
H-Cube® - Continuous-flow 
Hydrogenation

•A flow of substrate is pumped into the reactor where it is combined with hydrogen, 
produced by the electrolysis of water

•The substrate/hydrogen mixture is heated and/or pressurized, up to 100ºC and 
100 bars (1450 psi) respectively, and then passed through a catalyst cartridge 
(CatCart®)

•The reaction takes place on the catalyst and the generated product elutes 
continuously into a collection vial.
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Summary
The above reactions demonstrate that the continuous-flow technology, H-Cube® for hydrogenation and X-Cube™ for different type of chemical reactions can offer a viable
solution to the microwave scale up problem. These microreactors open the door to the new generation of reactions and scale-up applications combining the elaveted
temperature and pressure with the continuous-flow of reactants resulting higher yield than it can be achieved in microwave reeactors.
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A Comparitive Study Between Microwave and Microfluidic R eactivity
to Offer Up Microreactors as a Scale Up Alternative to Micro waves

The hydrogenation reactor, H-Cube®, is a 
compact continuous-flow reactor which 
performs high pressure hydrogenations 
through the use of a microfluidic reaction 
line, in-situ hydrogen generation and a 
catalyst cartridge system (CatCart®).

INTRODUCTION
The pharmaceutical and chemical industry is continu ously searching for technologies that make synthesi s easier and faster in large scale. 
Microflow technology has many advantages highly effici ent heat exchange is one of the most important. The flow of material through the 
reactors is only a matter of minutes, so results ca n be achieved in a very short space of time. At Thal esNano Nanotechnology Inc., we have 
developed a series continuous-flow reactors for org anic synthesis. Below is a description of the H-Cub e®, a hydrogenation reactor, and the
X-Cube™ reactor for different type of organic reactions. The  microreactors reactions can also be scaled-up easily by r unning many small
scale reactions in parallel, and/or for a longer time. Wi th the microwave technology scale up is extremely difficul t and fraught with
complications. Therefore microreactors can offer a viab le solution to the microwave scale up problem. The followi ng reactions will
demonstrate that different type of reactions can be performed with the similar res ults as can achieve using microwave irradiation.

X-Cube™ - Continuous-flow organic reactions

Many application can prove the 
advantages of the microwave assisted 
organic synthesis. Using microwave 
energy the results of the reactions are 
generally better than in case of 
conventional heating which means that 
higher yields can be achieved because of 
the direct, focused heating if the reaction 
mixture instead of the vessel. The scale-
up procedure eighter in bach or in
microwave reactors is complicated
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Reaction 
No. 

Mode Catalyst/Reagent Conditions Yield / 
% 

1 Microwave 1. Montmorillonte K 
10 clay 
2. NaBH4-clay 

MW irradiation  
 
65°C, MW irradiation 

89 

1 Flow  1% Ir/C 
  
 

 

Solvent: EtOH 
c = 0,01 M  
T = 70 °C;  
p = 70 bars 
Flow rate: 0,5 mL/min 

93 

2 Microwave Triethylammonium 
formate, formic acid 

MW irradiation 
81 

2 Flow FibreCat™ Ir 
 

Solvent: EtOH 
C = 0,01 M 
T = 100 °C  
p = 70 bars 
Flow rate: 0,3 mL/perc 

94 

 

NH

NH2

O

+

N N
H

Reaction No. Mode Catalyst/Rea
gent Conditions Yield / % 

Azid synthesis Microwave NaN3 Solvent: H2O 
120°C 95 

Azid synthesis Flow  Azid on 
Amberlyte 
 

Solvent: Acetonitril  
p =  40 bars 
T = 110°C 
Flow rate: 0,2 mL/min 
c = 0,1 M 

96 

N-formylation Microwave Basic 
alumina, H2O 

36-38°C 
81 

N-formylation Flow Titanium Solvent: EtOH:-HCOOH 
= 5:1 
p = 50 bars 
T =  200°C 
Flow rate: 0,2 mL/min 
c =  0,1 M 
 

90 

Suzuki coupling Microwave DBU, 
Pd(OAc)2 

Solvent: EtOH, H2O 
150°C 55 

Suzuki coupling Flow FibreCat™ 
1007;  
 

Base: TBAF;  
Solvent: IPA;  
c= 0,01 M 
p = 10 bars 
T = 80 °C;  
Flow rate: 0,3 mL/min;  

70 
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The X-Cube™ allows organic reactions to be 
performed in a flow manner, combining the use of 
temperatures and pressures up to 200°C and 150 
bars (2176 psi) respectively and a 
catalyst/reagent cartridge system (CatCart®). A 
continuous-flow of reaction mixture may be fed by 
a dual pump system or injected into the reactor 
directly. All reagents are heterogeneous including 
many polymer bound reagents and catalysts.

• The two reaction zones can be heated independently and multistep synthesis can
be carried out in one flow. 

• The high pressure/high temperature capability means many reactions progress to 
completion in minutes

• Regulated gas can be introduced into the instrument from an external gas source to 
perform industrially important triphasic reactions.

Scale-up: Present and Future Perspective

Easier scale-up
with

similar results

Step 1.

Easier scale-up
with

similar results

Step 2.

BACKGROUND

The following reactions demonstrate that 
different reactions can be performed with 
the similar results can be achieved using 
microwave irradiation, but the scale-up 
using continuous flow mode is easier 
and have 3 ways

• increasing the time of reactions

• increasing the flow rate

• using the soon available H-Cube 
Midi™, Scale-up Hydrogenation Reactor

Reaction 1. (Microwave mode) Reaction 1. (Flow mode)

Reaction 2.
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