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This Dept. is responsible for the course.
This Dept. is responsible for the final mark record.

DEGREE IN CHEMISTRY
Course type: COMPULSORY (Year: 3)

Competencies and objectives

In the course of Advanced Organic Chemistry student knowledge about the mechanisms of fundamental reactions in organic chemistry
is improve. This include the study of intermediates in the reactions : carbocations , carbanions , carbenes , nitrenes , radicals, etc.
Photochemical reactions are introduced, and the set of pericyclic reactions, oxidation and reduction, focused toward their application in
organic synthesis is also increased. Natural Products are also studied in the course, including the structural aspects, biosynthesis,
synthesis and reactivity of the most important natural products. Among natural products studied are: carbohydrates, derivatives from the
acetate route, terpenes, steroids, derived from the shikimate pathway, amino acids, polypeptides, proteins, nucleic acids and alkaloids.

 

General
 

Departments involved

Study programmes where this course is taught

Course context for academic year 2025-26
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No data

Learning outcomes / Course competencies (verified by ANECA in official undergraduate and Master’s
degrees) for academic year {0}

Generic Degree Course Competences CG1 : Develop the capacity for analysis, synthesis and critical reasoning.

CG2 : Show the capacity for effective and efficient management/direction:
entrepreneurial spirit, initiative, creativity, organisation, planning, control, decision
making and negotiation.

CG6 : Self-learning.

Specific Competences:>>Theoretical CE18 : Relate macroscopic properties with those of individual atoms and
molecules, including macromolecules (natural and synthetic), polymers, colloids
and other materials.

CE19 : Identify the structure and reactivity of the main classes of biomolecules and
the chemistry of the main biological processes.

CE4 : Understand the main kinds of chemical reaction and their main associated
characteristics.

CE7 : Understand the kinetics of chemical change and its applications, including
catalysis and reaction mechanisms.

CE9 : Recognise the nature and behaviour of the functional groups in organic
molecules. Understand the main routes of synthesis in organic chemistry.

Specific Competences:>>Ability CE24 : Show knowledge and understanding of the essential facts, concepts,
principles and theories associated with the different areas of Chemistry

CE25 : Solve qualitative and quantitative problems using previously developed
models.

CE26 : Recognise and analyse new problems and plan strategies to solve them

CE27 : Interpret, evaluate and synthesise Chemical data and information.

CE28 : Recognise and implement good scientific measurement and
experimentation practices.

CE30 : Handle chemical reagents, instruments and devices safely.

CE31 : Carry out standard laboratory procedures for analytical and synthetic tasks
related to organic and inorganic systems.

CE32 : Use standard chemical instruments for identification, quantification,
separation and structural determination.

CE33 : Monitor by observing and measuring chemical properties, events or
changes, gathering the appropriate information.

CE35 : Interpret data obtained from laboratory observation and measurement.

CE37 : Evaluate the risks involved in using chemical substances and laboratory
procedures, as well as managing any waste generated correctly.

CE38 : Use inductive and deductive methods correctly in the field of Chemistry.

CE39 : Recognise and evaluate chemical processes in daily life.

CE40 : Relate Chemistry to other disciplines.

Exclusive skill taught in this course
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Expand the student's knowledge about the mechanisms of organic reactions, as well as their application in organic synthesis. Study of
structural aspects, biosynthesis, synthesis and reactivity of the most important natural products.

Learning outcomes (Training objectives)

Specific objectives stated by the academic staff for academic year 2025-26
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Content and bibliography

PROGRAM OF THEORY

SYNTHESIS AND REACTION MECHANISMS
T1. Carbocations (I). Nomenclature and structure. Carbenium ion stability. Reactivity of carbenium ions. Aromatic carbocations.
Formation and reactivity of carbenium ions. Two-electron bonds and three centers. Nonclassical cations. Ion pairs and reactivity.

T2. Carbocations (II). Addition and elimination reactions. Mechanisms. Functionalization of olefins by addition reactions in carbonyl
compounds. Addition to alkynes and allenes. Orientation effects in elimination reactions. Stereochemistry of E2 reactions.

