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CM1407 ACTION SUMMARY 

Natural products (NP) have had a major impact on chemistry, chemical biology and 

drug discovery and have been part of medical remedies since ancient times. 

Nowadays, NP represent a unique source of leads for medicinal chemistry and drugs 

derived from NP have found widespread use for the treatment of cancer, 

cardiovascular diseases, bacterial and fungal infections. The general aim of this COST 

Action is to advance the field and to maintain the high level of expertise in NP 

chemistry within Europe by combining synthetic chemistry, computational chemistry, 

chemical biology, and pharmacology to find new lead structures of pharmaceutical 

relevance. Since chemistry plays a key role in addressing the industrial requirements 

for preclinical candidates in terms of physicochemical properties of NP and their 

analogues, this Action further aims to promote the translation between fundamental 

academic research and industrial drug discovery by means of NP chemistry. 

 

COST is a unique means for European researchers, engineers and scholars to jointly 

develop their own ideas and new initiatives across all fields of science and technology 

through trans-European networking of nationally funded research activities. 

www.cost.eu 
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PROGRAM 

Monday, 4th April 

8:15-09:30 Registration of Participants Main Hall. Centro de Investigaciones 

Biológicas. 

09:30-09:40 Welcome: María Jesús Martínez, director of Centro de 

Investigaciones Biológicas. 

09:40-10:00 Action Chair: Bruno Botta, and MC (Spain) Mercedes Amat  

 

First Session: Chairman Fernando Díaz, CIB 

10:00-10:30 Mattia Mori - Exploitation of an in house library of natural products 

in early-stage drug discovery projects. Italy  

10:30-10:45 Josep Bonjoch - A general synthetic entry to phlegmarine-type 

lycopodium alkaloids via a common enantiopure cis-

decahydroquinoline. Spain   

10:45-11:00 Vittorio Pace - New Perspectives in Lithium Halocarbenoids 

Mediated Homologations. Austria   

11:00-11:30 Coffee Break 

11:30-11:45 Oleg Melnyk - The power of protein chemical synthesis for 

understanding the activation of the MET tyrosine kinase receptor 

by HGF. France   

11:45-12:00 Yngve Stenstrøma - Synthesis of the prostaglandin like natural 

product (-)-mucosin ï a marine natural product. Norway   

12:00-12:15 Maurizio Botta - The First Molecule Interacting with a Host Protein 

for the Inhibition of Multiple Viruses. Italy   

12:15-12:30 Janez Ilaš - 2-Aminoimidazoles ï synthesis and biological activity. 

Slovenia  

12:30-12:45 Yusuf Tutar - An efficient interface inhibitor for HSP70 and its 

cochaperone complexes. Turkey   

12:45-15:00 Lunch and Poster Session  



 

 

Second Session:Chairman, María Ángela Oliva, CIB. 

15:00-15:20 Daniel Lucena-Agell - Using actin as evaluator for anti-metastatic 

agents. Spain   

15:20-15:40 Seçil Demirkol - Re-evaluation of the NCI60 data to identify 

compounds with selective action on epithelial or mesenchymal 

tumor cells.  Turkey   

15:40-16:00 Maria José U. Ferreira - Collateral sensitivity of multidrug resistant 

cancer cells to macrocyclic diterpenes Portugal   

16:00-16:40 Juan A. Hermoso - The Allosteric Site for the Nascent Cell Wall in 

Penicillin-Binding Protein 2a: an Achillesô Heel of Methicillin-

Resistant Staphylococcus aureus. Spain   

16:40-17:20 José Manuel Andreu - Targeting bacterial cell division protein FtsZ 

with assembly inhibitors and fluorescent probes. Spain   

17:30-18:30  MC Meeting 
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Microtubule Symposia: Chairman, Isabel Barasoain, CIB. 

09:30 -10:15 Invited Expert: Ian Paterson - Challenges and Discoveries in 

Complex Polyketide Synthesis. United Kingdom   

10:15-10:30 Nick Jacobs - Total Synthesis and Biological Evaluation of 

Peloruside Analogues. Belgium   

10:30-11:00 J. Fernando Díaz - Structural determinants of the dictyostatin 

chemotype for tubulin binding affinity and antitumor activity against 

taxane- and epothilone-resistant cancer cells. Spain   

11:00-11:30 Coffee Break 

11:30-12:15 Invited Expert: Wei-Shuo Fang - Evolution of Taxane-based 

Anticancer Agents Effective Aganist Tumor Drug Resistance 

Mechanisms of Clinical Significance. China   

12:15-12:45 María-Jesús Pérez-Pérez- Chalcones binding at the colchicine-site 

in tubulin lead to antitumor  and antivascular activities. Spain   



 

 

12:45-13:00 Graziela Cappelletti - Microtubule defects and targeting agents in 

experimental models of Parkinsonôs disease.  Italy   

13:00-15:00 Lunch and Poster Session 

15:00- 17:00 Meetings of the WORKGROUPS 

WG4.-Robert Schnell - Work plan and early achievements of Working Group 4 

(TB) Oct/2015-March/2016 

17:00-17:30 Action Chair: Bruno Botta, Closing Remarks, next meeting, Best 

Poster Competition Awards 

 

  



 

 

POSTER PRESENTATIONS 
 

Balaguer, F.A. - [1,2,4]triazolo[1,5-a]pyrimidines are tubulin interfacial assembly 

modulators of the vinca site with a novel mechanism of action. Spain 

 

Dinića, J. - Pro-oxidant activity of quercetin derivatives in multidrug resistant 

human non-small cell lung carcinoma cells. Serbia   

Doron, S. - Human RNASET2 derivatives as potential cancer therapeutic 

agents. Israel   

Estévez-Gallego, J. - Zampanolide binding to tubulin indicates signal 

transmission between nucleotide and taxane sites. Spain   

Fey, S.J. - Active 3D spheroids recapitulate epigenetic marking and can be 

used to reveal novel signaling pathways. Denmark   

Hunyadi, A.- What we can provide for collaboration: an overview of our 

available compound library. Hungary   

Kivrak, A.- Design And Development of New Synthetic Methodologies For The 

Synthesis Of Novel Thieno[c]carbazoles, Turkey   

Mastihubová, M. - Synthesis of sugars acylated by polyphenolic acids ï 

chemical & enzymatic approaches. Slovakia   

Pajeva, I. - In silico study of ADME/Tox properties of selected flavonolignans. 

Bulgaria.  

Parvulescu, V. I. - Tunable chiral organometallic hybrid nanocatalyst for highly 

enantioselective hydrogenation of dehydroamino acids. Romania   

Piemontesi, C.- First Enantioselective Total Synthesis of Terengganensine A. 

Switzerland   

Pinto, A. - Enantioselective total synthesis of marine alkaloids: lepadins. Spain  

 

Primožič, I. - Design, Synthesis and Characterization of Bioactive Cinchona 

Alkaloid Derivatives. Croatia   

Rijo, P. - Antitumoral Diterpenoids: from Plectranthus spp. isolation to 

nanoformulation. Portugal   



 

 

Santos, M.M.M. - A brief overview of our spirooxindole and tryptophanol 

derivatives with antitumor activity. Portugal   

Stanković,T.- Diterpenoids isolated from Plectranthus spp. are selective towards 

human non-small cell lung carcinoma cells with P-glycoprotein 

overexpression. Serbia   

Veselinović, A.M.- Monte Carlo method based QSAR modeling of 2H-chromen-

2-one derivatives as potent and selective MAO-B inhibitors. Serbia 

 

Vicente, F.- Fundacion MEDINA Collection and HTS Facilities for Natural 

Products Discovery. Spain   

Vincent, G.- Dearomative Arylation of Indoles for the Total Synthesis of Natural 

Products. France   
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Exploitation of an in house library of natural products in early -stage drug discovery 

projects  

  
Mattia Mori

a
, Simone Berardozzi

ab
, Francesca Ghirga

a
, Cinzia Ingallina

b
, Paola Infante,

a
 Romina 

Alfonsi,
c
 Lucia Di Marcotullio,

ac
 Ilaria DôAcquarica

b
, Bruno Botta

b 

 
a Center for Life Nano Science@Sapienza, Istituto Italiano di Tecnologia, Roma, Italy. 

b Department of Chemistry and Technology of Drugs, Sapienza University of Roma, Italy. 
c Department of Molecular Medicine, Sapienza University of Roma, Italy.  

E-mail: m.mattia79@gmail.com  
 

Plants have been the most important source of medicines since ancient times, and in the last century 

molecules isolated from plants have been the active principles of several drugs approved by the FDA.[1] 

Nowadays, natural products still represent a valuable resource in drug discovery,[2] especially thanks to 

the evolution of medicinal, computational and organic chemistry in the design and synthesis of natural 

product analogues with improved biological activity. 

 

Our research group has long been focused on the isolation and characterization of natural products, 

mostly isolated from plants used in the Brazilian traditional medicine, and has collected in the years 

more than 850 molecules. They have been recently incorporated in a virtual library, whose chemical and 

physicochemical features have been analyzed by means of cheminformatics tools. Although being of 

limited dimensions, the library is characterized by a satisfactory chemical diversity and covers a 

noticeable portion of the lead-like chemical space according to the ñrule of threeò and ñrule of 

fiveò.[3,4] 

 

Following our research interest in identifying hit and lead compounds that modulate the activity of 

proteins of therapeutic relevance, recently we screened in silico the virtual library against a number of 

targets, including ï but not limited to ï the Smoothened receptor and the Gli1 transcription factor of the 

Hedgehog signaling pathway,[5] and the Mycobacterium tuberculosis protein tyrosine phosphatases A 

and B.[6,7] Profitable hit and/or lead compounds have emerged from these virtual screening, which are 

endowed with biological activity in vitro in the low micromolar or sub-micromolar ranges. These 

molecules have been further optimized in terms of potency and selectivity by medicinal chemistry-

oriented cycles of design-synthesis-bioassay testing, and a compound (GlaB) has been moved forward 

in preclinical trials. 

 

In summary, the availability of a chemically diverse natural products library, coupled with 

computational modeling tools and robust biological evaluation assays and organic chemistry, may 

represent a valuable resource in early drug discovery.  
 

References: 

[1]. Patridge E, Gareiss P, Kinch MS, Hoyer D. Drug Discov Today. 2015; doi:10.1016/j.drudis.2015.01.009. 
[2]. Koehn FE, Carter GT. Nat Rev Drug Discov. 2005; 4: 206-20. 

[3]. Congreve M, Carr R, Murray C, Jhoti HA. Drug Discov Today. 2003; 8 (19),876ī7.  

[4]. Lipinski CA, Lombardo F, Dominy BW, Feeney PJ. Adv. Drug Deliv Rev. 2001; 46 (1ī3), 3ī26. 

