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A short exercise in literature searching is described which is 
suitable for students in the second year of a BSc chemistry 
course. The exercise was devised in order to help students 
to become familiar with the primary literature, before they 
start on a final year project involving a literature survey. Each 
student is given the structure of an organic compound and is 
required to find specified information about it in the primary 
literature. 

of the background pertaining to their research topic, carrying 
out the experimenta l work and writing a project report for 
wh ich the literature survey served as an introduction. For too 
many students the literature search was hindered by their 
unfamiliarity with the highways and byways of the chemical 
l iterature and we felt it would be helpful for them to be given 
some experience before they have to do it in earnest as part 
of thei r projects. 

.A. solution 

In 1 995-96 we introduced a literature searching exercise a, 
part of the second year organic chemistry practica l course. -' 
It was weighted the same as two lab experiments to justif} 
the amount of time the students were expected to spend or 
it ( 12- 1 6  h rs tota l ) .  The exercise consisted of giving ead 
student the structure of a (different) organic compound anc 
asking them to find ( and correctly reference ) informatior 
about it in the literatu re. They were told to: 

1 .  Find its melting point (and the solvent from which it wa, 
recrystallised) or the boiling point {and the pressure a1 
which it was disti l led), giving the reference to the soum 
from which the information was obtained (only primaf) 
sources count! ) .  

2. Describe a published synthesis for the compound, givini:
the reference to the source from which the informatior
was obtained (only primary sources count ! ) .

3 .  Give the ear l iest reference mentioning i t  (only primaf) 
sources count! ) .  

4. G i ve a paper  published between 1 970 and 1 980
referring to i t .  If they can't find one, to  extend the seard
to the 60-s ( only primary sources count ! ) .

The compounds were rclati vely simple: a ring or two wid 
two or three functional groups, just enough to get them ou 
of the range of typical textbook examples . They were al 
selected from the Merck Index, wh ich was a quick way o 
getting a range of structures of the right degree of com plcxi� 
and for wh ich the required information was guaranteed t< 
be ava ilable. Figure 1 shows some of the compounds used. 

The students were given these problems during an hou 
long introductory talk designed to help them on their wa) 
The ta l k  included information about the structure of th 
chemical l iterature, definitions of 'primary', 'secondary' am 
'tertiary' sources with examples of each, descriptions of th 
structure and organisations of Chemical Abstracts, Beilstei1 
and other such compendia and they were given some genera 
advice on how to approach the problems4 . They were the1 
given a month to do the search with encouragement to com 

Introduction 

It is the com monly held view in the world of education, that 
the important thing for students is not so much to know a 
great deal but to be able to find information  when they need 
it. And yet, in most chemistry courses we expect students to 
con centrate on lea rning the principles and practice of 
chemistry and a certain  amount of basic material  to provide 
the necessary foundations for the subsequent acquisition of 
specialised knowledge as part of the individual 's professional 
development. We also hope, incidenta!ly, that in the process 
of chemical instruction students will pick up the skills of using 
the l iterature and the art of finding information as and when 
it is  needed. 

This matter need not be left to hope and chance and there 
are reports in the educationa l literature1 ,2 descri b i ng 
approaches to the teaching of chemical information retrieval . 
We have also introduced such instruction, but the amount of 
time avai lable for it was much less than the l 5 timetabled 
sess i ons 111 one approach 1 and we have made a conscious 
decision to concentrate  on paper sources rather than 
electron ic ones ( for a different view see ref. 2) since the latter 
tend  to have relatively recent starting points: BIDS in 1 98 1 ,  
CA-Onl ine i n  1 967; w e  also wanted to combat the all too 
common attitude that if something is not on an electronic 
database,  it does not exist. Moreover, we felt  that it is always 
easier to persuade students to make the move from printed 
paper to screen than vice versa . 

In the fi rst year or two of their studies our students are 
directed mainly to textbooks, to some specialist monographs 
and to the occasional original paper with full bibliographic 
deta i ls given. Up to that point they have  no need to search 
the pr imary literature. Wh at follows is an account of an 
exerci se which is intended to introduce them to that. 

The prohlern 

For many years our srndents have done a final year project 
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Figure 1: A typical set of compounds used in the library 
exercises 
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also asked to fill in a questionnaire about their own particular 
experiences in working through this exercise. 