T3. Carbanions (I). Acidity of the hydrocarbons. Structure and factors affecting the stability of the carbanions. Reactivity of carbanions.
Formation and alkylation of ketone enolates. Alkylation of aldehydes and of carboxylic acid derivatives. Enamines and imines anions.
Conjugate additions of enolates.

T4. Carbanions (II). Aldol condensation: General, regiochemistry, stereochemistry and intramolecular condensation mechanism.
Condensation reactions of imines. Acylation of enolates. Phosphorus and sulfur ylides.

T5. Carbenes and nitrenes. Structure and stability of carbenes. Generating carbenes. Reactions of carbenes: addition, insertion and
transposition. Nitrenes. Transpositions to electron deficient nitrogens.

T6. Radicals. Generation and characterization of free radicals. Mechanisms of radical reactions: substitution reactions; addition
reactions; intramolecular reactions; transpositions and fragmentations.

T7. Photochemistry. General principles: photochemical excitation; electronic transitions. Photochemical reactions: photochemical
reactivity of the ketones; photochemistry of olefins and aromatics.

T8. Pericyclic reactions. Main cycloaddition reaction and their applications in organic synthesis: Diels-Alder; 1,3 dipolar additions; [2 +
2]-cycloadditions. Sigmatropic transpositions: ene reactions; thermal elimination reactions.

T9. Oxidation reactions. Oxidation of alcohols to aldehydes, to ketones and to carboxylic acids. Adding oxygen to carbon-carbon double
bonds. Breaking carbon-carbon bonds. Oxidation of ketones and aldehydes. Allylic oxidation.

T10. Reduction reactions. Hydrogen addition. Hydrides of Group III: reduction of the carbonyl group and other functional groups. Group
IV hydrides. Reductions with metals in solution. Reductive deoxygenation of carbonyl compounds.

NATURAL PRODUCTS
T11. The chemistry of natural products. General aspects. Biosynthesis and determining biosynthetic sequences. Nature of biosynthetic
reactions. Mechanistic considerations in biosynthetic processes.

T12. Amino Acids. General aspects and properties. Synthetic methods for racemic and chiral compounds. Reactivity and derivatives.

T13. Polypeptides and proteins. General aspects. Sequencing of peptides and proteins. Synthesis of polypeptides. Structure of peptides
and proteins.

T14. Carbohydrates. General aspects. Definitions and classification. Structure and conformational analysis. Reactions of the carbonyl
group of the monosaccharides: nucleophilic reactions and oxidation reactions. Reactions of hydroxyl groups on monosaccharides.
Oligosaccharides and polysaccharides.

T15. Natural products derived from acetate: Via del acetilpolimalonato. Fatty acids and related compounds: synthesis and biosynthesis.
Arachidonic acid cascade: prostaglandins, leukotrienes, thromboxanes and prostacyclins.

T16. Terpenes. Classification. Techniques of structural elucidation. Biosynthesis of terpenes. General aspects of monocyclic and bicyclic
monoterpenes. Acyclic and cyclic sesquiterpenes. Diterpenes: synthesis of vitamin A. Triterpenos: squalene. Tetra and polyterpenes:
general aspects.

T17. Steroids. Structural features. Determination of stereochemistry of steroids. Steroids of biological interest. General aspects of
steroid biosynthesis. Total synthesis of cholesterol.

T18. Compounds derived from the shikimate pathway. Shikimic acid biosynthesis. Chemical synthesis and reactivity. Tryptophan
biosynthesis and related compounds. Gallic acid biosynthesis, depsids and gallotannins. Folic acid biosynthesis. Phenylalanine,
hydroxycinnamic acid derivatives and lignin.

T19. Nucleic acids. Nucleosides and nucleotides: an overview and synthesis. Deoxyribonucleic acid, ribonucleic acid.