[5]. Infante P, Mori M, Alfonsi R, Ghirga F, Aiello F, Toscano S, et al. EMBO J. 2015; 34(2):200-17  
[6]. Mascarello A, Mori M, Chiaradia-Delatorre LD, Menegatti AC, et al. PLoS One. 2013; 8(10):e77081 

[7]. Mascarello A, Chiaradia-Delatorre LD, Mori M, Terenzi H, Botta B. Curr Pharm Des. 2016; in press. 
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A general synthetic entry to phlegmarine-type lycopodium alkaloids 

via a common enantiopure cis-decahydroquinoline 

Josep Bonjoch, Faïza Diaba, Ben Bradshaw 

Laboratori de Química Orgànica, Facultat de Farmàcia, IBUB, Universitat de Barcelona, Av. Joan 

XXIII s/n, 08028-Barcelona, Spain 

E-mail: josep.bonjoch@ub.edu 

 The phlegmarine alkaloids, a subset of the lycopodium alkaloids, are of interest for their 

biological properties and synthetic challenges. Structurally characterized by a 5,7-disubstituted 

decahydroquinoline ring and a C16N2 skeleton, they can be classified in four types, according to the 

relationship of the ring fusion hydrogens with the H-7 in the decahydroquinoline ring.  

A general strategy for the synthesis of phlegmarine alkaloids has been developed and total syntheses of 

(+)-lycoposerramine Z, (-)-cermizine B, (+)-serratezomine A, (°)-serralongamine A, and (°)-huperzine 

N via a common decahydroquinoline have been achieved. The synthetic access to the all different 

stereochemical arrangements of the decahydroquinoline ring core of phlegmarine alkaloids has been 

efficiently achieved by the use of organocatalysis, tandem reactions, thermodynamic epimerization, 

stereodivergent hydrogenation and ñpot and time economyò strategies.
 

 

 

References: 

[1]. Bradshaw, B.; Luque-Corredera, C.; Bonjoch, J. (2013). Org. Lett. 15: 326-329. 

[2]. Bradshaw, B.; Luque-Corredera, C.; Bonjoch, J. (2014) Chem. Commun. 50: 7099-7102. 

[3]. Bosch, C.; Fiser, B.; Gomez-Bengoa, E.; Bradshaw, B.; Bonjoch, J. (2015). Org. Lett. 17: 5084-5087. 
[4]. Saborit, G. V.; Bosch, C.; Parella, T.; Bradshaw, B.; Bonjoch, J. (2016) J. Org. Chem. ASAP March, 4.  

  

N

O

R
H

H

N

O

Ts

Me

MeN

O

R
H

H

Me
type A type B

N

O

R
H

H

Me

type C
common precursor

8a

5

7

4a

cis-phlegmarines

trans-phlegmarines

N

O

R
H

H

Me

type D

N
H

Me

H

H

N

O

lycoposerramine Z

N

Ac

Me

H

H

N

H

serratezomine E

H

phlegmarine

N
H

Me

H

H

N

H

H

serralongamine A

N

Me

Me

H

H

N

N
H

Me

H

H

N

O

huperzine K

N
H

Me

H

H

N

H

cermizine B

Me

A a A b B b

C b D bC a

cis-phlegmarines

trans-phlegmarines

H

H

1



 

 

New Perspectives in Lithium Halocarbenoids Mediated Homologations 

Vittorio Pace 

Department of Pharmaceutical Chemistry, University of Vienna, Althanstrasse 14, 1090 Vienna 

(Austria). 

e-mail: vittorio.pace@univie.ac.at 

 

Organometallic compounds presenting a metal and at least one electronegative group (e.g. halogen, 

cyano) at the same carbon are referred as carbenoids.
1
 Their chemistry is characterized by the intrinsic 

ambiphilicity between nucleophilic and electrophilic behaviour, depending ï inter alia ï on the nature 

of the metal.
2
  

Ongoing research in our group deals with the employment of nucleophilic lithium halocarbenoids in 

homologation processes: effectively, the rapid and effective introduction of an halomethylenic fragment 

into a given electrophile would guarantee further synthetic elaborations. However, despite the synthetic 

usefulness of these reagents, thoroughly applications in organic synthesis have been somewhat limited 

by their inherent thermal instability.  The reactivity of carbenoids towards electrophiles such as Weinreb 

amides,
3
 heterocumulenes (e.g. isocyanates),

4
 unsaturated carbonyls

5
 and disulfides

6
 will be presented 

(Scheme 1) jointly with mechanistic rationale and discussion on the stability of the intermediates 

involved in the transformations. 

 

 
 

Scheme 1 
 

 
1) a) Boche, G.; Lohrenz, J. C. W. Chem. Rev. 2001, 101, 697-756. b) Pace, V. Aust. J. Chem. 2014, 67, 311-313. 

2) Capriati, V.; Florio, S. Chem. Eur. J. 2010, 16, 4152-4162. 

3) a) Pace, V.; Castoldi, L.; Holzer, W. J. Org. Chem. 2013, 78, 7764-7770. b) Pace, V.; Holzer, W.; Verniest, G.; 

Alcántara, A. R.; De Kimpe, N. Adv. Synth. Catal. 2013, 355, 919-926. 
4) a) Pace, V.; Castoldi, L.; Holzer, W. Chem. Commun. 2013, 49, 8383-8385. b) Pace, V.; Castoldi, L.; Mamuye, A. D.; 

Holzer, W. Synthesis 2014, 46, 2897-2909. 

5) a) Pace, V.; Castoldi, L.; Holzer, W. Adv. Synth. Catal. 2014, 356, 1761-1766; b) Pace, V.; Castoldi, L.; Mamuye, A. 

D.; Langer, T.; Holzer, W. Adv. Synth. Catal. 2016, 358, 172-. 
6) Pace, V.; Pelosi, A.; Antermite, D.; Rosati, O.; Curini, M.; Holzer, W. Chem. Commun. 2016, 52, 2639-2642. 
 
  



 

 

The power of protein chemical synthesis for understanding the activation of the 

MET tyrosine kinase receptor by HGF 
 

Oleg Melnyk, Claire Simonneau and Jérôme Vicogne 

UMR CNRS 8161 CNRS, Université de Lille, Institut Pasteur de Lille, 1 rue du Pr 

Calmette, 59021 Lille Cedex, France. 

E-mail: oleg.melnyk@ibl.cnrs.fr 

 

 Hepatocyte growth factor / scatter factor (HGF/SF) and its receptor tyrosine kinase 

MET are essential for normal development of the vertebrate embryo and tissue regeneration later in life. 

Deregulation of MET/HGF signaling plays a crucial role in tumorigenesis and cancer progression. 

Understanding how HGF activates its receptor is an important step for designing potent in vivo MET 

agonists.  

We used the power of protein chemical synthesis and SEA ligation chemistry
1-6

 for accessing 

various HGF domains with an atom-by-atom control of the protein structure. We focused on attention 

on N and K1 domains which constitute the high affinity binding site of HGF for MET. The 

incorporation of labels at specific sites enabled their manipulation and the identification of the main 

domain responsible for MET dimerization and activation.
2
 This work should facilitate the design of 

molecules able to block MET activation by HGF. 
 

 

References: 

(1) Raibaut, L.; Cargoet, M.; Ollivier, N.; Chang, Y. M.; Drobecq, H.; Boll, E.; Desmet, R.; Monbaliu, 

J.-C. M.; Melnyk, O. Chem. Sci. 2016, DOI: 10.1039/c1035sc03459k. 

(2) Simonneau, C.; Berenice, L.; Mougel, A.; Adriaenssens, E.; Paquet, C.; Raibaut, L.; Ollivier, N.; 

Drobecq, H.; Marcoux, J.; Cianferani, S.; Tulasne, D.; de Jonge, H.; Melnyk, O.; Vicogne, J. Chem. Sci. 

2015, 6, 2110-2121. 

(3) Raibaut, L.; Drobecq, H.; Melnyk, O. Org. Lett. 2015, 17, 3636-3639. 

(4) Boll, E.; Drobecq, H.; Ollivier, N.; Blanpain, A.; Raibaut, L.; Desmet, R.; Vicogne, J.; Melnyk, O. 

Nat. Protocols 2015, 10, 269-292. 

(5) Melnyk, O.; Agouridas, V. Curr. Opin. Chem. Biol. 2014, 22, 137-145. 

(6) Boll, E.; Drobecq, H.; Ollivier, N.; Raibaut, L.; Desmet, R.; Vicogne, J.; Melnyk, O. Chem. Sci. 

2014, 5, 2017-2022. 

  



 

 

Synthesis of the prostaglandin like natural product (-)-mucosin ï a marine natural 

product 
 

Yngve Stenstrøm
a
, Harrison Gallantree-Smith

a
, Simen Antonsen

a
 and  

Trond Vidar Hansen
a,b

 
 

a
IKBM, NMBU, P.O. Box 5003, NO-1432 Ås, Norway, 

b
School of Pharmacy, UiO, P.O. Box 1068, Blindern, NO-0316 Oslo, Norway, 

E-mail: yngve.stenstrom@nmbu.no 

 

Prostaglandins are well-known, bioactive compounds that are highly effective at controlling many 

processes in animals and humans such as blood pressure regulation, blood clot reduction during 

operations, inducing labour in mothers and are also involved in regulating inflammation. Mucosin (1), 

isolated from the Mediterranean Sea sponge Reniera mucosa, has a prostaglandin-like structure as seen 

below.
1
 However, they differ from typical prostaglandins by having a bicyclic[4.3.0]nonane skeleton 

containing cis-fused hydrogens and varying side-chain lengths. So far only one synthesis of the 

enantiomer of 1 has been published,
2
 while the natural product itself has hitherto not been made. The 

unique bicyclic motif can be found in some other natural products, as well. We will present a synthesis 

of mucosin (1) with the meso-bicyclic[4.3.0]ketone (2) as a key intermediate. This compound is known 

in the literature, but the published procedure for this is lengthy, time consuming and has a very poor 

carbon economy. We will present an efficient synthesis of 2 starting from 1,4-cyclohexadiene. A 

-ketoester 3 in high optical purity that was employed for 

a total synthesis of mucosin (1). 

 

 
References: 

[1]. Casapullo, A.; Scognamiglio, G.; Cimino, G., (1997) Tetrahedron Lett. 38: 3643-3646 

[2]. Henderson, A. R.; Stec, J., Owen, D. R.; Whitby, R. J. (2012), Chem. Commun. 48: 3409-3411. 

