ORGANIC CHEMISTRY IN THE FOUR YEAR
COURSE AT THE UNIVERSITY OF LEIPZIG

S. HAuPTMANN

Karl-Marx University, Leipzig

In the course of the reorganization of higher education taking place in
the German Democratic Republic at present it has become necessary to
shorten the chemistry courses at the universities and technical colleges
from the hitherto five years to four years. The following conditions obtain:

First: A curriculum which provides for forty one weeks of study per year,
thirty hours per week of lectures, consultations and laboratory work, and
twenty five hours per week for individual study.

Second: The standard of the graduates should be at least equal to, and if
possible higher, than that achieved in the five year course.

Third: The course should be productively academic or scientific, the
students entering into research work as early as possible.
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'The following system is proposed for dealing with this problem (see
Figure 1). The course is to be divided into three sections: basic course (two
years), specialized course (one year) and research course (one year for
chemists and three years for graduate chemists). Only the best students
begin this course, about twenty per cent every year.

The curriculum for the basic course is the same at all universities and
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technical colleges. Fundamental scientific knowledge of the chemist is
taught as a basis for the subsequent specialized and research courses.
Training in general chemistry, physical chemistry, inorganic chemistry,
organic chemistry, analytical chemistry, physics, mathematics and philosophy
is well balanced. The interlacing of these subjects or fields can be shown by a
network diagram (see Figure 2). This is a very simplified diagram: for
example, one line represents the quantum theory, and the traditional
limits between these fields are beginning to disappear. We hope that we will
be able to say in a few years: That’s all general chemistry.

Figure 3 shows the tabulated hours to the network diagram and one can
see that organic chemistry is taught in the last quarter of the basic course,
twenty one weeks. Organic chemistry is taught in four parts. The first part
is a condensed revision or repetition of the high school curriculum with
programmed teaching aids. After this part the student knows all the classes
of carbon compounds, their nomenclature and the three-dimensional
structure of their molecules, he can determine the formula of a compound
from experimental data and is capable of finding a compound in the litera-
ture. Figure 4 shows an algorism for finding the constitution of a compound,
Figure 5 shows schematically the structure possibilities of a carbon skeleton.

Figure 6 shows the important functional groups resulting from combina-
tion of carbon with the other elements of the periodic system and their
transformation by oxidation and reduction. In Figure 7 each free valence
of the groups signifies a hydrogen atom and for example toluene is 1 3,
benzamidine is 3 10 16, and so on. The conversion of acetic acid into
acetonitrile is 187 1816 1 12.

Figure 8 shows the derivatives of the carbonyl compounds and Figure 9
those of the carboxyl group. Each student is given these schemes and
he must work with them and with the textbook at home; his individual
study is controlled by seminars and examinations.

For the second part the student learns the fundamental types of reaction
of organic chemistry, and the possibilities of producing the bonds that occur
in the molecules of organic compounds (Weygand-Theilheimer system).
He must work with the relevant handbooks, plan chemical syntheses for
given compounds and be capable of finding a reaction in the literature.
In these two parts an intensive training is given in the use of handbooks,
chemical abstracts, chemical reviews etc.

After the third part the student knows the static electronic effects in the
molecules of organic compounds, he is acquainted with the fundamentals
of the theory of mesomerism and the MO theory, can determine the three-
dimensional structure of molecules from the degree of hybridization of the
atoms, can calculate simple conjugated systems according to the LCAO-
MO-method and interpret molecule diagrams.

After the fourth part the student knows the most important reaction
mechanisms and the methods of their recognition, he knows the relation-
ships between structure and reactivity of carbon compounds, including
steric effects, he can judge the reactivity of a compound from its structure,
he is able to assess the influence of the reaction conditions on the course of
the reaction, and is in a position to give thought to the optimization of the
reaction conditions with a view to the desired product.
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