Content for academic year 2025-26

27/4/26, 9:54 ADVANCED ORGANIC CHEMISTRY

https://cvnet.cpd.ua.es/Guia-Docente/GuiaDocente/Index?wcodasi=26035&wlengua=en&scaca=2025-26# 4/6



T20. Alkaloids. Introduction. Biosynthesis. Ergot alkaloid derivatives ornithine, lysine, phenylalanine, tyrosine, tryptophan, etc. General
aspects. Determination of alkaloid structures: degradative and reductive methods.

PROGRAM FOR LABORATORY ACTIVITIES
Practice 1 (P1-3h ): Synthesis of (S) -2-hydroxy -3- methylbutanoic acid.
Practice 2 (P2-3h ): Aromatic electrophilic substitution. Synthesis of 4,4` -di -tert - butylbiphenyl.
Practice 3 (P3-3h ): Horner - Wadsworth- Emmons reaction. Preparation of ethyl cinnamate .
Practice 4 (P4-3h ): Mannich Reaction: Synthesis of indol alkaloid Gramina .

 

 

Assessment

Controls can not be make up, except in exceptional cases prior acceptance of proof (illness, accident, etc.).
The marks for the student in all activities of continuous assessment will be used to calculate the weighted average with the final exam in
June, or in his case, that of July. There is a minimum grade on the final exam (4/10) and laboratory practices (4/10). Once this cut-off
mark is reached, the weighted average will be the final grade for the course. If not,  the students will not be able to pass the subject,
being its final qualification the minimum between the note of the non-passed block or the value 4.0.

None of the proposed activities will be maintained form an academic year to the next, unless the teachers involved considered
appropriate.

In the case of extraordinary evaluation (student with <12 credits plus the TFG to end its degree), this will include a) a statement  to be
agreed relating to Part 1 (mechanisms-synthesis) or 2nd part (natural products) of the subject (50%), and b) a written exam related to
the complementary contents (part 2-natural products or part 1-mechanisms-synthesis, respectively). On both sides a cut-off mark of 4
points will be established.

 

The theoretical / practical work done must be original. The detection of copying or plagiarism will
score of "0" in the corresponding test. The Department and Faculty management will be informed about
this incidence. The reiteration in the conduct in this or another subject will entail the notification to the vice-rector
corresponding of the offenses committed so that they study the case and sanction according to the legislation (Regulation
of academic discipline of the official Centers of Higher Education and Technical Education dependent
of the Ministry of National Education BOE 10/12/1954) and according to the Student Statute of the University of Alicante.

Description Criteria Type Weighting
system

Controls Short tests (20 min) about about contents
related to the group tutoring problems.

ACTIVITIES OF
EVALUATION DURING
THE SEMESTER

24

Laboratories In the laboratory: Attitude and aptitude of the
student, respect for safety standards and the
results achieved. General monitoring of the
development of practice.
In the lab notebook: Annotations of the
methodology used, the results obtained and
the issues raised.

ACTIVITIES OF
EVALUATION DURING
THE SEMESTER

16

Seminar
problems

Participatory workshops series problems.
Resolution by the teacher and student in
class.

ACTIVITIES OF
EVALUATION DURING
THE SEMESTER

10

Assessment procedures and criteria 2025-26

27/4/26, 9:54 ADVANCED ORGANIC CHEMISTRY

https://cvnet.cpd.ua.es/Guia-Docente/GuiaDocente/Index?wcodasi=26035&wlengua=en&scaca=2025-26# 5/6



Final exam Written exam. It will consist of questions of
theoretical and practical covering all content
taught in the course. It must meet a minimum
standard of general knowledge in this
paragraph, which is set at 4/10

FINAL TEST 50

 

Exam session Date Time Group - Classroom(s)
allocated

Comments

(C3) Periodo ordinario
para asignaturas de
segundo semestre y
anuales

10/06/2026 09:00 -
12:00

CI/0002 

(C4) Pruebas
extraordinarias para
asignaturas de grado y
máster

09/07/2026

   

 

 

Official exam dates for academic year 2025-26
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