Medicinal Chemistry Final Exam Study Guide
01) Which of the following statements is false?
Page reference: 4-5
a. Drug targets are normally macromolecules.
b. Drugs are generally smaller than drug targets.
c. Drugs are generally organic molecules.
d. Drugs usually act by forming covalent bonds with drug targets.
02) Which of the following statements is false with respect to a binding site?
Page reference: 4-5
a. It is part of a macromolecule that acts as a drug target.  
b. It contains binding regions.
c. It is normally a hollow or cleft on the surface of the drug target.
d. It is usually hydrophilic in nature.
03) Consider the molecule in blue bound to a binding site and identify the binding interactions (i-iv) that are formed by the various parts of the molecule to the binding site.

[image: image1.png]Hydrophobic
segion





Page reference: 5-9

a. i. = Van der Waals interactions 
b. ii. = Ionic bond

c. iii. = Hydrogen bond acceptor  
d. iv =. Hydrogen bond donor
04) Identify the binding interactions that might be possible at the specified positions of the following drug:
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Page reference: 5-9

a. i. = Hydrogen bond donor 

b. ii. = Van der Waals interactions 

c. iii. = Hydrogen bond acceptor 

d. iv. = Ionic interactions 

05) Identify the binding interactions that might be possible at the specified positions of the following drug.
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Page reference: 5-9

a. i. = Hydrogen bond acceptor 

b. ii. = Van der Waals interactions 

c. iii. = Ionic interactions 

d. iv. = Hydrogen bond donor 

06) Identify the binding interactions that might be possible at the specified positions of the following drug.
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Page reference: 5-9
a. i. = Ionic interactions

b. ii. = Hydrogen bond donor

c. iii. = Van der Waals interactions

d. iv. = Hydrogen bond acceptor

07) Which of the following statements is untrue about protein secondary structure?

Page reference: 18-19

a. The alpha-helix, beta-pleated sheet, and beta-turns are examples of protein secondary structure.

b. The ability of peptide bonds to form intramolecular hydrogen bonds is important to secondary structure.

c. The steric influence of amino acid residues is not important to secondary structure.

d. The hydrophilic/hydrophobic character of amino acid residues is not important to secondary structure.

08) Which of the following statements is untrue about protein tertiary structure?

Page reference: 19-21

a. Proteins fold up into a tertiary structure such that most amino acids with hydrophobic residues are exposed to the aqueous surroundings.

b. Proteins fold up into a tertiary structure such that most amino acids with hydrophilic residues are exposed to the aqueous surroundings.

c. Proteins fold up into a tertiary structure such that most amino 
acids with hydrophobic residues are in the centre and hidden from the aqueous surroundings.

d. Interactions between amino acid residues are important in protein tertiary structure.

09) Which of the following statements is not true regarding the active site of an enzyme?


Page reference: 31-32

a. An active site is normally on the surface of an enzyme.

b. An active site is normally hydrophobic in nature.

c. Substrates fit into active sites and bind to functional groups within the active site.

d. An active site contains amino acids which are important to the binding process and the catalytic mechanism.

10) Which of the following terms refers to the process by which a substrate binds to an active site and alters the shape of that active site?

Page reference: 33-34

a. Moulded fit.

b. Intermolecular bonding.

c. Induced fit.

d. Lock and key theory.

11) Which of the following descriptions best describes a cofactor?

Page reference: 35

a. A non-protein substance that is required by an enzyme if it is to catalyse a reaction. 

b. A non-protein organic molecule that is required by some enzymes in order to catalyse a reaction on a substrate.

c. A non-protein organic molecule that is bound covalently to the active site of an enzyme, and which is required if the enzyme is to catalyse a reaction on a substrate.

d. A compound which is bound to the active site and undergoes a reaction.

12) Which of the following descriptions best describes a substrate?

Page reference: 31

a. A non-protein substance that is required by an enzyme if it is to catalyse a reaction. 

b. A non-protein organic molecule that is required by some enzymes in order to catalyse a reaction on a substrate.

c. A non-protein organic molecule that is bound covalently to the active site of an enzyme, and which  is required if the enzyme is to catalyse a reaction on a substrate.

d. A compound which is bound to the active site and undergoes a reaction.

