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MODULUS I ORGANIC CHEMISTRY OF BIOLOGICAL STRUCTURES
•ADVANCED structural study of the functional groups and molecular building blocks of the main 
biological structures
•Understanding the basic molecular components and functional groups of major biological structures and 
their reactivity.

MODULUS II. CHEMISTRY OF NATURAL PRODUCTS
•Know the main metabolic pathways and chemical properties of the final obtained compounds.

MODULUS III. BIOORGANIC CHEMISTRY
•Understanding the mechanisms of action at the molecular level of the enzymes and receptors 
and increase their knowledge of supramolecular chemistry
.

MODULUS IV. SEMINARS
1H-NMR, 13C-NMR, MS, IR
Report of a scientific publication and its oral presentation
.
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MODULUS I ORGANIC CHEMISTRY OF BIOLOGICAL STRUCTURES
•ADVANCED structural study of the functional groups and molecular building blocks of the main 
biological structures
•Understanding the basic molecular components and functional groups of major biological structures and 
their reactivity.

1. Asymmetry of biological structures. Preferences of Nature. 
2. Carbohydrates and polysaccharides. Structure (conformational study glycosidic bond). Properties. 
Chemical reactivity. Synthesis of sugars. Structural determination. cyclodextrins
3. Lípids. Acoblament molecular de molècules anfifílicas. Micel·les, membranes i vesícules.
4. Amino acids. Natural amino acids. Acidity and basicity. Proteinogenic amino acids and unnatural. α-
and β-amino acids. Polihidroxiaminoácidos. Amino acids α, β-disubstituted.
5. Peptides and Proteins. Peptide bond. Hydrogen bonds. Conformational study of peptides. Primary 
structure of the quaternary structure. Protein sequencing. Protecting groups. Structural determination. 
Protein biosynthesis. Particular study of some proteins. Hemoglobin. HIV-protease.
6. Nucleosides and nucleotides. Purines and pyrimidines. Phosphates: hydrolysis mechanisms. 
Ribonuclease. 
7. Nucleic Acids  DNA, RNA. Structural aspects. Sequencing. Nucleic acid biosynthesis.
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MODULUS II. CHEMISTRY OF NATURAL PRODUCTS
•Know the main metabolic pathways and chemical properties of the final obtained compounds.

8. Metabolites derived from acetate  Fatty acids, prostaglandins, polyphenols, quinones.
9 Metabolites derived from mevalonate. Terpenes. Biogenesis.
10 Carotenoids. Vitamin A. Chemistry of vision.
11.Steroids  Classification and nomenclature. Examples. Bile acids and steroid hormones.
12 Shikimate derived metabolites. Benzoic and cinnamic acids. Coumarins. Flavonoids.
13 Secondary metabolism of amino acids. Biogenesis of alkaloids. Classification and examples of 
alkaloids.
14 Alkaloids. Ephedrine, papaverine. Polycyclic systems. Morphine, berberine.
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MODULUS III. BIOORGANIC CHEMISTRY
•Understanding the mechanisms of action at the molecular level of the enzymes and receptors 
and increase their knowledge of supramolecular chemistry.

15 Enzymatic catalysis. Enzymatic action (selectivity). Mechanisms of action 
16 Abiotic Receptors. Podands, coronands and cryptands. Synthetic Methods. More complex 
systems. 
17 Molecular Recognition. Complementarity receptor pre-organization. Circular and spherical
Recognition: complexation of cations. 
18 Complexation recognition chiral anion. Macrocyclic polyamides. Cascade effect. 
19 Enzymatic Models. General principles for design. Multiple recognition. Regulation and 
allostery. Micelles: stereochemical reconomiento. Polymers. 
20 Transport processes. Ion transport. Ionophores and channels. Membrane models. 
Transport mechanisms. Stereoselective transport. Isomerizable photo-receptors.

.



MODULUS IV SEMINARS

Structural analysis or organic compounds. 1H-NMR, 13C-NMR, MS and IR

It will be developed in them by students with a supervised work based on literature
searches on topics of interest within the area of bioorganic as indicated below. Such
work must be exposed after completion of oral form to the rest of the class.
The first seminar will be devoted by the teacher training in literature search.

A list of publications will be provided to the student to present their seminars.

