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Figure 1: The Jacobs University 3C-Model
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Figure 2: Schematic Study Plan for MCCB

 

 

* mandatory for minor students (default minor)
m = mandatory
me = mandatory elective
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Medicinal Chemistry and Chemical Biology (MCCB)
Matriculation Fall 2020

Program-Specific Modules Type Assessment Period Status¹ Sem. CP Jacobs Track Modules (General Education) Type Assessment Period Status¹ Sem. CP

Year 1 - CHOICE 45 15
Take the mandatory CHOICE modules listed below. This is a requirement for the MCCB program.

Unit 1: Foundations of Medicinal Chemistry & Chemical Biology (default minor ) 15 Unit: Methods / Skills 10
CH-110 Module: General Medicinal Chemistry & Chemical Biology (default minor) m 1 7.5 JTMS-MAT-07 Module: Mathematical Concepts for the Sciences Final exam m 1 5
CH-110-A General Medicinal Chemistry & Chemical Biology Lecture 5 JTM S-07 M athematical Concepts for the Sciences Lecture Written examination Examination period
CH-110-B General Medicinal Chemistry & Chemical Biology Tutorial Tutorial 2.5
CH-111 Module: General Organic Chemistry (default minor) m 2 7.5 JTMS-SCI-17 Module: Physics for the Natural Sciences Final exam m 2 5
CH-111-A General Organic Chemistry Lecture Written examination Examination period 5 JTM S-17 Physics for the Natural Sciences Lecture Written examination Examination period
CH-111-B General Organic Chemistry Laboratory Lab Lab Reports During the semester 2.5

Unit 2: General Biochemistry and Cell Biology 15 Unit: Language m 5
CH-100 Module: General Biochemistry   m 1 7.5 German is default language. Native German speakers take modules in another offered language.
CH-100-A General Biochemistry Lecture Written examination Examination period 5 JTLA-xxx Module: Language 1 m 1 2.5
CH-100-B General Biochemistry Laboratory Lab Lab reports During the semester 2.5 JTLA-xxx Language 1 Seminar Various Various me
CH-101 Module: General Cell Biology m 2 7.5 JTLA-xxx Module: Language 2 m 2 2.5
CH-101-A General Cell Biology Lecture Written examination Examination period 5 JTLA-xxx Language 2 Seminar Various Various me
CH-101-B General Cell Biology Laboratory Lecture Lab Reports During the semester 2.5

Unit 3: CHOICE (own selection) me 15
Take two further CHOICE modules from those offered for all other study programs2

Year 2 - CORE 45 15

Take all CORE modules listed below or replace the mandatory elective (me) modules (15 CP) with suitable CORE modules from other study programs 2 

Unit 1: Medicinal Chemistry & Chemical Biology (default minor) 15 Unit: Methods / Skills 10
CO-420 Module: Medicinal Chemistry (default minor) m 3 5 JTMS-SCI-16 Module: Analytical Methods m 3 5

JTM S-16 Analytical Methods Lecture Written examination Examination period
Written examination Examination period JTMS-SCI-18 Module: Plant Metabolites and Natural Products m 4 5

Presentation During the semester JTM S-18 Plant Metabolites and Natural Products Lecture Written examination Examination period
CO-421 Module: Chemical Biology (default minor) m 4 5
CO-421-A Chemical Biology Lecture Written examination Examination period
CO-422 Module: Pharmaceutical Chemistry (default minor) m 3+4 5
CO-422-A Pharmaceutical Chemistry I Lecture 3 2.5
CO-422-B Pharmaceutical Chemistry II Lecture 4 2.5

Unit 2: Organic and Analytical Chemistry 15 Unit: Language 5
CO-423 Module: Advanced Organic Chemistry m 3 5 German is default language. Native German speakers take modules in another offered language.
CO-423-A Advanced Organic Chemistry Lecture Written examination Examination period JTLA-xxx Module: Language 3 m 3 2.5
CO-443 Module: Scientific Software and Databanks me 4 5 JTLA-xxx Language 3 Seminar Various Various me
CO-443-A Scientific Software and Databanks Seminar Report During the semester JTLA-xxx Module: Language 4 m 4 2.5
CO-424 Module: Advanced Organic and Analytical Chemistry Lab m 3 5 JTLA-xxx Language 4 Seminar Various Various me
CO-424-A Advanced Organic Chemistry Laboratory Lab Lab Reports 2.5
CO-424-B Analytical Chemistry Laboratory Lab Lab Reports 2.5

