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Experimental Organic Chemistry B Gilbert and Martin

4. Table of Reactants and Products. Set up a Table of Reactants and Products as

an aid in summarizing the amounts and properties of reagents and catalysts
being used and the product(s) being formed. Only those reactants, catalysts,
and products that appear in the main reaction(s) should be listed in the table;
many other reagents may be used in the work-up and purification of the reac-
tion mixture, but these should not be entered in the table.

Your instructor will have specific recommendations about what should
appear in the table, but the following items are illustrative.

a. The name and/or structure of each reactant, catalyst, and product.
b. The molar mass of each compound.

c. The weight used, in grams, of each reactant and the volume of any liquid
reactant. We recommend that the weight and/or volume of any catalysts
used be entered for purposes of completeness.

d. The molar amount of each reactant used; this can be calculated from the
data in Parts b and c.

e. The theoretical mole ratio, expressed in whole numbers, for the reactants
and products; this ratio is determined by the balanced equation for the reac-
tion, as given in Part 3.

f. Physical properties of the reactants and products. This entry might include
data such as boiling and /or melting point, density, solubility, color, and odor.

g. Asdirected by your instructor, either briefly summarize the MSDS data
(Sec. 1.10) for the solvents, reagents, and products encountered in the
experiment or give a reference to where a printout of these data is located.

. Yield Data. Compute the maximum possible amount of product that can be

formed; this is the theoretical yield. This can easily be calculated from the
data in the Table of Reactants and Products as follows. First determine which
of the reactants corresponds to the limiting reagent. This is the reagent that
is used in the least molar amount relative to what is required theoretically. In
other words, the reaction will stop once this reactant is consumed, so its
molar quantity will define the maximum quantity of product that can be pro-
duced. From the number of moles of limiting reagent involved and the bal-
anced equation for the reaction, determine the theoretical yield, in moles
(written as “mol” when used as a unit, as in “g/mol”), of product. This value
can then be converted into the theoretical yield in grams, based on the molar
mass of the product.

Once the isolation of the desired product(s) has been completed, you
should also calculate the percent yield, which is a convenient way to express
the overall efficiency of the reaction. This is done by obtaining the actual yield
of product(s) in grams, and then applying the expression in Equation 1.1. Gen-
erally, the calculated value of percent yield is rounded to the nearest whole
number. As points of reference, most organic chemists consider yields of 90%
or greater as being “excellent,” and those below 20% as “poor.”
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. Synopsis of and Notes on Experimental Procedure. Provide an outline of

the experimental procedure that contains enough detail so that you do not
have to refer to the textbook repeatedly while performing the experiment.



10.

11.

12.

Chapter 1 B Introduction, Record Keeping, and Laboratory Safety 9

Note any variations that you use, as compared to the referenced procedure,
and observations that you make while carrying out the formation and isola-
tion of the product(s).

. Observed Properties of Product. Record the physical properties of the product

that you have isolated in the experiment. Appropriate data under this heading
might include boiling and/or melting point, odor, color, and crystalline form, if
the product is a solid. Compare your observations with those available on the
compound in various reference books (for example, the CRC Handbook of Chem-
istry and Physics or Lange’s Handbook of Chemistry).

. Side Reactions. If instructed to do so, list possible side reactions (those reactions

leading to undesired products) that are likely to occur in the experiment. It is
important to consider such processes because the by-products that are formed
must be removed by the procedure used to purify the desired product. You may
need to consult your lecture notes and textbook in order to predict what side
reactions might be occurring.

. Other Methods of Preparation. If instructed to do so, suggest alternative meth-

ods for preparing the desired compound. Such methods may involve using
entirely different reagents and reaction conditions. Your lecture notes and text-
book can serve as valuable resources for providing possible entries for this
section.

Method of Purification. Develop a flow chart that summarizes the sequence of
operations that will be used to purify the desired product. The chart will show
at what stages of the work-up procedure unchanged starting materials and
unwanted by-products are removed. By understanding the logic of the purifi-
cation process, you will know why each of the various operations specified in
the purification process is performed.

Purifying the final product of a reaction can be the most challenging part of
an experimental procedure. Professional organic chemists are constantly required
to develop work-up sequences that allow isolation of a pure product, free from
starting materials and other contaminants. They do this by considering the chem-
ical and physical properties of both the desired and undesired substances, and it
is important for you to gain experience in devising such schemes as well.

Interpretation of Instrumental Data. If instructed to do so, discuss any instru-
mental data, such as gas-liquid chromatographic analyses and spectral data
you have obtained or that are provided in the textbook.

Answers to Exercises. Enter answers to any exercises for the experiment that
have been assigned from the textbook.

A detailed example of the write-up for a preparative experiment involving the

dehydration of cyclohexanol (Sec. 10.3) is given in Figure 1.2. You may not actually
perform this reaction; nevertheless, you should carefully study the example in
order to see how to prepare specific entries for the first eight items listed. The various
entries in Figure 1.2 are labeled with circled, boldface numbers and are discussed fur-
ther in the following paragraphs. It is assumed for illustrative purposes that an
actual yield of 2.7 g is obtained.

Use a new page of the notebook to start the entries for the experiment. Provide
information that includes your name, the date, the title of the experiment, and
a reference to the place in the laboratory textbook or other source where the
procedure can be found.