 

 

 
 
  



 

 

The First Molecule Interacting with a Host Protein for the Inhibition of Multiple 

Viruses  

 

Maurizio Botta  
Email: botta.maurizio@gmail.com 

Department of Biotechnology Chemistry and Pharmaceutical Science, University of Siena, Viale 

Aldo Moro 2, Siena, Italy 

 

 The cellular helicase DEAD-box 3 (DDX3) is known to be an essential host factor for major 

human viral pathogens such as HIV-1 and Hepatitis B and C viruses as well as for the replication of 

viral agents responsible for orphan diseases such as Dengue virus (DENV), West-Nile virus (WNV), 

Human T-cell leukemia Virus (HTLV)-1 and Japanese Encephalitis Virus (JEV). No specific and 

effective pharmacological treatment is currently available for these latter pathogens, despite being an 

increasing threat to EU citizens that may eventually lead to sustained epidemics in Europe. Additionally, 

all compounds that are currently approved for the treatment of other viral infections target viral proteins. 

Since viruses have evolved the capacity to exploit the cellôs molecular machineries as essential 

components of their replicative cycle, agents designed to interrupt viral replication could, in principle, 

target with equal effectiveness either a viral or cellular proteins. However, targeting a unique viral 

function has an important the Achillesô heel: viral resistance to the drugs, an important threat to the 

efficacy of current therapy. Conversely, the alternative strategy, targeting a cellular factor that is 

required for viral replication, should help to overcome this problem. Theoretically, a drug targeting a 

cellular factor could also inhibit all viruses that are dependent on the same host factor. Recently, it has 

been revealed that the cellular ATPase/RNA helicase X-linked DEAD-box polypeptide 3 (DDX3) is an 

essential host factor for the replication of several viruses.
1

 Accordingly, our research group is working in 

targeting both the ATPase and RNA binding regions of DDX3.
2-5

 Most of the synthesized derivatives 

were able to inhibit the DDX3 helicase activity at submicromolar concentration. Furthermore, these 

compounds showed anti-HCV and anti-HIV activity in cells, as well as a good inhibitory activity against 

JEV, DENV and WNV infections. No cytotoxicity was found for the studied compounds up to 20ɛM 

concentration. 

 
 

 

References: 
1. Schroder M., (2010) Biochem. Pharmacol., 79, 297 

2. Maga G. et al (2008) J. Med. Chem., 51, 6635 

3. Maga G. et al (2011) ChemMedChem, 6, 1371 

4. Garbelli A. et al., Curr. Med. Chem., 18, 2094 

5. Radi M. et al. (2012) Bioorg. Med. Chem. Lett., 22, 2094 

  



 

 

2-Aminoimidazoles ï synthesis and biological activity 

 

Janez Ilaġ 

 

Faculty of Pharmacy, University of Ljubljana, Aġkerļeva 7, Ljubljana 1000, Slovenia 

e-mail:janez.ilas@ffa.uni-lj.si 

 

2-Aminoimidazole skeleton represents a unique building block which is often used in the design 

of modulators of different targets and therapeutically useful small molecule drugs. Alkaloids isolated 

from marine sponges are known to be one of the most common sources of the 2-aminoimidazole 

compounds and from a medicinal chemistry perspective, the marine alkaloids' fascinating structures as 

well as their broad spectrum of pharmacological activity make them promising lead compounds for 

various druggable targets.  

A convenient strategy for scalable synthesis of marine Agelas species 2-aminoimidazole 

alkaloids clathrodin, oroidin, hymenidin and their analogs possessing a saturated or unsaturated linker 

moiety was developed. Convenient access to 2-aminoimidazole amines I and II is crucial for the 

synthesis of libraries of clathrodin, oroidin and hymenidin analogs, which were evaluated for their 

various biological effects. 

Clathrodin and its synthetic analogues were subjected to screening on a broad range of NaV 

channel isoforms, both in voltage clamp and patch clamp conditions, validating the pyrrole-2-

aminoimidazole alkaloid structure as a core structure for future small molecule-based NaV channel 

modulators. 

Using oroidin as a scaffold, 34 new analogues were designed, prepared and screened for their 

antimicrobial properties. Of these compounds, 12 exhibited >80% inhibition of the growth of at least 

one microorganism at a concentration of 50 µM. The most active derivative was found to be 4-phenyl-2-

aminoimidazole derivative, which exhibited MIC90 values of 12.5 µM against the Gram-positive 

bacteria and 50 µM against E. coli. 

 
References: 

1) A Ģula, D Kikelj, J Ilaġ. Chemistry of 2ȤAminoimidazoles. J Heterocyclic Chem. 2016, doi:10.1002/jhet.2415.  

2) Tomasiļ T; Nabergoj D; Vrbek S; Zidar N; Jakopin Ģ; Ģula A; Hodnik Ģ; Jukiļ M; Anderluh M; Ilaġ J; Dolenc MS, Peluso 

J; Ubeaud-Sequier G; Muller CD, Masic LP; Kikelj D. Analogues of the marine alkaloids oroidin, clathrodin, and 

hymenidin induce apoptosis in human HepG2 and THP-1 cancer cells. MedChemComm. 2015, 6(1):105-110. doi: 

10.1039/C4MD00286E. 

3) Zidar N, Jakopin Ģ, Madge DJ, Chan F, Tytgat J, Peigneur S, Dolenc MS, Tomaġiĺ T, Ilaġ J, Maġiļ LP, Kikelj D. Substituted 

4-phenyl-2-aminoimidazoles and 4-phenyl-4,5-dihydro-2-aminoimidazoles as voltage-gated sodium channel modulators. 

Eur J Med Chem. 2014, 74:23-30. doi: 10.1016/j.ejmech.2013.12.034.  
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marine alkaloids, clathrodin and oroidin, and their synthetic analogues. Mar Drugs. 2014, 12(2):940-63. doi: 
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 Heat Shock Protein 70 (Hsp70) coordinates and cooperates with several Hsp family member to 

form a variety of cellular function. Hsp70 play essential role in cancer progression since cancer cells 

have higher metabolic rates and require faster substrate protein folding to function properly and thus, 

inhibition of Hsp70 is essential for cancer therapy (1, 2).  

      Several inhibitors designed for Hsp family members but Hsp70 complements the function of the 

inhibited Hsp protein. To inhibit Hsp70 complementary substrate protein folding function KBR1307 is 

designed. KBR1307 binds to substrate binding region of Hsp70 and eliminates its function. Further, the 

inhibitor binds to interface of Hsp70 interacting proteins and prevents Hsp70-Bag, Hsp70 CHIP, and 

Hsp70-Hsp40 interactions (Figure 1, 2). The inhibitor binds to Hsp70 at all forms; in the presence or 

absence of nucleotides and efficiently inhibits Hsp70. The inhibitor is better than the commercially 

available Hsp70 inhibitor. Further, KBR1307 does not alter stability and secondary structure of the 

protein. In vitro studies at different cancer cell lines and microarray studies highlight the inhibition 

mechanism at biochemical level. 

      Efficacy of anti-cancer treatment, target validation in oncology and early toxicity studies are 

underway for KBR1307 and the agent provides promising result as drug template.   

 
 

 

 

 

 

 

 

 

 

Figure 1. Hsp70 protein interaction network. 

 

 

 

 

 

 

 

 

 

Figure 2. Inhibition of Hsp70-Bag (left) and Hsp70-CHIP (right)  interaction with KBR1307. 
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 Metastasis is the last barrier for cancer survival. Behind that pathological process is the 

physiological involvement of actin in cell motility and migration. Currently, there are several well-

known chemotherapeutic drugs in use that alter the microtubule dynamics by promoting or inhibiting 

microtubule polymerization [1]. However, although several different compounds with a similar effect 

upon actin are known, none of them have demonstrated its usefulness as antitumor agent and little 

progress has been made in this field [2]. Therefore, the search and characterization of novel compounds 

which inhibit cell motility and migration is crucial in the fight against cancer.  

 In the present work we introduce different useful methodology in order to evaluate novel 

compounds that target actin. Using both in vivo and in vitro techniques we are able to assess the 

effectiveness of these compounds. In vivo assays allow preliminary evaluation of the biological target of 

agents which should be later validated using biochemical and biophysical techniques which allow to 

measure the effect of the compounds on the actin polymerization and to determine the binding constant 

of them for the protein. We also are able to obtain structural characterization of the complex by using X-

ray crystallography. 

 To present this methodology we focus in our studies upon Aplyronines (Aps), which are 

cytoskeleton inhibitor agents with a novel mechanism of action. Firstly, we have examined the effects of 

synthetic Aps upon cell microtubule and microfilament dynamics. Our first results based on the 

characterization of Aps cytotoxicity in different cell lines have demonstrated that we are in front of 

potent cytotoxic agents. In addition, using in vitro actin polymerization assays we have observed that 

synthetic Aps are strong inhibitors of actin polymerization in the same manner as the natural Aps [3]. 

On the other hand, using a co-sedimentation method we are able to achieve the Kb of Aps to actin. 

Finally, we are characterizing Aps-actin complex structures by obtaining a crystal of the complex. 
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Although epithelial to mesenchymal transition (EMT) is a biological event applicable to all tumor 

types studied so for, published gene signatures defining the epithelial or mesenchymal status of cancer 

cells or tissues have been mostly tissue specific. Recent studies showed that EMT status can be 

determined with certain gene lists independent of tissue-type. We used one such list (1), as well as one 

we generated ourselves to analyze in silico the NCI60 cell line panel (2 ,3), which had not been 

performed thus far, due to its innate tissue heterogeneity. Our analysis revealed that the EMT based 

classification was also related to the stemness status of cancer cell lines in NCI60. In this study, we 

aimed to identify drugs with differential effects on mesenchymal (stem-like), and epithelial (non-stem-

like) groups regardless of the tissue type. We thus identified compounds that caused growth inhibition 

of either epithelial or mesenchymal cells, and observed groups of drugs behaving in a similar pattern. 

Proteomic analysis of cell lines within each group identified pathways related to sensitivity of drug 

subgroups. Our study demonstrates a novel use for the NCI60 database and might help us understand 

the major mechanisms that should be targeted for both types of cancer cells. 
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The development of collateral sensitivity agents is one of the most promising strategies to 

overcome multidrug resistance (MDR) in cancer. MDR cells that are cross-resistant to structurally and 

functionally unrelated drugs can simultaneously be more sensitive to other agents than the original 

parental cells. Therefore, this approach can lead to the selection of compounds that are highly effective 

against drug-resistant phenotypes [1].  

