
. 

New Drugs for Old 
Simon Belt*, Tina Overton̂ , Stephen Summerfield 

 

*University of Plymouth, ̂ University of Hull 
2002 

 

 

 

Copyright Royal Society of Chemistry. For a copy of the Tutor Guide contact 
t.l.overton@hull.ac.uk or sbelt@plymouth.ac.uk. 



©Royal Society of Chemistry 

 

Appendix A: Student Handouts 
 

Introductory Overheads         A-1 

 

Letter from Dr. Overdone         A-4 

 

Drug development Card Game        A-6 

 

Identification of Components         A-10 

 

Synthesis of Active Component        A-28 

 

Urgent Message from Green Chem Inc.       A-29 

 

The Aspirin Story          A-30 

 

New Drugs for Old (answer overhead)       A-31 
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New Drugs for Old 
 

You are screening natural herbal  

remedies for their active ingredients.  

 

Dr. Overdone has offered you some dried  

leaves that he claims cured his high fever. 
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New Drugs for Old 
 

SCIENTIFIC SKILLS  

 pharmaceutical analysis 

 interpretation of MS, FT-IR 

& NMR spectra 

 separation and purification 

techniques  

 economics: costing synthetic 

routes 

 

TRANSFERABLE SKILLS  

 working with others 

 communication 

 decision making 

 analytical/critical thinking 

 independent learning 

 time management 
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What you need to do 
 

Part 1  

 Decide short term and long term plans 
 

Part 2  

 Interpret spectra 

 Identify active ingredient 
 

Part 3  

 Cost suitable reaction schemes 

 Recommend any further action 
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The University of Midshire 
Department of Anthropology 

Darwin Building, Beauport, Midshire. 

 

Green Chem Inc., 

University Science Park, 

Midshire. 

 

Dear Dr. Somersby, Director of Research 

 

Further to my communication of the 1
st
 January, I have returned from 

Malaysia and I would like to bring your attention to some remarkable 

observations that may interest your company who I know from my colleague, 

Dr. Allan Childus, are investigating natural herbal remedies. 

 

Deep in the interior, having lost most of my belongings including my 

medicine kit, I was taken ill with a high fever. The local ómidwife,ô a native of 

the Matillie Tribe gave me an infusion of a bitter tasting tea. The ómidwifeô 

explained that it is used to assuage the evil spirits that make the soul boil. She 

did warn that if the fight was prolonged, there could be stomach cramps and 

bleeding.  

 

On recovering I was able to discover that the tea was made from the dried 

leaves of a particular indigenous tree that I am reliably informed is not known 

outside this region and takes 50 years to reach maturity. 

 

I am willing to supply you with a suitable sample (about 250 g) of the dried 

leaves if you are still interested in investigating this remarkable remedy. I 

would like to see an outline of how you propose to proceed with the project.  

 

Yours sincerely 

 
Dr. S. Overdone 

The Company 
Your company is a subsidiary of the large international chemical / 

pharmaceutical company of Green-Chem Inc. which is based in the 

Science Park next to the University of Midshire, Beauport. 

 

Your parent company have tasked you to screen natural herbal 

remedies for their active ingredients.  

 

Initial Assignment 
In response to Dr. Overdone you must decide upon: - 
 

1. The immediate short term experiments that need to be carried 

out in order to isolate and characterise the active ingredients. 

 

2. The longer term plans after the active ingredient has been 

identified. 

 

Produce a one-page summary assuming that the compound is of further 

interest. This plan should be submitted in a sealed envelope with your 

companyôs name and those of the team members on the outside. 
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Card Game 
 

 

Use the cards to construct a logical sequence 

consistent with short and long-term plans 

 

 Place the cards in a logical order 

 The blank cards may be used 
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The University of Midshire 
Department of Anthropology 

Darwin Building, Beauport, Midshire. 

 

Green Chem Inc., 

University Science Park, 

Midshire. 

 

Dear Dr. Somersby, Director of Research 
 

Further to my communication of the 1
st
 January, I have returned from 

Malaysia and I would like to bring your attention to some remarkable 

observations that may interest your company who I know from my colleague, 

Dr. Allan Childus, are investigating natural herbal remedies. 
 

Deep in the interior, having lost most of my belongings including my 

medicine kit, I was taken ill with a high fever. The local ómidwife,ô a native of 

the Matillie Tribe gave me an infusion of a bitter tasting tea. The ómidwifeô 

explained that it is used to assuage the evil spirits that make the soul boil. She 

did warn that if the fight was prolonged, there could be stomach cramps and 

bleeding.  
 

On recovering I was able to discover that the tea was made from the dried 

leaves of a particular indigenous tree that I am reliably informed is not known 

outside this region and takes 50 years to reach maturity. 
 

I am willing to supply you with a suitable sample (about 250 g) of the dried 

leaves if you are still interested in investigating this remarkable remedy. I 

would like to see an outline of how you propose to proceed with the project.  
 

Yours sincerely 

 
Dr. S. Overdone 

The Company 
Your company is a subsidiary of the large international chemical / 

pharmaceutical company of Green-Chem Inc. and are based in the 

Science Park next to the University of Midshire, Beauport. 

