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The synthesis of enantiopure organic compounds is a key issue for
several applications in pharmacology, food chemistry, agricultural
chemistry, perfumery, materials science and other industrial sectors.
Nowadays, asymmetric catalysis is undoubtedly the most important
tool to achieve this goal. This technology, in fact, enables the
production of large amounts of enantiomerically enriched compounds,
employing relatively small quantities of chiral enantiopure catalysts,
which is exactly what is accomplished by enzymes in nature. Since the
pioneering works of Noyori, Knowles and Sharpless, which later earned
them the Nobel Prize in Chemistry, asymmetric catalysis has
experienced a rapid and relentless development in the last fifty years.
The tremendous expansion of enantioselective transformations, the
design of novel and more efficient organometallic and organic
catalysts, the development of sophisticated bioreactors and cell
factories, are just some of the elements responsible for such growth.
However, new challenges of asymmetric catalysis are devoted to
enhancing the process's sustainability, by the introduction of recyclable
and low-cost catalysts, and the use of renewable starting materials and
energy source. This book provides an overview of some of these
development directions and comprises a collection of review papers
and a research article authored by renowned researchers actively
involved in this field. The topics covered by the review papers are
photoredox-catalyzed reactions of imines, asymmetric catalytic
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electrosynthesis, cooperative catalysis of chiral N-heterocyclic carbenes
and Lewis acid, and asymmetric ring-opening reactions of epoxides
catalyzed by metal-salen complexes. The research article presents a
proline-catalyzed aldol reaction in water-methanol solvent mixture.
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Registration Initialization and Acceleration -- Nonlinear Alignment of
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Learning Deformable Image Registration with Structure Guidance
Constraints for Adaptive Radiotherapy -- Interventional Registration --
Multilevel 2D-3D Intensity-based Image Registration -- Towards
Automated Spine Mobility Quantification: a Locally Rigid CT to X-ray
Registration Framework -- Landmark based Registration -- Reinforced
Redetection of Landmark in Pre- and Post-Operative Brain Scan using
Anatomical Guidance for Image Alignment -- Deep Volumetric Feature
Encoding for Biomedical Images -- Multi-Channel Registration --
Multi-Channel Image Registration of Cardiac MR Using Supervised
Feature Learning with Convolutional Encoder-Decoder Network --
Multi-Channel Registration for Diffusion MRI: Longitudinal Analysis for
the Neonatal Brain -- An Image Registration-based Method for EPI
Distortion Correction based on Opposite Phase Encoding (COPE) --
Diffusion Tensor driven Image registration: a Deep Learning Approach
-- Multimodal MRI Template Creation in the Ring-Tailed Lemur and
Rhesus Macaque -- Sliding Motion -- An Unsupervised Learning
Approach to Discontinuity-preserving Image Registration -- An Image
Registration Framework for Discontinuous Mappings along Cracks.

This book constitutes the refereed proceedings of the 9th International
Workshop on Biomedical Image Registration, WBIR 2020, which was
supposed to be held in Portoroz, Slovenia, in June 2020. The
conference was postponed until December 2020 due to the COVID-19
pandemic. The 16 full and poster papers included in this volume were
carefully reviewed and selected from 22 submitted papers. The papers
are organized in the following topical sections: Registration
initialization and acceleration, interventional registration, landmark
based registration, multi-channel registration, and sliding motion.