Our group has been focused on the search for anti-cancer compounds. Macrocyclic diterpenes of 

the jatrophane and lathyrane-type, from Euphorbia species, were found to be promising ABCB1 

modulators [2]. The aim of this study was to pursue our search for anticancer compounds by evaluating 

the potential collateral sensitivity effect of several macrocyclic diterpenes obtained by both isolation and 

molecular derivatization [2,3]. The MDR-selective antiproliferative activity of compounds was assessed 

against gastric (EPG85-257) and pancreatic (EPP85-181) human cancer cells and their drug-selected 

counterparts (EPG85-257RDB, EPG85-257RNOV, EPP85-181RDB, EPP85-181RNOV). The best 

results were obtained for a gastric MDR cell line. The most active compounds were further investigated 

using the annexin V/propidium iodide and caspase-3 assays, on the same cancer entities. They were able 

to induce apoptosis via caspase-3 activation. Collectively, macrocyclic diterpenes are promising lead 

structures for the development of MDR reversal agents. 

.  
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The ability to resist the effect of a wide range of antibiotics makes methicillin-resistant Staphylococcus 

aureus -lactam 

antibiotics in this organism is penicillin -binding protein 2a (PBP2a), an enzyme that catalyzes the 

crosslinking reaction between two adjacent peptide stems during the peptidoglycan biosynthesis. The 

recently published crystal structure of the complex of PBP2a with ceftaroline, a cephalosporin antibiotic 

that shows efficacy against MRSA, has revealed the allosteric site at 60-Å distance from the 

transpeptidase domain. Binding of ceftaroline to the allosteric site of PBP2a triggers conformational 

changes that lead to the opening of the active site from a closed conformation, where a second molecule 

of ceftaroline binds to give inhibition of the enzyme. The discovery of allostery in MRSA remains the 

only known example of such regulation of cell-wall biosynthesis and represents a new paradigm in 

fighting MRSA.  In the talk we summarize the present knowledge of this resistance mechanism as well 

as development of novel molecules disrupting the allosteric mechanism of this important human 

pathogen. 
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FtsZ is an attractive target for the discovery of new antibiotics, needed to fight the widespread 

emergence of resistant bacterial pathogens. Assembly machines from the tubulin-FtsZ superfamily of 

GTPases are essential for most cells to segregate DNA or to divide. Their different polymers can do 

work even without the assistance of motor proteins. FtsZ forms the Z-ring that coordinates the divisomal 

machinery in most bacteria. FtsZ is a structural homolog of tubulin, assembles into dynamic polar 

filaments similar to microtubule protofilaments, and hydrolyzes bound GTP at the association interface 

between consecutive subunits, which triggers disassembly  

Assembly of FtsZ can be selectively inhibited by several modified nucleotides (giving insight 

for further inhibitors), by natural chrysophaentins (extracted from a marine alga but complete synthesis 

not achieved) and by synthetic GTP-replacing inhibitors of bacterial cell division. Thus several small 

molecules specifically bind to FtsZ monomers with micromolar affinities, impair FtsZ assembly, the 

localization of FtsZ-GFP to the division ring in Bacillus subtilis (Bs), and display antibacterial activity 

against Gram-positive pathogens including antibiotic-resistant Staphylococcus aureus (Sa). We now 

seek chemical diverse FtsZ-targeting cell division inhibitors with enhanced antibacterial activity. 

Large scale molecular dynamics (MD) simulations of Sa-FtsZ filaments
 
identify a coordinated 

Mg
2+

 ion as the key element in closing the nucleotide site and stabilizing the GTP association interface, 

whereas with bound GDP the loss of the contacts with loop T7 from the next monomer leads to opened 

interfaces and curving filaments that are more prone to depolymerization. 

In addition to the GTP/GDP chemical signal for assembly/disassembly, the structure of FtsZ 

subunits switches between a low association affinity conformation in monomers and a high affinity 

conformation when assembled in filaments. The MD simulations recapitulate the FtsZ assembly switch 

suggested by structural comparisons, which includes an opening of the cleft between the C-terminal 

domain and H7 helix, coupled to a tight association interface between consecutive subunits, whereas 

isolated and minus-end subunits relax into the closed cleft conformation. The effective antibacterial 

PC190723 binds into the open cleft and allosterically stabilizes FtsZ filaments. We have designed 

fluorescent PC190723 analogs that bind to Bs- and Sa-FtsZ polymers rather than to monomers, with 

which we can monitor FtsZ assembly. These small probes permit direct imaging of the Z-ring in living 

cells and may be useful to screen for new antibacterials targeting the FtsZ assembly switch. 
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 Natural products have long provided a rich source of structurally diverse and pharmacologically 

important compounds for drug discovery, and continue to drive advances in organic synthesis and 

chemical biology. However, as the promising biological activity is often mirrored by their scarce 

natural abundance, particularly for secondary metabolites isolated from marine organisms, an efficient 

total synthesis is often critical to help solve the supply problem and access novel analogues, enabling 

detailed exploration of their mechanism of action. An overview of recent work from our group will be 

presented directed towards the stereocontrolled synthesis of several rare polyketides with potent 

antimitotic activity and potential therapeutic utility in cancer chemotherapy, including leiodermatolide, 

the aplyronines and the spirastrellolides. Each of the targets selected presents a distinct set of 

challenges for achieving an efficient synthesis, inspiring the development of new methods and 

strategies to circumvent the unanticipated problems encountered.  
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(+)-Peloruside A (1) and Peloruside B (2), isolated from the sponge Mycale Hentscheli, are 

polyoxygenated 16-membered macrolides which display cytotoxic activities at nanomolar 

concentrations.
[1]

 Peloruside functions as an antitumor agent by inhibiting microtubuli depolymerization 

during cell division.
[2]

 This mode of action is similar to that of Paclitaxel and Epothilone. However, 

Peloruside possesses several therapeutic advantages over the current chemotherapeutics, rendering it 

highly interesting as a promising anticancer drug. First, Peloruside binds to a unique binding site on 

tubulin.
[3]

 As a consequence, Peloruside retains its activity in resistant cancer cells
[4]

 and shows a 

synergetic effect with other microtubule-stabilizing drugs, which allows the use of Peloruside in 

combination therapies.
[5] 

Secondly, Peloruside is more hydrophilic compared with Paclitaxel and shows 

better pharmacokinetics.
[6]

 This makes it less susceptible as a substrate for the P-gp efflux system.
 

 

 

 

Recently, our research group synthesized a novel phenyl analogue of Peloruside, nicknamed Pelofen B 

(3).
[7]

 Biological screening revealed that, despite its simplified structure, Pelofen still shows a 

pronounced microtubule stabilizing activity. In the context of a SAR study of this lead compound, 

several C11 and C13 analogues were synthesized and biologically evaluated. 
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Microtubule-stabilizing agents (MSA) are an important class of clinically used anticancer drugs that 

target tubulin, the main component of the microtubule (MT) cytoskeleton that is responsible for 

segregation of chromosomes during cell division. Although the prototypical paclitaxel and docetaxel 

have demonstrated great efficacy in inhibiting the growth of solid tumors, solubility problems and the 

development of resistance have stimulated the search for other chemotypes with similar modes of action 

but improved pharmacological profiles. A detailed characterization of the dictyostatin chemotype shows 

that this macrolide is highly optimized for microtubule binding and that only a few of the structural 

modifications featured in a library of synthetic analogs resulted in small gains in binding affinity. The 

high efficiency of this chemotype in overcoming various kinds of clinically relevant chemoresistance 

mechanisms highlights its potential for therapeutic development for the treatment of drug-resistant 

tumors. Its synergistic effect with paclitaxel is attributed to the opposite effects of these drugs on 

microtubule interprotofilament contacts. The X-ray crystal structure of a tubulin-dictyostatin complex 

and additional molecular modeling have allowed the rationalization of the structure-activity 

relationships for a set of synthetic dictyostatin analogs.  
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 In our continuous efforts to improve the efficacy of taxane-based microtubule (MT) stabilizing 

agents against tumor drug resistance mediated by multiple mechanisms, two clinically relevant factors 

were focused: i.e., P-glycoprotein and ɓ-III tubulin overexpression. By the manipulation of different 

substitutions on baccatin (core structure of taxanes) as well as core structure rearrangement, we have not 

only found some highly cytotoxic taxanes which are active against both mechanisms, but also tried to 

reveal how to improve the activity on either drug resistance mechanism through multidisciplinary means. 
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 Vascular Disrupting Agents (VDAs) constitute a particularly promising therapy among the 

current approaches for innovative anticancer treatments since they halt the blood supply to existing solid 

tumors leading to necrosis. [1] In particular, compounds that bind the Ŭɓ-tubulin heterodimer at its 

colchicine-binding site are being deeply studied as VDAs, the most representative example being the 

natural product combretastatin A4 (CA-4). However current candidates in clinical trials suffer from 

several drawbacks such as low chemical stability and poor solubility. [2] 

Based on the structures of natural products that bind at the colchicine-binding site in tubulin, we 

have addressed the synthesis of a series of chalcone-based compounds. Interestingly these compounds 

showed antiproliferative activity against tumor and endothelial cells in the low nanomolar range. 

Competition assays in cell culture as well as fluorescent assays confirmed that these compounds bind at 

the colchicine-binding site in tubulin with Kd values in the order of 10
7
 M

-1
. In addition, the crystal 

structure of our prototype compound in complex with tubulin has been solved to high resolution 

providing evidence of how chalcone binding destabilizes microtubules. In order to perform ñin vivoò 

studies, a prodrug strategy was applied that improved the solubility 2000-fold compared to the parent 

compound. This prodrug, when administered locally or systemically, reduced the growth and metastasis 

of orthotopically implanted mouse melanoma B16.F10.luc2 and human breast cancer MDA-MB-

231.luc2 cells in mice. Thus, we may conclude that we have in hand a very promising family of 

antitumoral compounds targeting the colchicine-binding site in tubulin.  
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Around ten years ago, the first evidence that targeting microtubule (MT) system could be a potential 

strategy in slowing down neurodegeneration was reported. Focusing on Parkinsonôs disease (PD) and 

looking at its multiple hit hypothesis, up to now a marginal attention has been dedicated to the MT 

system. Indeed, the concept that MT dysfunctions can participate in, and perhaps lead to, PD 

progression, has been evoked by evidence coming from toxin-based and genetic experimental models of 

the pathology. However, many open questions remain. Is MT dysfunction the cause or simply a by-

product of neurodegeneration? Are MTs targetable for neuroprotection in PD? In the attempt to get an 

insight into this intriguing issue, we investigated MT system in multiple PD models.  

In the context of studies on PD-induced neurotoxins, we investigated the impact of N-methyl-4-phenyl-

1,2,3,6-tetrahydropyridine (MPTP) and its toxic metabolite 1-methyl-4-phenylpyridinium (MPP
+
) on 

MTs in vitro, in cultured neuronal cells and in mouse model. We showed that MPP
+
 reduces MT 

polymerization and interferes with dynamic instability of MTs in vitro acting as a destabilizing factor 

[1]. Then, we extended these results reporting that MPP
+ 

leads to MT alteration in neuronal cell and, in 

turn, to mitochondrial trafficking impairment [2]. Finally, we showed that systemic injection of MPTP 

to mice induces MT dysfunction, that occurs very early, and that repeated daily administration of the 

MT-stabilizer Epothilone D rescued MT defects and attenuated nigrostriatal degeneration induced by 

MPTP [3].  