13) Consider the following enzyme-catalysed reaction carried out on glycogen. What is the product? 
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Page reference: 36-37
a. Glucose-1-phosphate.

b. Adrenaline.

c. Glucose.

d. AMP.

14) Which of the following statements is not true regarding the active site of an enzyme?

Page reference: 38

a. An active site is normally a hollow or cleft on the surface of an enzyme.

b. An active site is normally hydrophilic in nature.

c. Substrates fit into active sites and bind to functional groups within the active site.

d. An active site contains amino acids which are important to the binding process and the catalytic mechanism.

15) Which of the following statements is not true about receptors?

Page reference: 45

a.  Most receptors are proteins situated inside the cell.

b. Receptors contain a hollow or cleft on their surface which is known as a binding site.

c. Receptors bind chemical messengers such as neurotransmitters or hormones.

d. Receptors do not catalyse reactions on chemical messengers.

16) Which of the following statements is not true?

Page reference: 44-45

a. Neurotransmitters are released by nerves.

b. Neurotransmitters are required to carry a 'message' from a nerve to a target cell.

c. Neurotransmitters only have small distances to cover to reach their target cells.

d. Neurotransmitters bind to receptors within target cells.

17) Which of the following statements is not true regarding the binding site of a receptor?


Page reference: 45

a. The binding site is normally a hollow or cleft in the surface of an receptor.

b. The binding site is normally hydrophilic in nature.

c. Chemical messengers fit into binding sites and bind to functional groups within the binding site.

d. The binding site contains amino acids which are important to the binding process.

18) Which of the following statements best describes an induced fit?

Page reference: 45

a. The process by which a binding site alters shape such that it is ready to accept a chemical messenger.

b. The process by which a chemical messenger adopts the correct binding conformation before entering a binding site.

c. The process by which binding of a chemical messenger to a binding site alters the shape of the binding site.

d. The process by which a binding site alters the shape of the chemical messenger into the binding conformation before binding.

19) There is a fine balance required for the binding interactions of a neurotransmitter with its receptor. Which of the following statements best expands on this statement?

Page reference: 46
a. It is important that the binding interactions involve a mixture of van der Waals interactions, hydrogen bonds and ionic bonds since neurotransmitters have different functional groups.

b. The binding interactions must be of the correct nature to match the functional groups of the neurotransmitter and the functional groups in the binding site.

c. The binding interactions must be sufficiently strong that the neurotransmitter binds long enough to have an effect, but not too strong in case the neurotransmitter remains permanently bound. 

d. There must be the correct balance of hydrophilic and hydrophobic interactions to ensure that the chemical messenger can enter a hydrophobic binding site.

20) Which of the following descriptions best describes a competitive enzyme inhibitor?

Page reference: 87-89

a. A drug that binds to an active site and undergoes a reaction. 

b. A drug that binds to an active site and inhibits the enzyme, but which is displaced by increasing the concentration of substrate.

c. A drug that binds to an active site and inhibits the enzyme, but which is not displaced by increasing the concentration of substrate.

d. A drug that binds to a different binding site from the active site and affects the activity of the enzyme.

21) Which of the following descriptions best describes an allosteric inhibitor?

Page reference: 90

a. A drug that binds to an active site and undergoes a reaction.

b. A drug that binds to an active site and inhibits the enzyme, but which is displaced by increasing the concentration of substrate.

c. A drug that binds to an active site and inhibits the enzyme, but which is not displaced by increasing the concentration of substrate.

d. A drug that binds to a different binding site from the active site and affects the activity of the enzyme.

22) Which of the following is not true of suicide substrates?

Page reference: 92-94

a. They are activated by the enzyme-catalysed reaction mechanism.

b. They react reversibly with the enzyme.

c. They form a covalent bond with the active site once activated.

d. They are so called because they cause the target enzyme to commit suicide by reacting with them. 

23) Which statement best describes the relevance of an allosteric binding site to medicinal chemistry?

