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Integrated synthesis &

purification of single

enantiomers

Background and Objectives

State of the art:

Two general rivaling concepts for
producing single enantiomers

Development/application of enantio-
selective synthesis techniques

Non-selective synthesis in combi-
nation with advanced downstream
separation techniques and recycling
strategies

The two concepts have been hardly
combined and considered in a holis-
tic way.

Objective:

Integrated approach combining syn-
ergetically the available chemical and
physical

methods to effectively and efficiently
produce single enantiomers at high
purity
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Strategy/Approach

Formation of a consortium of groups
specialized in the individual process
technologies (synthesis, separation,
racemization)

Adding profound expertise in mathe-
matical analysis, process synthesis
and optimization of combined pro-
cesses

Systematic study of innovative and
not yet investigated process options

Development of user-friendly and
widely applicable tools for process
design

Selection and study of challenging
and representative model and indus-
trially relevant compounds

Direct evaluation of newly developed
concepts by multi-national industrial
partners

More information is available rom WWW.Iintenant.eu

INTENANT is supported by the 7t Framework Programme
(FP7-NMP2-SL-2008-214129),a European collaborative
project (Project Start: June 1st, 2008; Duration: 36 months)
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Project structure

WP 1: Applications

Industry: AstraZeneca, Bayer Technology Services

WP 3-5: Development of Chiral Separation
Techniques and Racemization

ETH Zurich, MPI Magdeburg,Univ. Manchester,
Univ. Rouen, Univ. Stockholm

WP 1: Case Studies

Molisa, Bayer Technology Services,
AstraZeneca (all industry), MPI Magdeburg,
ETH Zurich,Politecnico de Milano

WP 2: Innovative Synthesis

Molisa (industry), Politecnico de Milano,
Univ. Toulouse

A B C
Model Compounds Open Systems Closed Systems

ETH Zurich, MPI Magdeburg Molisa, Politecnico de Milano, Industry:
Univ. Rouen, ETH Zurich AstraZeneca,

Bayer Technology Services

WP 6: Process Synthesis & Optimization

MPI Magdeburg,Industry: AstraZeneca,
Bayer Technology Services

Expected benefits

Implementation of advanced integrated process schemes and validationof methods and
tools

Innovative strategies for implementation of crystallization, chromatography and
racemization

New synthesis routes for chiral molecules and supply of key components

Development of tools based on shortcut methods and optimization for generation of
efficient processes

Work packages within INTENANT

WP 7

Case studies and applications (WP Chair: D. Schinzer, Molisa GmbH)
e Selection and characterization of different model compounds

Innovative Synthesis (WP Chair: C. Fuganti, Politecnico de Milano)
e |dentification of promising new reaction and separation steps

e Compounds for chiral discriminations

e Optimised removal of sideproducts

Chromatography (WP Chair: M. Mazotti, ETH Zurich)

e New separation concepts based on continous chromatography

e Design and optimization of chromatographic separations for industrially relevant
compounds

Crystallization (WP Chair: G. Coquerel, Université de Rouen)

e Study of impact of solution chemistry on crystallization

e Determination and modelling of binary and ternary phase diagrams

e Tuning of kinetically driven crystallizations

e Development of new separation methods & application to industrial compounds

Racemization (WP Chair: S. Panke, ETH Zurich)
e Mild chemo- and biocatalytic routes to racemization for integrated operation
e Design of novel, resolution-compatible catalysts and their process integration

Process synthesis and optimization (WP Chair: A. Kienle, MPI)
¢ |nvestigation of integrative aspects of combining synthesis, separation,
and reaction
e Focus on shortcut methods, tools, and criteria for selection and optimal design
e Development of advanced reaction-separation-processes

Dissemination (WP Chair: C. Steinbach, Dechema e.V.)
e Contributions to workshops and student exchange
e Support in the exploitation of project results for faster industrial implementation

Management (Coordinator and WP Chair: A. Seidel-Morgenstern (MPI)

e Overall project coordination, cost management, and budgeting

e Scientic management and target controlling together with the steering comittee
e Reporting activities and administration of internal website



