a] pyridine, 2,4-diaryl pyridines and α-acyloxy ethers. These 

In-MOFs, Fe-MOFs could be recovered and reutilized under these reaction conditions 

at least 6 times without significant decrease in catalytic efficiency. 
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