
Introduction
Extending the boundaries of 

chemistry 

Serving the need of the pharmaceutical & chemical  
industry 



Who we are?

Integrated technology company specialized in
� flow chemistry technologies 
� continuous processes 
� fixed bed reactor technology developments
� nanotechnology R&D 

Leader 
� in flow chemistry instrument development 
� in flow chemistry applications
� most comprehensive instrument portfolio for continuous 

process research

ThalesNano’s focuses on scaleable technologies . In this contexts it is not a pure micro-reactor company



Key expertise working in an integrated environment 
ensures quick customer response

Internal R&D unit 

� In house chemistry team 
� Engineers 
� IT specialist  
� Nanotechnology specialist
� Production specialist

Outside R&D resources financed by ThalesNano
� University collaborations in Europe and the US



ThalesNano instruments over the world (>400 deployed)
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20 top pharma, 3 Top Agrochem, 3 Top Chemicals, company adopted the technology
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H-Cube®

H-Cube Tutor™ H-Cube Midi™

Full Automation –
CatCart Changer™ and H-Cube Autosampler™

The most comprehensive bench top flow chemistry and 
continuous processes instrument technology

H-Cube 
Maxi™

Softwares

Hydrogenation line

Automatization line

Under development

Hydrogen generator
750 cc/min, 100 bar



Other Cube product lines for increasing chemical 
efficiency 

X-Cube™
CatCart system

O-Cube™

SC CO2-X-Cube™

Midi 
Cubes™

Maxi 
Cubes™

X-Cube AutosamplerX-Cube™ Flash

Under development



H-Cube ROI, Productivity

Productivity and FTE cost

Standard hydrogenation
� Lineup for hydrogenation room
� ½ day to 3 days
� Logistics issues, (Taking reactor apart, 

pressurizing again)
� Safety issues with catalyst isolations 

(RaNi)
� Productivity 

• 1 hydrogenation/day/chemist

H-Cube
� Hydrogenation done within 10 minutes 

including sample preparation
� Productivity 

• >50/day/chemist, with no automation
• >100/day with automation



Major  collaborations

1. Custom instrument development 
2. Catalyst Screening
3. Catalyst development
4. Problem solving for dead chemistry
5. Process development
6. Enantio-selective flow hydrogenation
7. Biocatalysis development
8. Microwave and flow chemistry applications
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Integrated product portfolio all over the pharma R&D 
process to tackle bottlenecks

Time (years) – traditional route

0 4 8 15

Preclinical 
candidate

Lead
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Manufacturing 
process
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Clinical 
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Registered
Drug

Product
LaunchScale up

Flow 
chemistry

Integrated product portfolio all over the discovery and development chain
The technology can solve the bottlenecks in pharma R&D
Every month savings mean $100M for a blockbuster

Microwave

Cube series

H-Cube Maxi

Bench top Process scale Production scale







Time (years) – traditional route
0 4 8 15

Chemical Genomics / Proteomics

Protein Expression

Library 
Development

Assay Development and Screening 

Lead Optimization and 
Medicinal Chemistry

Chemoinformatics  and Associated IT

ADME/Tox 

Discovery Stream                    IND

Scale up at post-drug discovery
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� Fast scale up after lead 
optimization: mg to kg

� Synthesis is usually 6-8 (20) 
steps

� Reengineering of the synthesis 
route is mostly necessary

� Time is critical factor: average 
3 months for a 6-8 step process 
(2-3 weeks per step)

Growing importance: separate session 
at Am.Chem.Soc. Fall meeting, Aug 2008



The many ways we can help our customers

• Chemistry Services
� Custom synthesis
� Library synthesis
� Deuteration
� Process route scouting 
� Process optimisation
� Process development  

• Open Lab
• Technical support



New systems developed mostly based on customer 
demand

• Hydrogen generator
• V2 of the Autosampler
• FlowReact flow chemistry database 
• X-Cube Flash
• H-Cube Midi
• Novel Catcarts (40 altogether)
• Catcart cooler for the H-Cube Midi