In the context of studies on models of genetic PD, we focused on the Parkin gene, responsible for the 

majority of the Autosomal Recessive Juvenile Parkinsonism. Starting from primary neurons obtained 

from Parkin knockout mice, we analysed MT dynamics and intracellular trafficking by live cell 

imaging. We observed that parkin absence induces a faster MT growth, thus making MT more 

dynamics, and triggers the impairment of mitochondria transport. Interestingly, the treatment with the 

MT stabilizer Taxol rescues the mitochondria transport defects. Next, we moved to Parkin knockout 

mice and analysed tubulin post-translational modifications that are usually used as marker of MT with 

different stability. We showed that alterations accumulate over time with MT dysfunction preceding 

defects in axonal transport. Finally, we looked at iPSC-derived dopaminergic neurons obtained from 

familial PD patients bearing Parkin mutations and found that acetylated MT are more fragmented inside 

neuronal process of patient-derived dopaminergic neurons, as compared to those of controls. 

Collectively our data converge on the view that MT dysfunction occurs very early in the onset of 

neuronal damage in PD models and, indeed, strongly suggest that MTs could represent a reliable target 

for neuroprotection. 
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The Working Group 4 with the topic tuberculosis (TB) is built on the participants from Portugal, Italy, 

Bulgaria, Netherlands, Denmark, Sweden. The scope of expertise includes natural product isolation and 

chemical synthesis, protein chemistry, structural biology, structure based inhibitor design, evaluation of 

compounds on live mycobacteria in culture and in cultured macrophages. Since natural products are 

superior in cell-penetration and pharmacokinetic properties compared to compounds in most chemical 

libraries we set out to identify chemicals available within the COST network to provide established 

leads with activity against M. tuberculosis (Mtb) and novel, but know mechanism of action (MOA). 

Besides the obvious screening of compounds against live bacteria and established targets (>100 tested in 

this period), we built up a strategical work plan to focus on compounds with the best properties. Novel 

compounds with growth inhibitory effect on cultured bacteria (known or un-known MOA or target) are 

tested on macrophage resident Mtb. The compounds that kill the pathogen in this model, more realistic 

model than a liquid culture will be studied further to identify their target though proteomic studies. 

Subsequently, the target specific binding studies and structural studies including a set of analogues are 

going to inform about the initial structure-activity relationships. The collective information is expected 

to identify effective compound with known MOA and serve information about rational improvements. 

In the given 6 months period we established the contacts and the compounds available at the partners 

with reasonable growth inhibitory effect entered the test pipeline on macrophage-resident M. 

tuberculosis. 
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[1,2,4]triazolo[1,5-a]pyrimidines are tubulin interfacial assembly modulators of the vinca 

site with a novel mechanism of action 
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[1,2,4]triazolo[1,5-a]pyrimidines are a family of cytotoxic agents which has been described to have a 

mix of paclitaxel-like and vinca-like properties. As expected, a series of compounds with this 

chemotype inhibit cell division with sub micromolar activity blocking the cell cycle in the G2/M phases 

and modify the structure of the cellular cytoskeleton in a MSA like mode. The compounds target 

tubulin, enhancing in-vitro tubulin polymerization with a critical concentration behavior, induce tubulin 

oligomerization in a Mg
+2

 dependent way and bind exclusively to the oligomerizated forms of the 

protein and not to stabilized microtubules or unassembled dimers in a substoichiometric way, indicating 

an interfacial binding site. The binding of more representative compound has been studied using kinetic 

techniques and proceeds in a two step mechanism with a binding constant of the order of 10
5
 M

-1
. A 

similar binding constant has been determined for all the family of compounds using analytical 

ultracentrifugation techniques. 

The high resolution X-ray structure of the complex between 1, tubulin, tubulin-tyrosin Ligase 

and RB3 has been determined. The compound binds to the well known vinblastine binding site, altering 

the structure of the bound TTL-T2R complex (which is not the case for vinblastine) inducing a more 

straight structure. Du -

tubulin subunits, it promotes the longitudinal association of oligomers, although in a distorted way. This 

mode of action results in a pseudo paclitaxel-like biochemical and cellular effects, responsible of the 

mode of action previously described, but the wedge effect of the compound in the interface strongly 

perturbs the structure of the tubulin assembly products, which were not microtubules but helical 

polymers similar to these induced by vinblastine at high concentrations. 

  



 

 

 

Pro-oxidant activity of quercetin derivatives in multidrug resistant human non-small cell 

lung carcinoma cells 
 

Jelena Diniĺ
a
, Ana Podolski-Reniĺ

a
, Petronela Zizkova

b
, Jana Viskupicova

b
, Lubica Horakova

b
, Milica 

Peġiĺ
a
 

 
aInstitute for Biological Research ĂSiniġa Stankoviĺñ, University of Belgrade, Despota Stefana 142, 

11060 Belgrade, Serbia 
bSlovak Academy of Sciences, Institute of Experimental Pharmacology and Toxicology 

Dubravska 9, 841 04 Bratislava, Slovakia 

E-mail: jelena.dinic@ibiss.bg.ac.rs 

 

Novel semisynthetic derivatives were prepared with the aim to modulate redox properties and improve 

the bioavailability of quercetin. Synthesis was performed via selective protection procedures of 

quercetin and acylation with acylchlorides [1]. Radical scavenging and redox properties of quercetin (Q) 

and its six derivatives chloronaphtoquinoneQ (CNQ),  diquercetin (DQ), trichloropivaloylQ (3-CPQ), 

monoacetylferuolylQ (MAFQ), monochloropivaloylQ (MPQ) and morpholinohydroxypropoxyQ (5-

MHP) were analyzed experimentally and by using theoretical calculations. Radical scavenging activity 

according to the DPPH test decreased in the order: CNQ>MPQ>Q>DQ>3-CPQ>MAFQ>5-MHP. The 

peroxynitrite scavenging ability of Q and its derivatives, determined by pyrogallol red, dropped as 

follows: Q>MPQ>CNQ and quantum chemical calculations also indicated lower antioxidant capacities 

for MPQ and CNQ. The pro-oxidant activity estimated by quantum chemical calculations decreased in 

the order CNQ>MPQ>Q and correlated with the determined SH-group decrease induced in 

sarcoplasmic reticulum. The biological activity of Q derivatives was investigated in four different 

human cell lines: non-small cell lung carcinoma NCI-H460 and its multidrug resistant counterpart NCI-

H460/R, normal keratinocytes HaCaT, and normal embryonal bronchial epithelial cells MRC-5. 

Cytotoxicity of the compounds was examined by the MTT test after 72 h treatment. CNQ, 3-CPQ, and 

MPQ showed the highest anticancer potential. To detect peroxynitrite and H2O2 levels in NCI-H460 and 

NCI-H460/R cells, dihydrorhodamine (DHR) flow-cytometric assay was applied. All compounds 

showed antioxidant potential in sensitive NCI-H460 cells, while CNQ was highly pro-oxidative in 

multidrug resistant NCI-H460/R cells. As previously shown, NCI-H460/R cells decreased their 

intracellular defense mechanisms due to an efficient membrane defense system [2] which may explain 

the enhanced anticancer effect of CNQ in multidrug resistant cancer cells.  
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Silymarin, the active substance of milk thistle (Silybum marianum), and its main component, 

silybin, are products with well-known hepatoprotective properties [1]. Additional promising activity of 

these flavonolignans is the antitumor effect that is associated with their cytoprotective, antioxidant, and 

chemopreventing properties [2]. Despite substantial in vitro and in vivo research, the mechanisms of 

action and adverse effects of the flavonolignans in milk thistle are not fully defined [3]. In order to 

address this issue we explored important ADME/Tox properties and biochemical interactions of selected 

flavonolignans using in silico methods. 

For evaluation of bioavailability after oral administration we used a QSAR model for prediction of 

passive gastro-intestinal absorption of low molecular weight compounds utilizing data derived by 

parallel artificial membrane permeability assay (PAMPA) methodology [4]. Toxicity and metabolism 

predictions were performed by the knowledge-based expert systems Derek Nexus and Meteor Nexus 

(Lhasa Ltd). Toxicity prediction showed potential estrogenic activity of the studied silybins, however, it 

did not differentiate between the effects of their stereoisomers. 

Based on reports that silybins exert stereospecific effect on the estrogen receptor (ER) [5], we 

further investigated the interactions of the stereoisomeric forms of silybin and dehydrosilybin by 

docking the compounds into the ligand-binding domain (LBD) of the human ERὄ (MOE software, 

CCG). Our results suggest that the compounds can be accommodated into the ERὄ active site, however, 

the stereoisomers showed different poses and interactions into the receptor LBD. For example, silybin 

B, in contrast to silybin A, was able to perform specific interactions with residues similar to or located 

next to the residues the natural ligand estradiol interacted with.  

A homology model of the inward-facing form of human multidrug resistance (MDR) P-

glycoprotein (P-gp) with a linker between its halves was built and several conformations competent for 

drug binding were generated using hightroughtput molecular dynamics simulations (Schrödinger 

software, Schrödinger). These conformations will be used for studying the interactions of 

flavonolignans with P-gp in line with their ability to inhibit the P-gp transport function in MDR cells 

