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Degree Center Acad. Period
year

2138 - M.D. in Research in and Rational Faculty of Pharmacy and Food 1 Firstterm

Use of Medicines Sciences

3103 - Biomedicine and Pharmacy Doctoral School 0 Firstterm

3170 - Programa de Doctorado en Doctoral School 0 Firstterm
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Subject-matter

Degree Subject-matter Character

2138 - M.D. in Research in and Rational
Use of Medicines

3103 - Biomedicine and Pharmacy

3170 - Programa de Doctorado en
Biomedicina y Farmacia

Coordination

Name

CABEDO ESCRIG, NURIA

CORTES MARTINEZ, DIEGO MIGUEL

5 - Guided isolation and identification Optional
of bioactive natural products

1 - Complementos Formacion Optional
1 - Complementary Training Optional
Department

135 - Pharmacology
135 - Pharmacology

SUMMARY

Optional subject belonging to research itinerary of the “Master en Investigacion y Uso Racional del
Medicamento” focusses on the main aspects of the laboratory methodology used in the field of research
on new natural molecules with pharmacology interest. It is dedicated to the process of synthesis,
purification and structural elucidation of bioactive natural products.
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VNIVERSITAT G D VALENCIA

Aims;

Know the initial theoretical-practical bases of the chemical synthesis processes of analogues of natural
molecules with therapeutic interest, the extraction and purification methodology by means of column
chromatography, as well as the structural elucidation by means of nuclear magnetic resonance, HPLC and
mass spectrometry.

PREVIOUS KNOWLEDGE

Relationship to other subjects of the same degree

There are no specified enrollment restrictions with other subjects of the curriculum.

Other requirements

Its convenient students have passed Pharmacognosy, Organic Chemistry, Analytical Chemistry and
Pharmacology in order to follow and understand the contents.

OUTCOMES

2138 - M.D. in Research in and Rational Use of Medicines

- Students should communicate conclusions and underlying knowledge clearly and unambiguously to
both specialized and non-specialized audiences.

- Students should demonstrate self-directed learning skills for continued academic growth.

- Be able to access the information required (databases, scientific articles, etc.) and to interpret and
use it sensibly.

- Be able to access to information tools in other areas of knowledge and use them properly.

- Be able to apply the research experience acquired to professional practice both in private companies
and in public organisations.

- Capacidad de seleccionar y gestionar los recursos disponibles (instrumentales y humanos) para
optimizar resultados en investigacion.

- Dominar el método cientifico, el planteamiento de protocolos experimentales y la interpretacion de
resultados en la busqueda, desarrollo y evaluacion de nuevos farmacos.

LEARNING OUTCOMES
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DESCRIPTION OF CONTENTS

1. Synthesis, isolation and elucidation of bioactive natural molecules

Chemical reactions used in the preparation of structures of natural products.

Monitoring of reactions by thin layer chromatography.

Application of conventional methods of purification of organic molecules: liquid/liquid extraction and
column chromatography.

Fundamentals and applications of high pressure liquid chromatography (HPLC)

Structural elucidation of natural or synthetic molecules by nuclear magnetic resonance (NMR).

ACTIVITY Hours % To be attended
Theory classes 30,00 100
Laboratory practices 15,00 100
Tutorials 5,00 100

Study and independent work 15,00 0
Readings supplementary material 15,00 0
Preparation of evaluation activities 15,00 0
Preparing lectures 15,00 0
Preparation of practical classes and problem 15,00 0

TOTAL| 125,00

TEACHING METHODOLOGY

EVALUATION

REFERENCES

Basic

- - Tietze, L. F., Eicher, T., Diederichsen, U., Speicher, A. Reactions and Synthesis: in the organic
chemistry laboratory, Weinheim, Alemania, 2007, Wiley-VCH.
- Nicolaou, K. C., Sorensen, E. J. Classics in total synthesis: targets, strategies, methods, Weinheim,
Alemania, 1996, VCH.
- Dewick, P.M. Medicinal Natural Products. A Biosynthetic Approach, 32 ed. 2009, J. Wiley & Sons.
- Wagner, H. and Bladt S. Plant drug analysis, 2009, Springer.
-Cannell, R.J.P. (ed.) (1998): Natural Products Isolation, Totowa, Humana Press.
-Colegate, S.M.; Molyneux, R.J. (eds.) (1993): Bioactive Natural Products. Detection, isolation and
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structural determination, CRC Press, Boca Raton.

