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ThalesNano History

» Spinoff Corporation from ESIEeI€IIN
e Founded in 2002

 Located in Budapest, in the heart

of Europe

 Leader in flow chemistry
application and development

* Over 450 systems sold worldwide
(US, EU, Asia)




Chip Technology to Flow Tube Reactors "= THALESNano
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Chip Technology Flow Tube Reactor

Lines block Higher throughput
Limited pressure & Easy to change
temperature Works with mg to
Limited throughput gram range

Bench top or hood

space

Low cost
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Widest Range of bench top flow chemistry and contin uous processes instrument technology . de reackions’
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H-Cube Tutor™ o
H-Cube Midi™

150C & 100 bar

100C

v

H-Cube® 4
Uty
100C & 100 bar &z,

g

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



Other Cube product lines —é— THALESNano

X-Cube Autosampler

X-Cube™ X-Cube™
CatCart system Flash

Midi
Cubes™

\ Maxi
Cubes™
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Temperature vs. pressure % THALESNano
supercritical interval |
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2010/2011

Regions requested
normally by
supercritical fluids

2, / dimeladwa |

(ThalesNano)

pressure / bar

Region covered in a
conventional
laboratory
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Driving the Move to Flow

® 1st time users
® Super users
® Any Chemist

ThalesNano Partner Confidential —=— THALESNano
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Produect pl.rnhr Catalyst Flow ralte Pressure
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[OJ218] Hcuba | 4509 || RaneyNi | 1mimin || 7obar | 30°c

[O)|228|] H-Cube | 70.4% | Raneyni || 0.5 mimin 7obar |  30°c

[C]27] Hcube || 13.3% || Raneyni |

1.5 mi/min 7obar | 30°c
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Product Roadmap

u

Clinical
Phaselll

Lead Preclinical | Manuf. Clinical Clinical Product
selections sk arly RS Phase Phasell Launch
scale up )
Commercial
Production

X-Cube™

- e MLLY
X-Cube Flash™ H-Cube Mid
H-Cube Autosampler™
O-Cube™
mgs 100s of grams Kilos per day
Speed Safety

Selectivity Reproducibility



H-Cube® Overview
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HPLC pumps continuous stream of solvent
Hydrogen generated from water electrolysis
Sample heated and passed through catalyst
Up to 100C and 100 bar. (1 bar=14.5 psi)
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Catalyst System-CatCart®
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*Benefits
» Safety
* No filtration necessary
* Enhanced phase mixing

*Over 100 heterogeneous and
Immobilized homogeneous catalysts
10% Pd/C, PtO,, Rh, Ru on C, Al,O4
Raney Ni, Raney Co
Pearlmans, Lindlars Catalyst
Wilkinson's RhCI(TPP) 4
Tetrakis(TPP)palladium _
Pd(INEnCat BINAP 30




Batch vs. Flow

Traditional Batch Method Flow Method

Reactants

Gas inlet Co—0

®
...... H-Cube®

—~ e | e o0®  Bettersurface interaction
‘ ® 0®g% Controlled residence time
L

¢ Elimination of the products

By-products o De®
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Reactants

Products
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H-Cube Autosampler™

- (Gilson) H-Cube™
I ) T
ELAELL i linjector HPLC
H l : pump

S J‘ ----- ' 5 ml sample loop
robotic arm e v
with a needle |

] syringe
¥ pump

solvent
-«

waste

solvent

Gilson 271 Liquid Handler
402 single Syringe pump (10 mL)
Direct GX injector (Valco)
Low-mount fraction collection (Bio-Chem)
Septum-piercing needle
Static drain wash station Open vial collection

Tubes, connectors, fittings Collection through probe (into closed vial)



CatCart Changer™ with H-Cube™

Line can be directed between 6
catalysts

Individually changeable
temperature

Software control
No stop between changes

Rapid optimization



Selective aromatic nitroreduction in
presence of bromo substituent

Catalyst screening

Parameter scanning: effect of residence time to the
conversion and selectivity

Br

T I
ET/] — ET/J

Br

MO MHo

Catalyst | Flow rate Residence Conc. / Conv. | Sel.

/ mL/min time / sec mol/dm 3 | % | %

IrO, 2 9 0,2 52 69

Re,O, 2 9 0,2 53 73

(10%Rh 2 9 0,2 79 60
1% Pd)/C

RuO, 2 9 0,2 100 100

(activated) 1 18 0.2 100 99 R ¢

0,5 36 0,2 100 98

Ru black 2 9 0,2 100 83

1% Pt/C 2 9 0,2 100 96

doped with 1 18 0,2 100 | 93
Vanadium

0,5 36 0,2 100 84

Conditions: 70 bar, EtOH, 25C

Increase and decrease of
residence time on the catalyst
cannot be performed in batch

‘ 1% Pt/C (V) catalyst at 0,02 concentration of 4-bromo-nitrobenzene

110 H

105 +

100 u u ]
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® Conversion
® Selectivity
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T 1 T 1T 1T "~ T T T
0,4 0,6 0,8 1,0 1,2 1.4 1,6 1,8 2,0 2,2

Flow rate / mLmin™



Thank you for your attention! Any gquestions?
Enjoy the rest of the seminar.
Come and visit our Open Lab!



