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Using Electronic Waste as Catalyst
for Continuous Flow Synthesis of
Pharmaceutical Products

• Rare Earth Elements (REE) are fundamentals for

hi-tech devices

• Difficult extraction and purification

• Mines localised in countries with political problems

and instability

• Unsecured supply

A solution for the supply shortage:

• Recycling E-waste: Circular economy 1

• Yttrium is present in E-Waste (cars, smartphones,

fluorescent lamps, etc) and its chemistry is well

known.2

• Raw Mixture (R.M.), received as catalytically inactive

oxides. Transformation in triflates
Raw Mixture(oxide) 

sample 

Michael Addition for Indole 
Modification

1. Indole scaffold is present in a wide
variety of drugs.7

2. Hot topic for synthetic chemists.
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AIM OF THE PROJECT:
Development of in flow processes for the synthesis of API using REE recovered from E-waste

BACKGROUND OF THE PROJECT

Conversion 
methodology3

Synthesis and Characterisation of the Supported Catalyst4

TEM image of the
Supported Catalyst

EDX analysis of the
Supported Catalyst

Asia Syrris: reaction 
setup

Reactivity5

Diels-Alder cycloaddition:

1. Fundamental reaction in organic
chemistry

2. Important applications in medicinal
and biological chemistry. 6
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RF STY

28 82:18 82 5.62 ˙10-1 17 5.2 ˙10-1 12

After the esterification step the endo product was obtained in quantitative yield 
with an ee% of 96%

Rt

(min)
Yield  
(%)

Productivity
(mmol/h)

RF
STY 

(mmol/
mL*h)

RF STY

15 86 2.5˙10-1 25 3,4 ˙10-1 86
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