- Vogel, H.G.; Vogel, W.H. (eds.) (1997): Drug Discovery and Evaluation. Pharmacological Assays,
Berlin, Springer Verlag.

- Wagner, H., Bladt, S. (1996): Plant Drug Analysis. A Thin layer Chromatography Atlas, 22 Edicio,
Berlin, Springer.

Additional

Andlauer, W. et al (1999): Determination of selected phytochemicals by reversed-phase high-
performance liquid chromatography combined with ultraviolet and mass spectrometric detection. J.
Chromatogr. A 849, 341-348.
Bradshaw, J. et al. (2001): A rapid and facile method for the dereplication of purified natural products,
J. Nat. Prod. 64, 1541-1544.

Azmir, J., Zaidul, 1.S.M. et al. (2013): Techniques for rxtraction of bioactive compounds from plant
materials: A review. J Food Engineer. 117, 426-436.

Broach, J.R.; Thorner, J. (1996): High-throughput screening for drug discovery, Nature 384, 14-16

Bross-Walch, N., Kinh, T., Moskau, D., Zerbe, O. (2005): Strategies and tools for structure
determination of natural products using modern methods of NMR spectroscopy (review). Chemistry
and Biodiversity 2, 147-77.

Claridge, T.D.W. (2009): High Resolution NMR Techniques in Organic
Chemistry, Tetrahedron Organic Chemistry, Vol 27, pp 1-383, Elsevier. ISBN-978-0-08-054628-5

Foucault, A.P., Chevrolet, L. (1998): Counter-current chromatography: instrumentation, solvent
selection and some recent applications to natural product purification, J. Chromatogr. A 808, 3-22.
Jarvis, A.P., Morgan E.D. (1997): Isolation of plant products by supercritical-fluid extraction,
Phytochem. Anal. 8, 217-222.

Keeler, J. (2010): Understanding NMR Spectroscopy, Wiley. ISBN: 978-0-470-74609-7. http://www-
keeler.ch.cam.ac.uk/lectures/Irvine/

LaCourse, W.R., Dasenbrock, C.0O. (1998): Column liquid chromatography: equipment and
instrumentation, Anal. Chem. 70, 37R-52R.

Wickberg, B. (1993): Chemical methods in ethnopharmacology, J. Ethnopharmacol. 38, 159-165.

Wolfender, J.L., Rodriguez, S., Hostettmann, K. (1998): Liquid chromatography coupled to mass
spectrometry and nuclear magnetic resonance spectroscopy for the screening of plant constituents, J.
Chromatogr. A 794, 299-316.

Schwikkard, S.L., Mulholland, D.A. (2014): Useful methods for targeted plant selection in the discovery
of potential new drug candidates. Planta Med 80:1154-1160.

Romanik, G., Gilgenast, E., Przyjazny, A., Kaminski, M. (2007): Techniques of preparing plant material
for chromatographic separation and analysis. J Biochem Biophys Methods 70: 253-261.
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- Renault, JH. (2015): Modern Separation Techniques for the Isolation of Natural Products. Planta Med.
81(17):1569.

- Teo CC, Tan SN, Yong JW, Hew CS, Ong ES. (2010): Pressurized hot water extraction (PHWE). J
Chromatogr A. 1217(16):2484-94.

- Wohlgemuth. R. (2014). Chiral LC-MS/MS of D-and L-2-Hydroxyglutaric Acid Biomarkers. Reporter
Appl Newsletter 56:11.
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