 

Your parent company have tasked you to screen natural herbal 

remedies for their active ingredients.  

 

Initial Task  
1. Discuss what initial experiments you would carry out after 

receiving the sample of leaves in order to isolate the active 

ingredients. 

 

2. Place the cards in what you would consider a logical order to 

indicate how a new pharmaceutical is developed from the discovery 

of biological activity to the new product going on sale.  

 

3. The extra blank cards may be used to add any further steps that you 

consider important.  
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Making a mug of tea 
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A-10 

 

 

 

 

 

 

 

 

 

 

Biological activity 

observed 

 
 

 

 

 

 

 

 

 

 

Isolation of the  

active ingredient 

 
 

 

 

 

 

 

 

 

 

 

Structure  

determination 

 
 

 

 

 

 

 

 

 

 

Synthesis 

 
 

 

 

 

 

 

 

 

 

 

Toxicity screening 

 
 

 

 

 

 

 

 

 

 

 

Formulation 

 

 

 

 

 

 

 

 

 

Clinical trials  

 
 

 

 

 

 

 

 

 

Approval  

 
 

 

 

 

 

 

 

 

 

 

Marketing  

 
 

 

 

 

 

 

 

 

 

 

Economics 

 
 

 

 

 

 

 

 

 

 

Drug goes on sale 
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Extraction and  

separation of  

components 

 
 

 

 

 

 

 

 

 

 

 

Go to the Library  

 
 

 

 

 

 

 

 

 

 

 

Ethics 

 
 

 

 

 

 

 

 

 

 

Investigating  

analogs 

 
 

 

 

 

 

 

 

 

 

Investigation and 

modelling of the  

active site 

 

 

 

 

 

 

 

 

 

 

 

Stability trials  

 

 

 

 

 

 

 

 

 

 

 

Submit new drug 

application 

 
 

 

 

 

 

 

 

 

Packaging design 

 
 

 

 

 

 

 

 

 

 

 

Comparison with 

competition 

 
 

 

 

 

 

 

 

 

 

 

Mode of delivery 

 
 

 

 

 

 

 

 

 

 

Post-marketing/ 

licensing surveillance 
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Identification of Components 

 

Your technicians have carried out a Soxhlet extraction of the dried 

leaves that you supplied. Liquid-liquid extraction and chromatography 

have isolated the components A-D.  

 

Before the components are sent away to pharmacology for 

identification of the active ingredient, the compounds need to be 

characterised and their structures determined using the information 

supplied by your spectroscopy technicians. The following information 

has been obtained: 

 

 Physical appearance 

 Melting point 

 Solubility 

 UV/Visible spectrum 

 CHN analysis 

 FT-IR spectrum 

 Mass spectrum 

 1
H-NMR spectrum 

 13
C and DEPT NMR spectra 

 

From this information, the structure of the components can be 

determined.  

 

 

Notes 
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Compound A 

Appearance 

 

 

mp 

 

bp 

 

solubility  

 

 

Abs 

 

 

CHN analysis 

White crystalline powder that gradually discoloured in 

sunlight. 

 

157-159 C 

 

Decomposes 

 

Very soluble in ethanol, acetone & ether; soluble in 

chloroform; slightly soluble in water 

 

236 nm and 303 nm in aqueous acid;  

298 nm in aqueous alkali. 

 

C  60.87%, H  4.38% 

 

 
Compound B 

Appearance 

 

mp 

 

bp 

 

solubility  

 

 

 

Abs 

 

 

CHN analysis 

 

White plate crystals 

 

190-192 C (some decomposition) 

 

Decomposes 

 

Very soluble in water and propylene glycol; soluble in 

ethanol, glycerol; insoluble in ether, chloroform, benzene, 

oils, and fats. 

 

243 nm in 0.2 M ammonium sulfate solution;  

299 nm in basic solution 

 

C 40.92%, H  4.58% 

 
Compound C 

Appearance 

 

mp 

 

bp 

 

Solubility  

 

 

Abs 

 

CHN analysis 

Yellowish oily liquid with a sweet odour. 

 

-8,6 C 

 

220-224 C 

 

Soluble in chloroform & ether; miscible in ethanol & 

glacial acetic acid; very slightly soluble in water 

 

243 nm in aqueous acid. 

 

C  63.15%, H  5.30% 

 

 

 

 
Compound D 

Appearance 

 

mp 

 

bp 

 

solubility  

 

 

 

Abs 

 

 

CHN analysis 

 

Monoclinic crystals. 

 

122 C 

 

249 C 

 

Very soluble in ethanol, chloroform, ether, acetone and 

alkaline solution; soluble in oils: slightly soluble in pet. 

ether and water. 

 

230 nm and 273 in aqueous acid;  

269 nm in basic solution 

 

C 68.85%, H  4.95% 
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FT-IR spectrum of Compound A (KBr disc) 
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Mass Spectrum of Compound A 
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1
H-NMR spectrum of Compound A 


