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Objective 
– Mitigating the Dependence on Fossils

X R

Fructose (on silica)

Photo-arylation using immobilized BODIPYs

HMF-derived immobilized Cu(II) catalyst

Green-colored components are
sustainable raw material-derived

Naked-eye Cu(II) Chemosensor

Milestones Accomplished:

▪ RT Synthesis of HMF from Fructose

▪ Conversion of CAB into HMF

▪ Development of copper(II) catalyst

❖ DPM & Propargylamine Synthesis

❖ Naked Eye Cu(II) Chemo-sensor

▪ Development of immobilized BODIPys

❖ Photo-arylation using BODIPYs



International Winter School 2021 Dr. P. Vairaprakash, SCBT, SASTRA 3

Synthesis of 5-Hydroxymethylfurfural
Y

ie
ld

 o
f 

H
M

F
 (

%
)

EtOAc

Acetonitrile

THF

1,4-dioxane

54 54 5453

77

63
58

74

62

79
77

55

26

95

240 
mesh 
silica

celite
120 

mesh 
silica Cashew Apple Bagasse

Room Temperature Synthesis 
of HMF from Fructose

Synthesis of HMF from Cashew Apple Bagasse

Catalyst studied:

ZnSO4/NaHSO4

HMF
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HMF- Derived Cu(II) catalyst

(i) To anchor on support

(ii) For further Extension

DPM-derived 
Chemo-SensorDPM synthesis

Immobilized
Copper
catalyst

A3 coupling
Amine +

Aldehyde +

Acetylene
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HMF-Derived photocatalyst
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HMF derived Fluorophore

(i) NBS

(ii)

Applications in Photo-arylation

Immobilization 
on 

Polymeric resin Immobilized & 
free catalyst
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Conclusions
• In the context of Waste Management

• CAB, an agricultural waste is converted into HMF

• In the context of sustainability

• room temperature synthesis of HMF from fructose was 
developed using solid phase approach

• Demonstrated applications of HMF

• Development of Immobilized Copper(II) catalyst

• Chemo-sensor for copper(II) ions

• Development of BODIPY based photocatalyst
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