Customer applications are the number 1 priority
Customer’s success is our success



Selected topics of today’s presentations 

• Enantioselective hydrogenations (H-Cube) 
• Novel Peptide synthesis (H-Cube)
• Microwave assisted comparisons  (H-Cube, X-Cube, X-

Cube Flash)
• Scale up aspects (H-Cube Autosampler, H-Cube Midi) 
• BioCatalysis (X-Cube) 

• Chemistry applications from the ThalesNano chemistry 
team



New scientific approaches based on H-Cube 
technology 

H-Cube opened new awenues in science 

• Selectivity control catalyst kinetics

• Biopolymer synthesis (peptides, carbohydrate, 
DNA)

• Compound library synthesis at 100 bar, 100 oC

• Novel processes



Selectivities beyond chemists imaginations

Residence times controlled to the level that was not 
possible earlier

• C=C vs C=O
• C=C  to C=C
• NO2 vs. halogen
• NO2 vs. CN
• NO2 vs. CBZ
• NO2 vs. retro aldol
• C=C  vs. NO2

• Selective deuteration

Scaleable 
The term selective catalyst needs to be redefined



Two ways to increase the synthetic effectivity to medicinal chemistry: 
shifting to higher T,P regimens, and/or using supercritical conditions

Region covered in a 
conventional 
laboratory

At ThalesNano

Future at ThalesNano

p / bar

T
 / °C

Flow Chemistry Region 
expected to be covered 
by 2010 (ThalesNano)

200100 300 400 500 600

Regions requested 
normally by 
supercritical fluids

Flow chemistry 
Region 2008 
(ThalesNano)



For process and value creation
Parameter space left wide open for generics attack 

Region covered in a 
conventional batch 
based patents 

At ThalesNano

Future at ThalesNano

p / bar

T
 / °C

Flow Chemistry Region 
expected with future 
technologies 

200100 300 400 500 600

Regions requested 
normally by 
supercritical fluids

Flow chemistry 
Region by current 
technology



New scientific fields with Thalesnano’s technology

• Users can reach into the following area

� Microwave chemistry without microwave
� Microwave scale up without microwave
� Reactions under supercritical conditions

• Compound libraries under supercritical condititions

� Green chemistry 
� Reactions in supercritical CO2 as green solvent



Reaction times comparison batch vs. flow

Aldoxim reduction
Aldehyde reduction
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reaction
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Reactions performed in X-Cube™
vs. batch mode

Cover a much bigger parameter space within a very short period of time



Science matters ?????

Pharma customer I:

“Forget about this scientific BS….. I purchased H-
Cube because I hate to walk at winter into the 
other building where the hydrogenation room is 
located. Than when I started to use learnt that 
produces great science….”

• Pharma customer II:
• “I purchased it because it gave me back the RaNi 

catalyst that my group hated due to the fire 
hazard…”



Where are we going????

•Conventional laboratory, 
1908

•Parameter space used is not 
much different
•Infrastructure is fixed and it is 
hard to convince chemists

•Conventional lab, 2008



The future of chemistry laboratories 

• Prof. Phil Baran, Scripps

• "The H-Cube has already had a dramatic effect on our research and that of 
several groups at Scripps. We believe the H-Cube will soon be as essential 
as an HPLC in the toolkit of a modern organic chemi stry laboratory."  

• Prof. Dr. Chris O’Brien of the University of Texas at Arlington
• “My group now take for granted that they can perform high pressure, high 

temperature hydrogenations with ease in a fume hood. To do these reactions 
conventionally requires substantial safety precautions and training. As 
testament to the H-Cube Midi’s ease-of-use and scalability, high pressure 
hydrogenations are now routinely performed by undergraduates to yield 10s of 
grams of final product.  H-Cube technology is a must-have for any synthet ic 
laboratory.”



The future


