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Can we design organocatalysts? 

 
Petri M. Pihko 

Department of Chemistry and NanoScience Center, University of Jyväskylä, Finland, 

Petri.Pihko@jyu.fi 

Keywords: organocatalysis, hydrogen bonding, noncovalent interactions, enantioselectivity, 

foldamers 
 

Noncovalent interactions play very important roles in determining the enantioselectivities and 

rates of catalytic enantioselective reactions. In addition, the conformational preferences, or 

folding patterns in catalysts that can exist in different folds, may be important for selectivity and 

activity. In this talk, recent examples of enantioselective organocatalytic reaction and 

mechanistic insights into their design – or the prospects for their design – are discussed.1,2  
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The Development of Potent CREBBP Bromodomain Ligands 
 

Stuart J. Conway 
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Figure 1. (A) Histone tails are 
subjected to multiple PTMs, 
including lysine acetylation. 
Lysine acetylation state is 
“read” by bromodomains, 
protein modules that exist as 
part of a more complex 
protein architecture. cAMP 
response element-binding 
protein- (CREB)-binding 
protein (CREBBP or CBP) is 
shown. (B) An X-ray crystal 
structure of the CREBBP 
bromodomain in complex 
with KAc (carbon = purple, 
PDB ID, 3P1C). (C) The KAc 
residue binds in a well-
defined pocket and, in 
CREBBP, forms interactions 
with N1168 and Y1125. 
 
 

Epigenetics, defined as “stably heritable phenotype resulting in changes in a chromosome 

without alterations in the DNA sequence”, comprises regulatory mechanisms of chromatin state 

that control access to DNA, mediated by noncoding RNA, DNA methylation, nucleosome 

remodelling histone variants, and some histone post-translational modifications 

(PTMs). Histone PTMs are dynamic, with cellular machinery identified that can add 

these modifications and that can remove them. A third class of proteins, termed “readers”, has 

been identified (Figure 1A), that binds to PTMs and thus stabilise large protein assemblies, 

which are often involved in transcriptional regulation. Bromodomains (Figure 2B), protein 

modules that act as readers of lysine acetylation state, have emerged as important therapeutic 

targets for a number indication, especially in oncology.1,2 We have developed small molecule 

inhibitors of the bromodomain and extra terminal domain (BET) family of bromodomain-

containing proteins,3-5 and the CREB-binding protein (CREBBP) bromodomain.6,7 Recent 

developments in the optimisation of these probes will be discussed, with a focus on the 

development of potent and selective CREBPP bromodomain ligands.  
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Chiral Tricyclic Lactams as Multipurpose Scaffolds for the 

Efficient Synthesis of Decahydroquinoline alkaloids 
 

Mercedes Amat 
 

Laboratory of Organic Chemistry, Faculty of Pharmacy and Institute of Biomedicine (IBUB), 

University of Barcelona, Av. Joan XXIII 27-31, 08028-Barcelona, Spain 

amat@ub.edu 

 

In the last years we have focused our attention on the development of new and efficient 

procedures for the enantioselective synthesis of nitrogen heterocycles with the final goal of 

applying them to the total synthesis of natural products and biologically active compounds. To 

this end, we originally explored a methodology based on the use of chiral, conformationally 

rigid and highly functionalized aminoalcohol-derived bicyclic lactams as enantiomeric scaffolds 

and carried out a systematic study on their scope and limitations for the enantioselective 

synthesis of nitrogen-derivatives.1 As a result of this work, we have now in hand a flexible and 

versatile tool for the preparation of a broad range of chiral piperidines that allows the generation 

of new stereocenters with a high degree of stereoselectivity and a predictable absolute 

configuration. This methodology has enabled us to complete the enantioselective synthesis of a 

variety of piperidine-containing alkaloids, indole and oxindole alkaloids, and macrolactams. 

As an extension of this work, more recently, we have also reported the stereoselective 

generation of aminoalcohol-derived tricyclic lactams as chiral scaffolds for the preparation of 

cis-decahydroquinolines (DHQs) and octahydroindoles. The application of this methodology to 

the enantioselective synthesis of structurally diverse DHQ alkaloids will be discussed.2 
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[2] a) Pinto, A.; Griera, R.; Molins, E.; Fernández, I.; Bosch, J.; Amat, M. Org. Lett, 2017, 19, 

1714; b) Ghirardi, E.; Griera, R.; Piccichè, M.; Fernández, I.; Bosch, J.; Amat, M. Org. Lett. 
2016, 18, 5836; c) Amat, M.; Pinto, A.; Griera, R.; Bosch, J. Chem. Eur. J. 2015, 21, 
12804. 