[2]. 
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 Human RNASET2 is a T2-RNase glycoprotein encoded by the RNASET2 gene which is located 

on chromosome 6 (6q27) and known as a tumor suppressor gene
1
. RNases are now the focus of a great 

deal of attention because of their newly discovered activities and applications, particularly in cancer 

biology
2,3

. RNases uniquely influence several functions in the tumor cell simultaneously. They 

demonstrated the ability to overcome multi-drug resistance and to enhance the cytotoxicity of a variety 

of anti-cancer agents
3
. In cancer cells, the structure of the actin network is related directly to malignancy 

potential, because it determines cell motility
4
. Furthermore, in endothelial cells, it has been 

demonstrated that surface actin plays a critical role in angiogenesis
5
. In previous work in our lab, a 

natural product extracted from the fungus Aspergillus niger, a T2-RNase termed ACTIBIND was 

identified and its homologous human protein, the human RNASET2, both proved to be effective in 

inhibiting clonogenicity and angiogenesis activity in vitro and in vivo. The inhibitory effect was not 

mediated by their ribonuclease activity, but, rather, by their ability to bind actin and therefore to disrupt 

cell migration and malignancy potential
1,6

. Therefore a truncated version of the human RNASET2 gene 

(trT2-50 in short) having incomplete RNase active site, was constructed and expressed in E. coli. The 

truncated protein possesses actin-binding activity and is effective in preventing angiogenesis and 

tumorogenic affect
7
. These results confirm that actin binding activity, but not RNase activity, mediates 

the antiangiogenic and anticarcinogenic activity of human RNASET2. Therefore, we believe that short 

derivatives of hRNASET2 that bind actin will also display anti- angiogenesis abilities similar to the full 

length protein. After screening different synthetic peptides for their ability to bind actin and inhibit 

angiogenesis we found a 26 amino acid peptide (peptide K108-K133), which is the minimal active 

derivative displaying these properties, similarly to the full length protein
8
. Our work is now focusing on 

determining the minimal active peptide from the hRNASET2 protein (a peptide shorter than 26 AA) that 

has the ability to bind actin via peptide array and concomitantly inhibit angiogenesis similarly as the full 

protein and peptide K108-K133. Moreover, to shed light on the putative mechanism of action by which 

the hRNASET2 associated proteins inhibit angiogenesis.  
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 The marine natural product Zampanolide (ZMP) and its analogs constitute a new chemotype of taxoid site 

microtubule-stabilizing agents with a covalent binding mechanism [1]. The adduct ZMP-tubulin induces changes in tubulin, 

resulting an assembly-activated state of the protein, favouring side interactions with tubulin protofilaments to form 

microtubules.[2] 

 
To meet the quest for more effective drugs with a MSA mechanism of action, it is of utmost importance to understand the 

mechanism that these compounds use to stabilize microtubules. Two different mechanisms have been proposed to account for 

the stabilization effect of paclitaxel site ligands on microtubules. Prota et al have observed that Epothilone A or Zampanolide 

binding to the site induce the structuring of the MȤloop, an structural element involved in stabilization of the microtubule 
lattice by increasing lateral protofilament interactions [3] on the other hand Nogales et al propose that nucleotide hydrolysis 

leads to a compaction around the E-site at the longitudinal interfaces that is inhibited by Paclitaxel [4].  

 

In this study we have characterized the biochemical properties of the covalently modified, activated 

tubulin dimer and we have determined the effect of tubulin activation by ZMP on the binding of tubulin 

ligands at other binding sites. The covalent binding of ZMP to beta-tubulin affects both the Colchicine 

as well the exchangeable nucleotide binding site, while these global effects do not change the tubulin 

binding affinity of Peloruside or Laulimalide. 
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Cells grown in active 3D spheroid cultures have physiological performances that mimic that seen in 

human tissues better than cells grown in 2D culture [1-4].  We will present two additional applications 

for testing natural compounds and their derivatives which influence: 1) epigenetic marking & 2) protein-

oxidative signalling pathways. 

1) Epigenetic marking of DNA have been shown to play a fundamental role in regulation of DNA-

templated processes. Both post-translational modifications (PTMs) of histone proteins and histone 

clipping (proteolytic cleavage of histone N-terminal tails) are recovered in active 3D spheroids (but is 

not seen in 2D cultures) [5].  

2) By analysing the redox proteome of hepatocytes treated with therapeutic doses of paracetamol 

and quantitating both individual protein abundance and their reversible S-nitrosylation (SNO) and S-

sulfenylation (SOH) modifications (by mass spectrometry) we have been able to reveal that the cell uses 

protein oxidation as a novel signalling pathway to maintain its energy balance. This protein oxidation 

response is coordinated, directly or indirectly, by the canonical Wnt and Nrf2 paracrine signalling 

pathways [6].  
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Herein we briefly summarize the following groups of compounds we are currently working on: 

ecdysteroids, protoflavone derivatives, oxidized metabolites of cinnamic acid derivatives, and 

prenylated phenolic antioxidants isolated from plant sources. 

Ecdysteroids are of potential interest from many aspects. They are arthropod hormones, and many 

plant species utilize them as a chemical defense against herbivores. These compounds are known to 

exert various non-hormonal metabolic activities in mammals via partially understood mechanisms; e.g. 

they are known to activate Akt, a pro-survival kinase, which can, however, sensitize cancer cells 

towards oxidative apoptosis [1]. The most abundant of these compounds, 20-Hydroxyecdysone, is a 

worldwide used non-hormonal, ñgreenò and non-regulated anabolic agent [2]. Many of our semi-

synthetic derivatives are efficient chemo-sensitizers both in susceptible and MDR cancer cells [3]; ca. 

50-60 derivatives are available. 

  Protoflavones, p-quinol B-ring containing oxidized flavonoids and their derivatives, are potent 

antitumor agents also interfering with DNA damage response through the ATR/ATM signaling [4]. 20-

25 semi- and total synthetic derivatives are available. 

Biomimetic oxidation of cinnamic acids yields potent antiproliferative metabolites, we have 

recently started related work on p-coumaric acid; to date, we have one active metabolite and many more 

are expected in the near future. 

In another recently started initiative, we are performing isolation of lipophilic antioxidants from the 

root bark of Morus nigra, up to now we can present two prenylated flavonoids which are available up to 

the hundred mg scale. 
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 Carbazole and derivatives have emerged as central candidates for pharmaceutical applications 

since they show remarkable analgesic, anti-inflammatory, anti-bacterial antiparasitic, antitussive, 

hypoglycemic, antitumor and/or anticancer activities. Many synthetic methods have been employed for 

the synthesis of this heterocyclic compounds and they have also been isolated from different kinds of 

plants and used to treat different diseases for many years. On the otherhand, there are a few studies for 

thienocarbazoles which may have critical biological properties. Thienocarbazoles are bioisosters of 

pyridocarbazoles which have a broad range of biological activities including anticancer, antibacterial 

and antifungal properties. In this study, we developed new methodologies for the synthesis of 

potentially biologically active thieno-carbazole derivatives containing fused heteroaromatics. The 

details will be present at the meeting. 
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 The sugar residues partially O-acylated by phenolic acids occur frequently in the plant world. 

Plenty of articles had appeared which describe isolation of this type of substances from medical plants 

or studies of their biological activities.
1,2

 Their preparation by synthetic methods is however rarely 

reported and often problematic. Different complications have usually occurred in late stages of multi-

step syntheses when phenolic acyl groups should be finally deprotected. The possibility of direct 

regioselective enzymatic acylation of appropriate unprotected sugars or glycosides with use of 

corresponding donors of phenolic acids can greatly simplify the synthesis.  

Several commercial enzyme preparations comprising high levels of different esterases side-

activities have been tested in our laboratory. In the past we investigated acceptor
3
 and donor

4
 specificity 

of Lipolase 100T ï the lipase that comprised feruloyl esterase activity and effectively catalyzed 

acylation of glycosides by different aromatic acids.
3,4

 Recently we focused on relatively unknown 

polyphenol acids esterases.
5-7

 A scale of crude enzymes was tested on caffeoyl and galloyl esterase 

activities. Lipozyme TL IM was selected as the best catalyst for caffeoylation of natural ɓ-glucosides on 

primary hydroxyl in high yields. For example, the optimized method for caffeoylation of arbutin 

provided robustaside B in 75% preparative yield.
6
 The galloylation of model glucoside in different 

conditions occurred only in moderate yields.
7
 To compare methods of enzymatic and conventional 

galloylation of sugars our total synthesis of hamamelitannin from D-ribose will be presented as well.
 8
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Introduction  
Currently, the ability to synthesize enantiomerically pure compounds plays a crucial role for the preparation of modern 
pharmaceuticals and vitamins, but also of agrochemicals and fine chemicals [1,2]. Moreover, the separation and recycling of 

the catalysts from the reaction mixture is in most of the cases a difficult task. Leaching of the noble metals represents another 

very important impediment. Therefore, the asymmetric reactions in general, and hydrogenation, as a particular case, continue to 

demand a high attention with the scope to construct chiral molecules following green and efficient routes [3].  
In this work we report on the enantioselective hydrogenation of dehydroamino acids using recoverable heterogeneous catalysts 

prepared via immobilization of chiral rhodium complexes onto hybrid nanocatalysts (Scheme 1). 
 

Experimental  
The catalytic tests were carried out using a combinatorial approach searching for the best combination of the chiral complex ï 

organic solvent leading the higher reactivity and enantioselectivity for each class of the investigated substrates. The 

optimization of the reaction conditions (e.g., substrate/catalyst ratio, reaction temperature, hydrogen pressure, organic solvent 
nature) were controlled using the same approach. After reaction, the conversion of the reaction and the e.e.ôs of the products 

were determined by HPLC or GC using a chiral column. The catalysts were characterized using specific techniques as 

physisorption of N2 at -196 °C, H-TPR, H2-chemisorption, XPS, and FT-IR spectroscopy. 

 

 

 

 

 

 

Scheme 1. Asymmetric hydrogenation of dehydroaminoacids 

Results and discussion 
The asymmetric hydrogenation of dehydroamino acids (Scheme 1) was investigated using rhodium bound to chiral 
phosphorous ligands immobilized on functionalized CNTs. Screening of the solvents showed an enhancement of 

enantioselectivity working in nonprotic solvents. Thus, both THF and 1,4-dioxane afforded the hydrogenation of Ŭ-

acetamidocinnamic acid to N-acetylamine with ee as high as 83%, at room temperature. Good eeôs were also obtained for other 

substrates as well. The increase of the pressure also exhibited a beneficial effect. Thus, at a pressure of 40 bar, the 
hydrogenation of methyl 3-aminocrotonate, in addition to an increase of the reaction rate, led to an increase in ee  till 95% ee in 

the R configuration. 
 

Conclusions 
The organometallic complexes have been successfully docked onto functionalized CNTs. Most notable, the supported 

complexes showed a very good activity for the hydrogenation of Ŭ-(acylamino) acrylic acid and, noticeable, a better 

enantioselectivity than the homogeneous counterpart. This work opens new prospects for the development of hybrid 

enantioselective catalysts on carbon nanostructures.  
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 Terengganensine A, an eburnane indole alkaloid, was isolated in 1997 from Kopsia 

terengganensis by Païs and coworkers.
1
 This heptacyclic compound contains an unusual cage-like 

structure involving the indole nitrogen with six stereogenic centers, one acetal and two aminal functions. 

 

 

 
 

 

We report herein the first enantioselective total synthesis of terengganensine A.
2
 Starting from simple 

commercially available materials, we obtained terengganensine A in 7 steps and 23% overall yield with 

complete diastereocontrol and 95:5 enantiomeric ratio. 