Unit 3: Drug Screening and Docking 15
CO-425 Module: High Throughput Screening me 3 5
CO-425-A High Throughput Screening Lecture Written examination Examination period
CO-426 Module: Physical Chemistry and Molecular Modelling me 4 5
CO-426-A  Physical Chemistry and Molecular Modelling Lecture Written examination Examination period
CO-427 Module: MCCB Laboratory m 4 5
CO-427-A M edicinal Chemistry & Chemical Biology Laboratory Lab Lab Reports During the semester 5

Year 3 - CAREER 45 15

CA-INT-900 Module: Internship / Startup and Career S kills m 4/5 15 Unit: Big Questions 10

CA-INT-900-0 Internship / Startup and Career Skills Internship Report/Business Plan During the 5th semester
JTBQ-BQ

Module: Big Questions m
5/6

CA-MCCB-800 Module: Seminar / Thesis MCCB m 6 15 Take a total of 10 CP of Big Questions modules (each 2.5 or 5 CP) as mandatory elective various Various Various me 10

CA-M CCB-800-T Thesis MCCB Thesis 15th of M ay 12 Unit: Community Impact Project 5

CA-M CCB-800-S Seminar M CCB Seminar During the semester 3 JTCI-CI-950 Module: Community Impact Project m 5 5
Unit: Specialization MCCB m 15 JTCI-950 Community Impact Project Project Project Examination period

Take a total of 15 CP of specialization modules
CA-S-MCCB-801 Advanced Organic Synthesis Lecture Oral examination Examination period me 6 5

CA-S-MCCB-802 Fluorine in Drug Development Lecture Oral examination Examination period me 5 2.5

CA-S-MCCB-803 Current Topics in the Molecular Life Sciences Seminar Presentation During the semester me 5 5

CA-S-xxx Specialization electives (from CBT and BCCB) (see study program handbook)2 Various Various me 5/6 5

Total CP 45 180
¹ Status (m = mandatory, me = mandatory elective) 
² For a full listing of all CHOICE / CORE / CAREER / Jacobs Track modules please consult the CampusNet online catalogue and /or the study program handbooks.

Examination period

Oral examination Examination period

During the semester

CO-420-A M edicinal Chemistry Lecture

Thesis and 
Presentation

Written examination

 

Figure 3: Study and Examination Plan
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A chemical laboratory is a place for exploration, and the second semester of organic laboratory 
places you squarely in that environment. Here you will set up your own reactions and be taught 
why an atmosphere of nitrogen, free of moisture, is required when using more reactive reagents. 
You will also expand your techniques, e.g., employing distillation, and be exposed to important 
instrumentation, e.g., nuclear magnetic resonance, for product identification. Importantly, you will 
begin to appreciate the entire process of designing and then performing a reaction. Starting from 
your reaction table displaying the required stoichiometry and weight or volume of the starting 
materials, to the order and timing of compound additions, to the isolation of your pure product 
whose structure you can support via chromatographic and/or spectroscopic evidence. On 
completing this laboratory you will have an appreciation for the manipulation of common organic 
functional groups and by extension, some of the challenges of synthesizing a pharmaceutical drug. 

Analytical chemistry is an important applied area of chemistry. This part of the laboratory module 
will introduce students an introduction to experimental analytical chemistry. The use of 
spectrometers and chromatographic equipment will be demonstrated to students followed by set 
experiments to be performed independently by the students. A set of six dedicated experiments 
on UV/Vis-, NMR-, and IR spectroscopy, mass spectrometry, gas chromatography and HPLC will be 
performed by the students in small groups (2-3 students) under supervision. Subsequently 
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students are asked to record their data, interpret their experimental findings, estimate errors, and 
report them. 
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Module Name Module Code Level (type) CP 