 
 

 
  

 



Asymmetric Autocatalysis and the Origin of Homochirality 
 

Kenso Soai 
 

Department of Applied Chemistry, Tokyo University of Science, 

Kagurazaka, Shinjuku-ku, Tokyo, Japan 

soai@rs.kagu.tus.ac.jp 

 

Asymmetric autocatalysis is a reaction in which chiral product acts as a chiral catalyst for 

its own formation. The process is a catalytic self-replication of chiral molecule, and has 

advantages over usual asymmetric catalysis: (1) because the product becomes catalyst, the 

amount of catalyst increases and no decrease in the catalytic activity, (2) because the structure of 

the asymmetric autocatalyst and the product is the same, no need to separate the product from 

catalyst.  

We found asymmetric autocatalysis of enantiomeric excess of pyrimidyl alkanol in the 

enantioselective addition of diisopropylzinc to pyrimidine-5-carbaldehyde.1 Significant 

amplification of ee is observed in the asymmetric autocatalysis. Starting from pyrimidyl alkanol 

with only ca. 0.00005% ee as asymmetric autocatalyst, pyrimidyl alkanol with >99.5% ee was 

formed in consecutive asymmetric autocatalysis.2 

  

   
 

We have been studying the origin of homochirality by using asymmetric autocatalysis. 

Chiral inorganic crystal, chiral isotopomers,3 chiral crystals composed of achiral organic 

compounds, circularly polarized light (CPL), enantiotopic face of achiral mineral, i.e., gypsum,4 

act as chiral triggers in asymmetric autocatalysis. Pyrimidyl alkanol of the corresponding 

absolute configuration with those of chiral triggers was obtained.  
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Total Synthesis and Functional Exploration 

of Bioactive Natural Macrocycles 
 

Karl-Heinz Altmann 
 

ETH Zürich, 

Zürich, Switzerland 

karl-heinz.altmann@pharma.ethz.ch 

 

Macrocyclic secondary metabolites are a diverse group of bioactive natural products and many 

of these compounds have been, and continue to be important leads for drug discovery and 

development. This contribution will discuss selected aspects of the synthetic chemistry, 

medicinal chemistry and chemical biology of two macrocyclic natural products, the marine 

macrolide zampanolide (1) and the mycobacterial toxins mycolactones A/B (2). (-)-Zampanolide 

(2) is a microtubule-stabilizing agent (MSA) and it is a potent inhibitor of human cancer cell 

proliferation in vitro; mycolactones A/B (2) are produced by the human pathogen M. ulcerans 

and are the causative pathogenic agents for Buruli ulcer, but their molecular target(s) have not 

been elucidated.  

 

 
                                      1 2 

 

We have developed efficient modular total syntheses for both of the above natural products. For 

1, macrocyclic ring-closure was based on an intramolecular Horner-Wittig-Emmons reaction 

between C8 and C9, which proceeded in high yield and with excellent selectivity. The same 

overall approach was employed in the synthesis of analogs of 1 for SAR studies. A high 

resolution crystal structure of the complex of 1 with tubulin has provided fundamentally new 

insights into the molecular mechanism of MSA-induced tubulin assembly. 2 was prepared via 

ring-closing olefin metathesis (RCM) as one of the key steps, followed by elaboration of the 

upper and lower side chain, respectively. Conjugates of 2 have been prepared that have allowed 

the exploration of the mechanistic pathways responsible for mycolactone toxicity.  
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Oslo, 13.10.2017 

Styret 

Organisk kjemisk Vintermøte på  

Skeikampen Høifjellshotell 
 

Faggruppen for organisk kjemi, Norsk Kjemisk Selskap, inviterer til det  

33. Organisk kjemiske vintermøte - OKV 2018 - fra 11. til 14. januar 2018.  

 

Inviterte foredragsholdere: 

 

Professor Andreas Kirschning, Leibniz University of Hannover, Germany  

Professor Valentine P. Ananikov, Zelinsky Institute of Organic Chemistry, 

Russia 

Professor Harry Anderson, University of Oxford, UK   

Professor Tanja Gaich, University Konstanz, Germany  

 

Praktiske opplysninger: 

Program, informasjon om priser, transport, reisestipend og påmelding samt 

innsending av sammendrag av foredrag og plakater er tilgjengelig på møtets 

hjemmesider, se http://www.kjemi.no/organisk/okv33/.  

Påmeldingsfrist er 1. Desember 2017. Ytterligere informasjon kommer på email. 

 

Arrangør: Professor Bård Helge Hoff, NTNU, bard.helge.hoff@chem.ntnu.no 

 



 
 

 

 

 

 

 

 



 
 



 