Page reference: 90

a. It is more hydrophobic than normal binding sites and accepts hydrophobic drugs in preference to hydrophilic drugs.

b. A larger variety of drug structures will bind to the allosteric site than to the active site. 

c. Drugs can be designed based on the structure of the endogenous chemicals which bind to allosteric sites and control enzyme activity.

d. Drugs can be designed based on the transition state of the enzyme-catalysed reaction.

24) Identify the kind of bonding forces which are typically involved in binding a drug to an enzyme’s active site.

Page reference: 87, 4-9

a. Predominantly van der Waals interactions.

b. Predominantly ionic bonds.

c. Predominantly hydrogen bonds.

d. A combination of different intermolecular binding interactions.

25) Which of the following descriptions best fits an agonist?

Page reference: 101

a. A compound that has the same effect on a receptor as the endogenous chemical messenger.

b. A compound that binds to a receptor, and activates it, but to a lesser extent than the endogenous chemical messenger.

c. A compound that binds to a receptor fails to activate it and prevents the endogenous chemical messenger from binding.

d. A compound that binds to a receptor fails to activate it and leads to a drop in inherent biological activity.

26) Which of the following descriptions best fits an antagonist?

Page reference: 101

a. A compound that has the same effect on a receptor as the endogenous chemical messenger

b. A compound that binds to a receptor, and activates it, but to a lesser extent than the endogenous chemical messenger.

c. A compound that binds to a receptor fails to activate it and prevents the endogenous chemical messenger from binding.

d. A compound that binds to a receptor fails to activate it and leads to a drop in inherent biological activity.

27) Which of the following descriptions best fits an inverse agonist?

Page reference: 111

a. A compound that has the same effect on a receptor as the endogenous chemical messenger.

b. A compound that binds to a receptor, and activates it, but to a lesser extent than the endogenous chemical messenger.

c. A compound that binds to a receptor fails to activate it and prevents the endogenous chemical messenger from binding.

d. A compound that binds to a receptor fails to activate it and leads to a drop in inherent biological activity.

28) Which of the following terms applies to the study of how a drug interacts with its target binding site at the molecular level?

Page reference: 104

a. Pharmacokinetics.

b. Structure based drug design.

c. Pharmacodynamics.

d. Structure-activity relationships.

29) Which of the following terms best describes the study of how drugs reach their target in the body and how the levels of a drug in the blood are affected by absorption, distribution, metabolism, and excretion?

Page reference: 104

a. Pharmacokinetics.

b. Structure based drug design.

c. Pharmacodynamics.

d. Structure-activity relationships.

30) Which of the following terms best describes the study of which functional groups are important in binding a drug to its target binding site, and the identification of a pharmacophore?

Page reference: 212

a. Pharmacokinetics.

b. Structure based drug design.

c. Pharmacodynamics.

d. Structure-activity relationships.

31) Which of the following statements best describes the efficacy of a drug?

Page reference: 115

a. The maximum biological effect resulting from a drug binding to its target.

b. The measure of how strongly a drug binds to a receptor.

c. The amount of drug required to produce a defined biological effect.

d. The lifetime of the drug in the body.

32) Which of the following statements best describes the affinity of a drug?

Page reference: 115

a. The maximum biological effect resulting from a drug binding to its target.

b. The measure of how strongly a drug binds to a receptor.

c. The amount of drug required to produce a defined biological effect.

d. The lifetime of the drug in the body.

33) Which of the following statements best describes the potency of a drug?


Page reference: 115

a. The maximum biological effect resulting from a drug binding to its target.

b. The measure of how strongly a drug binds to a receptor.

c. The amount of drug required to produce a defined biological effect.

d. The lifetime of the drug in the body.

34) Which of the following symbols represents the concentration of a drug required to produce 50% of a maximum possible effect?

Page reference: 116

a. IC50
b. Ki
c. Kd
d. EC50
35) Which of the following symbols represents the concentration of antagonist required to inhibit the binding of an agonist by 50%?

Page reference: 116

a. IC50
b. Ki
c. Kd
d. EC50
36) Which of the following descriptions most accurately describes binding sites and binding regions?