 

This synthesis also confirmed the absolute configuration of the natural product. 
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 The lepadin alkaloids, comprising eight cis-decahydroquinoline members, were identified from 

1991 to 2002 from different marine sources such as the tunicate Clavelina lepadiformis, flatworm 

Prostheceraeus villatus, tropical marine tunicate Didemnum sp., and Australian Great Barrier Reef 

ascidian Aplidium tabascum.1 Lepadins A and B have been shown to exhibit significant in vitro 

cytotoxicity against several human cancer cell lines.
1a,b

 In addition, lepadin B is a potent blocker for 

neuronal nicotinic acetylcholine receptors (nAChR's). Lepadins D-F have low cytotoxicity but 

significant and selective antiplasmodial and antitrypanosomal activity.
 1c

 

 

In the context of our studies
2
 on the use of phenylglycinol-derived chiral hydroquinolone lactams 

for the enantioselective synthesis of alkaloids, we will present our studies on the synthesis of the lepadin 

family of alkaloids, which have culminated in the syntheses of   (-)-lepadins A-C
 
and (+)-lepadin D.

3 
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 The bark of the Cinchona trees is the source of a variety of alkaloids, the most famous are 

cinchonine, cinchonidine, quinine and quinidine. They are useful in organic chemistry as 

organocatalysts for asymmetric synthesis, but also in treating malaria (quinine), and possessing various 

analgesic, anti-inflammatory and antiïarrhythmic properties.[1] Thus, ten quaternary derivatives of 

cinchonines and their corresponding pseudo-enantiomeric cinchonidines were designed and synthesized 

to evaluate their antibacterial activity. Quaternization of quinuclidine ring was carried out with groups 

different in their size: methyl and differently meta and para substituted benzyl groups. All compounds 

were prepared in good yields and were characterized by standard analytical spectroscopy methods (1D 

and 2D NMR, IR, MS).[2] The antibacterial activity of 22 compounds was evaluated against seven 

recent clinical isolates of antibiotic susceptible Gram-positive and resistant Gram-negative pathogens by 

determining their zone of inhibition and minimum inhibitory concentrations.[3] The bioactive assay 

showed that some compounds displayed equivalent or even better antibacterial efficiency in comparison 

with standard antibiotics. Furthermore, tested compounds exhibited considerable antibacterial efficiency 

against Gram-negative isolates. Cytotoxicity of compounds with different cell lines in human cell 

culture was checked. These results pointed out promising new class of antimicrobials that could have an 

effect as novel therapeutics.  
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The Lamiaceae family is a valuable source of bioactive natural products, namely diterpenes, which are 

frequently found in the Plectranthus genus. These compounds are useful to obtain new lead molecules 

for their chemical diversity and potential interest in the treatment of cancer [1]. The cytotoxic screening 

of Plectranthus spp. extracts (P. ecklonii, P. grandidentatus and P. madagascariensis among others) 

and its evaluation in suitable cancer cell lines (MDA-MB-231, HCT116, MCF-7 and H460) led to the 

identification of cytotoxic diterpenoids and the optimization of its isolation.  

From P. madagascariensis were identified the cytotoxic coleon U, 6,7-dehydroroyleanone, 7Ŭ,6ɓ-

dihydroxyroyleanone, 7Ŭ-formyloxy-6ɓ-hydroxyroyleanone and 7Ŭ-acetoxy-6ɓ-hydroxyroyleanone. 

Coleon U have been obtained previously from P. grandidentatus and showed cytotoxicity in several 

cancer cell lines [2], somewhat related to the activation of the PKCŭ and Ů [4]. High yields of 6,7-

dehydroroyleanone (18% w/w) were obtained from P. madagascariensis using an optimized 

hydrodistillation extraction procedure. In addition, this compound was used to produce polymeric 

coated gold nanoparticles according to Silva et. al, and this method was optimized in order to target the 

desired cells. 

The aim of this work is to use the potential Plectranthus genus diterpenoids for the development of 

antitumoral drug leads and the feasibility of its incorporation into nanoparticle formulations for enhance 

their delivery and selectivity.  

 
Acknowledgements: PADDIC 2016-2017 (ALIES-COFAC) and part of the PhD Program in Health Sciences from 

Universidad de Alcalá and Universidade Lusófona de Humanidades e Tecnologias. 

 

References: 
[1]. Lukhoba C. et al, Plectranthus: A review of ethnobotanical uses; Journal of Ethnopharmacology 103 (2006) 1ï24 

[2].Burmistrova, O., Simões, M.F., Rijo, P., et al. Antiproliferative activity of abietane diterpenoids against human tumor cells. 

J. Nat. Prod 76 (2013), 1413ï1423. 

  

mailto:patricia.rijo@ulusofona.pt


 

 

A brief overview of our spirooxindole and tryptophanol derivatives with antitumor 

activity  
 

Maria M. M. Santos
 

 

Research Institute for Medicines (iMed.ULisboa), Faculty of Pharmacy, Universidade de Lisboa, 

Lisboa, Portugal 

E-mail: mariasantos@ff.ulisboa.pt 

 

Spiroxindole and indole[2,3-a]-quinolizidine motifs present in numerous alkaloids are important 

scaffolds due to their broad bioactivity profiles. For this reason, following our interest in the 

development of novel chemical families with different biological activities (see figure), in the last years 

our research group has been developing libraries of spirooxindole and enantiopure indole derivatives to 

activate the p53 pathway. Here we will present our most recent results in the optimization of these small 

molecules, which have shown potent in vitro and in vivo antitumor activity [1-3].  

 

 
Figure ï Libraries of small molecules synthesized at Santosôs research group. 
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The medicinal plants are considered valuable sources of new drug leads. Plectranthus genus 

(Lamiaceae) plants are used in the traditional medicine of southern Africa namely, the treatment of 

cancer. This may be related to the presence of bioactive diterpenes [1].  

Considering this, the biological activity of ten diterpenoids (Hal, Parv D, Roy, Roy-BzCl, Plec C, DeH 

Roy, DiH Roy, DG-PP, Ac.Ros and P4) isolated from Plectranthus spp. was investigated in three 

different human cell lines: non-small cell lung carcinoma NCI-H460, its multidrug resistant counterpart 

NCI-H460/R with the overexpression of P-glycoprotein (P-gp) membrane transporter [2], and normal 

embryonal bronchial epithelial cells MRC-5. Diterpenoids cytotoxicity was examined by the MTT test 

after 72 h treatment. The most active diterpenoids were Parv D, Roy and Roy-BzCl. Roy showed 

significant selectivity towards cancer cells, while Parv D and Roy-BzCl were equally active against 

normal cells. Although less potent, DeH Roy, DiH Roy and P4 were also selective to cancer cells. More 

importantly, Parv D, Roy, Roy-BzCl, DeH Roy, DiH Roy and P4 all showed the same efficacy in 

sensitive and multidrug resistant cells implying that these compounds are not substrates for P-

glycoprotein. Rhodamine 123 is a fluorescent P-gp substrate which intercellular accumulation is 

proportional to the membrane transporter activity. P-gp overexpressing NCI-H460/R cells were treated 

with 5 ɛM diterpenoids for 2 h and the inhibition of P-gp activity was measured via rhodamine 123 

accumulation assay.  Roy-BzCl showed similar efficacy as Dex-VER, a known P-gp inhibitor that was 

used as a positive control. Further study should be employed to show the sensitization potential of 

diterpenoids.  
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 The Monte Carlo method was used for QSAR modeling of 2H-chromen-2-one derivatives as 

potent and selective MAO-B inhibitors [1]. QSAR model was developed for a series of 67 2H-chromen-

2-one derivatives [2]. QSAR model were calculated with the representation of the molecular structure 

by the Simplified Molecular Input-Line Entry System (SMILES). One split of molecular data has been 

examined into the training and test set. The statistical quality of the developed model is very good [3]. 

Calculated model had following statistical parameters: r
2
 = 0.8269 for the training set and r

2
 = 0.8588, 

and rm
2
(av) = 0.6309 and ȹrm

2
 = 0.1837 for the test set. Structural indicators considered as molecular 

fragments responsible for the increase and decrease in the inhibition activity have been defined. The 

computer-aided design of new 2H-chromen-2-one derivatives as potent and selective MAO-B inhibitors 

has been applied by using defined structural alerts. In addition molecular docking and molecular 

dynamics studies have been employed for further analysis of 2H-chromen-2-one derivatives. 
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Fundación MEDINA is a non-profit publicïprivate partnership created to discover new compounds 

and innovative therapies for unmet medical needs. 

Fundación MEDINA offers one of the worldôs most productive and diverse collection of 

filamentous fungi, actinomycetes, bacteria and plants for discovery of secondary metabolites, 

making it available screening for pharmaceutical, agricultural, cosmeceutical and nutritional 

agents.  MEDINA has collective experience with and unbroken historical ties to some of the most 

important natural products discoveries of recent decades. Therefore, it provides the expertise and 

tools for maximizing the likelihood of success of screening the collection. 

 

In addition, the Fundacion has extensive experience in high-throughput screening (HTS) with 

natural products and across a broad diversity of formats and technologies. Furthermore, the 

MEDINA group offers a safety platform for the evaluation of early drug candidates in drug 

metabolism systems, cardiotoxicity and neurotoxicity assays, as well as their cytoxicity profiling. 

 

We will describe these collections in detail, along with some of their history, and will discuss how 

this productive resource can be accessed through collaborations or fee-for-service arrangements. 

MEDINA's state-of-the-art services are ensured by the high degree of automation in the screening 

platform. 
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The nucleophilicity of the indole nucleus at C3 is well established. In contrast the electrophilic 

character of indoles has been less studied but is a fascinating emerging topic.
[1] 

We are particularly 

interested in the generation of sp3 carbon centers through the reaction of the C2=C3 bond of indoles.
[2] 

 

We took advantage of the unusual electrophilic character of the indole nucleus to develop in the last 

years several methods to achieve the synthesis of arylated indolines related to natural products such as 

diazonamide A, bipleiophylline or phalarine.
[3] 

We will present our recent progress in this field 

including the activation of N-Ac indoles by FeCl3
[3a-c]

 or the oxidation of indoles into 

halogenoindolines.
[3d,e]

 

 
 

 

References: 
[1]. Bandini, M. Org. Biomol. Chem. 2013, 11, 5206ï5212. 

[2]. Denizot, N.; Tomakinian, T.; Beaud, R.; Kouklovsky, C.; Vincent, G. Tetrahedron Lett. 2015, 56, 4413ï4429.  

[3]. (a) Tomakinian, T.; Guillot, R.; Kouklovsky, C.; Vincent, G. Angew. Chem. Int. Ed. 2014, 53, 11881-11885.; (b) 

Beaud, R.; Guillot, R.; Kouklovsky, C.; Vincent, G. Chem. Eur. J. 2014, 20, 7492-7500; (c) Beaud; R.; Guillot, R.; 
Kouklovsky, C.; Vincent, G. Angew. Chem. Int. Ed. 2012, 51, 12546-12551; (d) Denizot, N.; Guillot, R.; Kouklovsky, 

C.; Vincent, G. Chem. Eur. J. 2015, 21, 18953-18956; (e) Denizot, N.; Pouilhes, Annie, Beaud, R.; Guillot, R.; 

Kouklovsky, C.; Vincent, G. Org. Lett. 2014, 16, 5752-5755. 