Issues (for example): Heteroaromatic metabolites. Porphyrin biosynthesis.
Porphyrins of biological interest. Catalytic antibodies. Artificial Enzymes. Artificial
Receptors. Molecular hosts. Polyvalent Interactions. Crown-ethers as enzyme
models. Metalloproteins as enzyme models. System coenzymes NAD (P) + / NAD
(P) H. Pyridoxal phosphate system. Cyclodextrins as enzyme models. Dendrimers
as enzyme models. Calixarenes as enzyme models. Helicates bio-organometallic
chemistry: Cobalt and Vitamin B12. Phthalocyanines of biological interest.
Perylenediimides of biological interest. BODYPYs of biological interest.
Any issue of interest proposed by the students.

Biological Organic Chemistry



Biological Organic Chemistry

Laboratory Practices

April 8-12; 16:00-19:30 h
ARENALES BUILDING
QUIMICA ORGANICA LABORATORY

Luis Martín Gomis, Associated Professor
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PRACTICAL SECTION 1. Total Synthesis of a Glycine Dipeptide
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PRACTICAL SECCTION 2. Extraction and 1H NMR Analysis of Fats 
from Convenience Foods
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PRACTICAL SECTION 3. Column Chromatography of Leaf Pigments:
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EVALUATION SYSTEM

The evaluation of the course will consist of 3 sections added 10 points: theory, laboratory 
and production and exhibition of work. The course can be overcome reaching 5 points. 

Evaluation of the theory. Test that will be graded from 0 to 5 points will be made. 2.5 
points must be obtained in this section to pass the course. 

Evaluation of laboratory practices. Practices are compulsory. The evaluation of each of 
the five practices is 2.5 grade points for the course and in which assessed: (1) timeliness 
and follow basic safety rules in the laboratory and (2) Delivery of a report results / 
conclusions. Students suspended or not retained for subsequent calls presented the 
cumulative score in the labs except wishing voluntarily give it up. 

Evaluation of the report of a scientific publication and its oral presentation. This 
section will be valued at 2.5 points. Job performance will score up to 1 point and 1.5 
points the oral presentation. Students suspended or not retained for subsequent calls 
presented the cumulative score in this paragraph except wishing to voluntarily give it up.

Biological Organic Chemistry



a) Karl-Heinz Altmann, et. al. The state of the art of Chemical Biology. ChemBioChem
2009, 10, 16; b) K.L. Morrison, G.A. Weiss. The Origins of Chemical Biology, Nature 

Chem. Biol. 2006, 2, 3

The BOC is the study of biology with the tools and 
methodologies of organic chemistry, and the use of knowledge 

of biological systems to advance in chemistry

Biological Organic Chemistry (BOC)
What is BOC?



“All of biology is chemistry and all of these biological molecules are beautiful
structures. Understanding their intricate working is our job for the next 100 years,
and the more tools we have to do this with, the better”

Barbara Imperiali. Department of Biology and Department of Chemistry,  Massachusetts Institute of 
Technology  imper@mit.edu

Developing tools to understand processes
Biological Organic Chemistry (BOC)



http://bioingenieria.edu.umh.es



8 Unidades de Investigación y 20 Grupos de Investigación

• Biomateriales y Fotónica
• Genética
• Ingeniería Biomédica
• Ingeniería Celular y Zoología Aplicada
• Farmacología
• Nutrición y Bromatología
• Química Orgánica
• Toxicología

http://bioingenieria.edu.umh.es

http://bioingenieria.edu.umh.es/unidad-de-biomateriales-y-fotonica/
http://bioingenieria.edu.umh.es/unidad-genetica/
http://bioingenieria.edu.umh.es/es/unidad-de-ingenieria-biomedica/
http://bioingenieria.edu.umh.es/unidad-de-ingenieria-celular-y-zoologia-aplicada/
http://bioingenieria.edu.umh.es/unidad-de-nutricion-y-bromatologia/
http://bioingenieria.edu.umh.es/unidad-de-quimica-organica/
http://bioingenieria.edu.umh.es/unidad-de-toxicologia/
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Applications
Ftalocianina
Phthalocyanine

Perilenodiimida
Perylenediimide

Nanoestructuras de Carbono
Carbon Nanostructures

Grupo de Investigación de Diseño y Síntesis Molecular

http://quimicaorganica.umh.es/default.asp
http://quimicaorganica.umh.es/default.asp


MOLECULAR MATERIALSORGANIC SYNTHESIS

ORGANIC PHOTOVOLTAICS

Future Efficient Materials

PHOTODYNAMIC CANCER THERAPY
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Química Orgánica Biológica

4º Curso

Optativa

Créditos: 6 (3 Teóricos, 3 Prácticos)

Profesora Responsable: Ángela Sastre Santos
Catedrática de Química Orgánica
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