Page reference: 4-5

a. A binding site is part of a binding region.

b. A binding region is part of a binding site.

c. A binding region is the same as a binding site.

d. A binding region is on a drug whereas a binding site is on a macromolecular target.

37) Which of the following is not a necessary requirement when designing an agonist?

Page reference: 101

a. The presence of the correct binding groups.

b. The correct size and shape of the molecule.

c. The correct relative orientation of the binding groups.

d. The identical functional groups present in the endogenous chemical messenger.

38) What sort of agent binds to a receptor using a different binding site from that used by the endogenous chemical messenger, and distorts the binding site such that the endogenous messenger cannot bind? 

Page reference: 110

a. An agonist.

b. An allosteric antagonist.

c. An antagonist acting by the 'umbrella' effect.

d. An inverse agonist.

39) What sort of agent binds to a binding site that is next to the binding site for an endogenous chemical messenger, and sterically blocks the messenger from binding? 

Page reference: 110

a. An agonist.

b. An allosteric antagonist.

c. An antagonist acting by the 'umbrella' effect.

d. An inverse agonist.

40) Which of the following terms best applies to the following; the situation where increasing doses of a drug are required to have the same biological effect?

Page reference: 113

a. Sensitisation.

b. Tolerance.

c. Dependence.

d. Acceptance.

41) Which of the following terms best applies to the following; the situation where cessation of a drug results in withdrawal symptoms?

Page reference: 113

a. Sensitisation.

b. Tolerance.

c. Dependence.

d. Acceptance.

42) Which of the following situations is feasible as an explanation for tolerance and dependence?

Page reference: 113

a. An increased production of receptors to counteract the presence of an antagonist.

b. An increased production of receptors to counteract the presence of an agonist.

c. A decreased production of receptors to counteract the presence of an antagonist.

d. A decreased synthesis of chemical messenger to counteract the presence of an antagonist.
43) Which of the following properties of a drug is most likely to result in a minimum of side effects?

Page reference: 189

a. Good oral absorption.

b. Fast metabolism.

c. Target selectivity.

d. Target affinity.

44) Which of the following is not classed as an in vivo test?

Page reference: 193-194

a. Testing anticancer drugs on a tumour grown on the back of a rat.

b. Testing analgesics by determining a guinea pig’s sensitivity to pain.

c. Testing antibacterial by measuring the growth of micro-organisms on a petri dish in their presence.

d. Testing ‘smart drugs’ by timing how long it takes a rat to find a way through a maze.

45) Which of the following is not classed as an in vitro test?

Page reference: 193-194

a. Receptor binding studies on tissue preparations.

b. Testing inhibitors on isolated enzymes.

c. Testing anticancer drugs by measuring the rate of growth of whole cells.

d. Testing antibacterial agents in infected rats.

46) Natural products are often used as lead compounds in the design and synthesis of novel drugs. Which of the following general characteristics of a natural product is most likely to be a disadvantage in synthesizing analogues?

Page reference: 197

a. Novelty of structure.

b. Complexity of structure.

c. Level of activity.

d. Availability.

47) What is meant when a lead compound is found by serendipity?

Page reference: 205-206

a. It was found by a pharmaceutical company by the name of serendipity.

b. It was found in the serendipity region of the African Veldt.

c. It was discovered by chance.

d. It was found by an experimental procedure known as serendipity.

48) Which of the following defines a structure which can be used as the starting point for drug design and development?

Page reference: 197

a. Active principle.

b. Pharmacophore.

c. Lead compound.

d. Orphan drug.

49) Which of the following reflects the order in which various stages of the drug discovery and development take place?

Page reference: 185

a. Determining a target, establishing a bioassay, finding a lead compound, structure activity relationships.

b. Establishing a bioassay, determining a target, finding a lead compound, structure activity relationships.

c. Determining a target, establishing a bioassay, structure activity relationships, finding a lead compound.

d. Determining a target, finding a lead compound, structure activity relationships, establishing a bioassay.
50) Which of the following statements about high throughput screening is false?