Mathematical Concepts for the Sciences JTMS-MAT-
07 

Year 1 (Methods) 

Module Components 
 
 

Number Name Type CP 

JTMS-07 Mathematical Concepts for the Sciences 

Module 
Coordinator(s) 
 
Marcel Oliver, Tobias 
Preußer 

Program Affiliation 
 
 •Jacobs Track – Methods and Skills 

Mandatory Status 
 
Mandatory for BCCB; 
CBT, EES and MCCB 

☒

 
 
Co-
requisites 
 
☒ None                                                   

 
 
Knowledge, 
Abilities, or Skills 

 
 

Frequency 
 
Annually 
(Fall) 

Forms of Learning and 
Teaching 
 
 
 

Duration 
 
1 semester 

Workload 
 
125 hours 
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Content and Educational Aims 

Intended Learning Outcomes 

By the end of this module, students will be able to 

 identify important types of quantitative problems in the natural sciences; 

 select and use key solution strategies, methods, and tools; 

 explain and apply linear algebra concepts and techniques; 

 analyze models and observations of natural systems using derivatives and integrals; 

 classify differential equations, find equilibria, and apply standard solution methods; 

 process data by means of descriptive statistics and basic regression techniques.  

E. N. Bodine, S. Lenhart, and L. J. Gross (2014). Mathematics for the Life Sciences. Princeton: 
Princeton University Press. 

D. Cherney, T. Denton, A. Waldron (2013, June). Linear Algebra. Retrieved from: 
https://www.math.ucdavis.edu/~linear/. 

K.F. Riley, M.P. Hobson, and S.J. Bence (2002). Mathematical methods for physics and engineering, 
Cambridge: Cambridge University Press. 

M. Corral. Vector Calculus (2008). Retrieved from: http://www.mecmath.net/calc3book.pdf. 

Usability and Relationship to other Modules 

 

 Mandatory for a major in BCCB, CBT, EES, and MCCB 
 
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By the end of this module, the students should be able to 

 design and develop a Business Case based on the tools provided by modern 
Biotechnology; 

 explain the interplay between Science, Technology and Economics / Finance; 
 use their disciplinary factual and methodological knowledge to reflect on interdisciplinary 

questions by comparing approaches from various disciplines; 
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Figure 4: Intended Learning Outcomes Assessment-Matrix
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Semester 1 2 1 2 3 4 3/4 3 4 3 3 4 4 4 3 4-5 5 6 5 5 6 6 1-4 5 5 1-4
Mandatory/mandatory elective m m m m m m me m m m me me m m m m me me me me m m m m m m
Credits 7.5 7.5 7.5 7.5 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0  5.0 15 5.0 5.0 5.0 5.0 3.0 12.0 20.0 5.0 10.0 10.0

Program Learning Outcomes A E P S
T1 x x x x x x x x x x
T2 x x x x x x
T3 x x x x x x x x x x x x
T4 x x x x
T5 x x x x x x x x x
T6 x x x x
T7  x x x x x x x x x
T8 x x x x x x
T9 x x x
T10 x x x x x
T11 x x x x x x x x x
T12 x x x x x x
PW1 x x x x x
PW2 x x x x x
PW3 x x x x x x
PW4 x x x x x
PW5 x x x x
PW6 x x x x
PW7 x x x x x x x
PW8 x x x x x x x x
TS1 x x x x x x x x x x x x x x x x x
TS2 x x x x x x x x
TS3 x x x x x x x x x x x x x x x x x x x
TS4 x x x x x x x x
TS5 x x x x x x x x x
TS6 x x x x x x x x x x x x x x x x x x x
TS7 x x x x x x x
TS8 x x x x x x x
TS9 x x x  x x x x x x x x x x x
TS10 x x x x x x x x x x
TS11 x x x x x x x x x x x x x x x x
Assessment Type
Oral examination x x x
Written examination x x x x x x x x x x x x x
Project x x
Essay (thesis) x
(Lab) report x x x x
Poster presentation
Presentation
Various x x x x
Module achievements/bonus achievements x x x

Competencies*

*Competencies: A-scientific/academic proficiency; E-competence for qualified employment; P-development of personality; S-competence for engagement in 
society
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