Results 

The student responses to the four tasks ranged from good to 
excellent, Given the simple nature of the tasks, it was difficult 
to get the answers wrong, once the appropriate sources have 
been found. Mistakes were made in translation (benzine in a 
German paper was translated as benzene instead of the 
petroleum ether it is) or in understanding what is meant by 
published synthesis (taken by one student as being just the 
final step in a sequence leading to the specified produce}. Apart 
from these, the mistakes were in presentation: not giving the 
initials of authors, etc. 

One problem revealed was the students' difficulty with 
naming their compounds. Apart from the introductory 
organic courses, nomenclature (being boring) plays little part 
in their later instruction with the result that when they start 
doing real chemistry they have problems. 

Conclusions 

The student view- from the questionnaires 
1. Their previous experience in finding information ranged 

from none to some, using BIDS and finding references 
when given the precise details (journal, volwne, year and 

for in this exercise was new to all of the students. 
2. They set about finding the reqmred information mostl: 

by following the initial advice and starting with formul: 
indices coupled with names for the compounds. Man: 
of the students found the Merck Index a helpful sourc, 
of information, not surprisingly, smce the compound: 
were picked from that in the first place. (This is noV1 
changed}. Once armed with reliable names and som! 
initial information, they went to Beilstein and t( 
Chemical Abstracts, especially for the answers tc 

questions 3 and 4. 
3. The source of the greatest difficulty was the use 01 

Beilstein, partly owing to the unfamiliarity of it, 
organisation, partly owing to the fact that it is not ir 
English. This was also a complaint made against somt 
authors who were inconsiderate enough to write in othe, 
languages! Other questionnaire responses identified 
knowing where to start and naming the compound as 
the main source of problems, the last combined with the 
fact that in Chemical Abstracts the names may change 
over time. 

4. The introductory talk had a mixed reception, but the 
comments included many useful suggestions for its 
improvement. These were mainly for a more detailed 
introduction to Beilstein and for worked examples of 
finding information in it and in the Chem Abs indices. 

5. All students reported that they now know their way 
around the chemistry section of the library (cf. the title!). 
Other 'discoveries' reported were: knowing how to find 
information about particular compounds, how to use 
literature sources, how stressful the search can be, the 
skill involved in eliminating unwanted information 
sifting out what is really needed, and last, but not least, 
some chemistry. 

6. All students thought the exercise worth while. Most 
respondents recognised the relationship between what 
they did here and the skills needed for the task facing 
them when starting their projects. The one person with 
some reservation conceded that it was quite interesting 
but complained that some compounds were much easier 
to find information on than others and that this is a bit 
unfair! 

The students were asked again at the end of their project 
work whether they felt the library exercise had helped. The 
answers were emphatically yes, so the original objective has 
been achieved. 

Lessons learned 
1. We are revising the list of compounds on offer. Picking 

them from the Merck Index means that, once the 
students have found the book, they can cut short a lot 
of the exercise. The compounds will be replaced with 
others of a similar kind selected from the indices of 
Beilstein (4th supplement). This method of selection 
guarantees that each problem is tractable. Entries in 
successive supplements is evidence for continued interest 
in the comoound. This makes it more th,m likelv th::it it 



so that the requirements of task 4 can be met. The 
Beilstein entry will contain a boiling/melting point with 
a reference {task 1) and this will provide (at least) a 
starting point for finding the information in tasks 2 and 
3. 

2. The introductory talk has been modified to include a 
more detailed and illustrated discussion of the use of 
Beilstein and Chemical Abstracts. 
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4. They were directed at published advice on finding chemical 
information. This included the excellent chapter in March J 
1992 Advanced Organic Chemistry 4th ed, Appendix A, p 

1239 (Wiley) and books, such as: Crane EJ, Patterson AM 
and Marr £B 1957 A guide to the literature of chemistry, 2nd 

ed (Wiley}; Maizell RE 1979 How to find chemical 

information (Wiley}; Mellon MG 1982 Chemical 

publicatio11s - their nature and use (McGraw-Hill); Bottle RT 
and Rowland J F B 1993 Information sources in chemistry 

{Bowker-Saur). The 1996-97 class also had their attention 
drawn to the excellent Web page by Dr Jeffrey Cosper at 
'httpJ/www.brunel.ac.uk/depts/chem/ch361a/lect.htm' from 
which one may also infer that such instruction is part of the 

undergraduate chemistry experience at Brunel University. 

UNIVERSITY CHEMISTRY EDUCATION 1997,(1) 7 