 
 

 

 
 
 

 
 
 

 
 

 
 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PARTICIPANTS 
 

 

 

 



 

 

 

Name Country Affiliation WG and Activity email address 

Aleksandar VESELINOVIC Serbia Faculty of Medicine WG-1, MC substitute, 
Poster 

aveselinovic@medfak.ni.ac.rs 

Alexandre PINTO Spain University of Barcelona Poster alexgregorio@ub.edu 

Ana CIPAK GASPAROVIC Croatia Institute Rudjer Boskovic MC member acipak@irb.hr 

Andrea PROTA Switzerland Paul Scherrer Institute Talk andrea.prota@psi.ch 

Annette BAYER Norway UiT The Arctic University of Norway WG-1, MC member annette.bayer@uit.no 

Ari KOSKINEN Finland Aalto University School of Chemical 
Technology 

WG-1, MC member ari.koskinen@aalto.fi  

Arif KIVRAK Turkey Yüzüncü Yil Üniversity WG-1, MC member, 
Poster 

akivrak@yyu.edu.tr 

Attila HUNYADI Hungary Institute of Pharmacognosy WG-1, MC member, 
Poster 

hunyadi.a@pharm.u-
szeged.hu 

Bastien NAY France Muséum National d'Histoire 
Naturelle 

WG-1, MC member bnay@mnhn.fr 

Bruno BOTTA Italy Sapienza Univeristy of Rome WG-1, MC Chair bruno.botta@uniroma1.it  

Camelia BALA Romania University of Bucharest WG-1, MC member camelia.bala@g.unibuc.ro 

Carole DEVAUX Luxembourg CRP-Santé WG-2, MC member Carole.Devaux@crp-sante.lu 

Christos PETROU Cyprus University of Nicosia WG-1, MC member petrou.c@unic.ac.cy 

Constantinos 
ATHANASSOPOULOS 

Greece University of Patras WG-1 kath@chemistry.upatras.gr 

Cyril PIEMONTESI Switzerland Inst. of Chemical Sciences and 
Engineering 

Poster cyril.piemontesi@epfl.ch 

Daiva TAURAITE Lithuania Vilnius University MC substitute daiva.tauraite@bchi.vu.lt 

Daniel LUCENA AGELL Spain Centro de Investigaciones Biológicas-
CSIC 

Talk lucena@cib.csic.es 

Daniele PASSARELLA Italy Universita degli Studi di Milano WG-1, STSM 
Coordinator 

daniele.passarella@unimi.it  

Danijel KIKELJ Slovenia Faculty of Pharmacy University of 
Ljubljana 

WG-1, MC member danijel.kikelj@ffa.uni-lj.si 

mailto:ari.koskinen@aalto.fi
mailto:ankj@sund.ku.dk
mailto:daniele.passarella@unimi.it


 

 

Edgars SUNA Latvia Latvian Institute of Organic Synthesis WG-1, MC member edgars@osi.lv 

Efstathia IOANNOU Greece Faculty of Pharmacy, University of 
Athens 

WG-1, MC member eioannou@pharm.uoa.gr 

Filipa MARCELO Portugal Universidad de Nova de Lisboa WG-1, MC member filipa.marcelo@fct.unl.pt 

Francisca VICENTE Spain Fundación MEDINA WG-3, Poster francisca.vicente@medinaand
alucia.es 

Francisco BALAGUER PEREZ Spain Centro de Investigaciones Biológicas-
CSIC 

Poster pacobal@cib.csic.es 

Gian Maria FIMIA Italy  WG-4 gianmaria.fimia@unisalento.it 

Graziella CAPPELLETTI Italy University of Milan, Milan Talk graziella.cappelletti@unimi.it 

Guillaume VINCENT France Université Paris Sud, Université Paris 
Saclay, CNRS 

WG-1, Poster guillaume.vincent@u-psud.fr 

Ian PATERSON UK University of Cambridge Invited expert ipaterson100@gmail.com 

Ilza PAJEVA Bulgaria Institute of Biophysics and 
Biomedical Engineering 

WG-1, MC member, 
Poster 

pajeva@biomed.bas.bg 

Ines PRIMOZIC Croatia University of Zagreb MC member, Poster ines.primozic@chem.pmf.hr 

Ioana STUPARIU Italy Secretary  COST ACTION CM1407 natchemdrugs@gmail.com  

Janez ILAS Slovenia University of Ljubljana WG-1, MC member, 
Talk 

Janez.Ilas@ffa.uni-lj.si 

Jean-Christophe 
MONBALIU 

Belgium University of Liège WG-1, MC member JC.Monbaliu@ulg.ac.be 

Jean-François POISSON France University Grenoble Alpes WG-1 jean-francois.poisson@univ-
grenoble-alpes.fr 

Jelena DINIC Serbia Institute for Biological Research 
"Sinisa Stankovic" 

WG-3, Poster jelena.dinic@ibiss.bg.ac.rs 

Jette Elisabeth 
KRISTIANSEN 

Denmark Southern Danish University WG-4, MC member malthe@dadlnet.dk 

Johan VAN der EYCKEN Belgium Ghent University WG-1 Johan.VanderEycken@ugent.b
e 

Jose Fernando DIAZ Spain Centro de Investigaciones Biológicas WG-3, MC member, 
Talk 

fer@cib.csic.es  

José Manuel ANDREU Spain Centro de Investigaciones Biológicas- Talk j.m.andreu@cib.csic.es  

mailto:guillaume.vincent@u-psud.fr
mailto:natchemdrugs@gmail.com
mailto:daniele.passarella@unimi.it
mailto:daniele.passarella@unimi.it
mailto:fer@cib.csic.es
mailto:j.m.andreu@cib.csic.es


 

 

CSIC 

Josep BONJOCH Spain University of Barcelona WG-1, Talk josep.bonjoch@ub.edu 

Juan A. HERMOSO Spain Instituto de Química Física 
“Rocasolano”, CSIC, Madrid, 

Talk xjuan@iqfr.csic.es 

Juan ESTEVEZ-GALLEGO Spain Centro de Investigaciones Biológicas-
CSIC 

Poster jeg@cib.csic.es 

Karl-Heinz ALTMANN Switzerland Swiss Federal Institute of Technology 
(ETH) 

WG-1, MC member karl-
heinz.altmann@pharma.ethz.c
h 

Krzysztof PYRC Poland Fac. of Biochemistry, Biophysics and 
Biotechnology 

WG-2, MC member k.a.pyrc@uj.edu.pl  

Leondios KOSTRIKIS Cyprus University of Cyprus WG-2, MC member lkostrik@ucy.ac.cy 

M. JESUS PEREZ PEREZ Spain Instituto de Química Médica  Talk mjperez@iqm.csic.es 

Maija LAHTELA-KAKKONEN Finland University of Eastern Finland WG-1, MC member maija.lahtela-kakkonen@uef.fi 

Manuela TOSIN United 
Kingdom 

University of Warwick WG-1, MC member m.tosin@warwick.ac.uk 

Maria José UMBELINO 
FERREIRA     

Portugal Faculty of Pharmacy, University of 
Lisbon 

WG-1, Talk mjuferreira@ff.ulisboa.pt 

Maria MASTIHUBOVA Slovakia Institute of Chemistry SAS WG-1, MC member, 
Poster 

chemjama@savba.sk 

Maria SANTOS Portugal Universidade de Lisboa WG-1, Poster mariasantos@ff.ulisboa.pt  

Mattia MORI Italy Istituto Italiano di Tecnologia WG-1, MC member, 
Talk 

m.mattia79@gmail.com 

Maurizio BOTTA Italy Università degli Studi di Siena WG-1, Talk botta.maurizio@gmail.com 

Mercedes AMAT Spain University of Barcelona WG-1, MC member amat@ub.edu 

Michalis CHRISTODOULOU Italy Universita degli Studi di Milano  michalis.christ@gmail.com  

Nick JACOBS Begium Ghent University Talk nickjacobs1989@gmail.com 

Oleg MELNYK France CNRS Institut de Biologie de Lille WG-1, MC member, 
Talk 

oleg.melnyk@ibl.cnrs.fr 

Patricia RIJO Portugal University of Lisbon WG-1, Poster p1609@ulusofona.pt 

Pavel DRASAR Czech Republic University of Chemistry and 
Technology 

WG-1, MC member pavel.drasar@vscht.cz 

mailto:k.a.pyrc@uj.edu.pl
mailto:lkostrik@ucy.ac.cy
mailto:mariasantos@ff.ulisboa.pt


 

 

Pher ANDERSSON Sweden Stockholm University MC member phera@organ.su.se 

Raivis ZALUBOVSKIS Latvia Latvian Institute of Organic Synthesis WG-1, MC member raivis@osi.lv 

Robert Schnell  Sweden Karolinska Institute Talk robert.schnell@ki.se 

Sandra LIEKENS Belgium Rega Institute KU Leuven WG-2, MC Vice-Chair sandra.liekens@rega.kuleuven
.be 

Secil DEMIRKOL Turkey Bilkent University Talk secil.demirkol@bilkent.edu.tr 

Shani DORON Israel The Hebrew University of Jerusalem WG-3, MC member, 
Poster 

shanidoron@gmail.com 

Stephen CLARK United 
Kingdom 

University of Glasgow WG-1, MC member stephen.clark@glasgow.ac.uk 

Stephen John FEY  Denmark University of Southern Denmark WG-3, Poster sjf@bmb.sdu.dk 

Vasile PARVULESCU Romania University of Bucharest WG-1, Poster vasile.parvulescu@chimie.unib
uc.ro  

Vassilios ROUSSIS Greece University of Athens WG-1, MC member roussis@pharm.uoa.gr 

Vittorio PACE Austria University of Vienna MC member, Talk vittorio.pace@univie.ac.at  

Vladimir KREN Czech Republic Institute of Microbiology WG-1, MC member kren@biomed.cas.cz 

Weishuo FANG China Chinese Academy of Medical 
Sciences 

Invited expert weishuo_fang@yahoo.com 

Wojciech RODE Poland Nencki Institute of Experimental 
Biology 

WG-3, MC member w.rode@nencki.gov.pl  

Yngve H. STENSTROM Norway Norwegian University of Life Sciences WG-1, Talk yngve.stenstrom@nmbu.no 

Yusuf TUTAR Turkey Cumhuriyet University WG-3, MC member, 
Talk 

ytutar@yahoo.com 

 

mailto:w.rode@nencki.gov.pl