Page reference: 194

a. It is an automated process.

b. It is an in vivo process.

c. It is carried out on a small scale. 

d. It can be carried out on large numbers of compounds in a short time.

51) Which of the following statements is not true of herbal medicines?

Page reference: 210

a. Herbal medicines contain a single active principle that is responsible for its action.

b. Herbal medicines can have side effects.

c. It is more difficult to receive an overdose of an active drug if it is present in a herbal medicine rather than as a pure medicine.

d. Certain compounds in herbal medicines may enhance the activity of the active principle.
52) What expression is used to describe the shape that a molecule adopts when it binds to its target binding site?

Page reference: 224

a. Active configuration.

b. Active conformation.

c. Active constitution.

d. Pharmacophore.

53) What strategy of drug design is frequently used on complex lead compounds derived from natural products?

Page reference: 232

a. Extension.

b. Simplification.

c. Rigidification.

d. Conformational blocking.

54) In the development of the antifungal agent, nevirapine, structure (II) was found to bind more strongly to the target enzyme than the lead compound (I). Which of the following statements is correct? 
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Page reference: 229-230

a. The strategy used was one of ring expansion.

b. The extra nitrogen in blue allows an extra binding interaction to take place through van der Waals interactions.

c. The extra nitrogen in blue can act as a hydrogen bond donor.

d. The strategy used could be described as extension since a further binding interaction has occurred.

55) Hydrogen is often replaced in drugs with a fluorine atom for a variety of reasons. What term is used to describe the fluorine atom when it is used to replace hydrogen?

Page reference:230-232

a. Isotope.

b. Isostere.

c. Isomer.

d. Isobar.

56) Which of the following statements best describes a bio-isostere?

Page reference: 230-232

a. A group having the same valency as another group.

b. A group that is the same as a non-classical isostere.

c. A group that can be used in place of another group whilst retaining the important biological activity of the drug.

d. A group having the same size as another group.

57) The simplification strategy is commonly used in drug design. What must be retained in a molecule during the simplification process?     

Page reference: 232-234

a. The molecular weight.

b. The stereochemistry.

c. The pharmacophore.

d. The hydrophobic character.

58) There are three general methods by which molecules can be simplified. Which of the following is not one of these methods?

Page reference: 232-234

a. Removal of excess rings.

b. Removal of excess flexibility.

c. Removal of excess functional groups.

d. Removal of excess asymmetric centres.

59) Which of the following terms refers to the study of which structural features of a drug are important to its biological activity?

Page reference: 212

a. Pharmacodynamics.

b. Pharmacokinetics.

c. Structure-activity relationships.

d. Pharmacological activity.

60) Identify which of the bonding interactions shown below are possible for the functional groups highlighted.
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Page reference: 214-216, 218

a. Ionic bonding and H-bond acceptor  = The carboxylate group (A)
 b. Van der Waals interactions  = The aromatic ring (B)
 c. Hydrogen bonding as a hydrogen bond acceptor only  = The ketone (C) 
d. Hydrogen bonding as a hydrogen bond donor only  = The NH proton (D) 

61) Which of the groups in the following molecule can act both as a hydrogen bond donor and a hydrogen bond acceptor?
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Page reference: 213-214

a. Group A.

b. Group B.

c. Group C.

d. Group D.

62) Isoprenaline is an adrenergic agonist. The isoprenaline analogue shown below demonstrates a dramatic rise in activity in in vitro studies. What is the most likely conclusion that can be drawn?
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Page reference: 227

a. The analogue has an altered pKa.

b. The extra phenol ring in the analogues is interacting with an additional binding region in the binding site.

c. Activity has increased due to increased molecular weight.

d. The extra substituent is protecting the terminal methyl groups of isoprenaline from metabolic reactions.

63) It is common practice to vary the length and size of alkyl groups when making analogues of a lead compound. Which of the following statements is true?

Page reference: 225-226

a. Replacing a straight chain alkyl group with a branched alkyl group may increase activity by filling up a hydrophobic pocket and increasing hydrogen bonding interactions.

b. Increasing the chain length or size of an alkyl group may increase target selectivity if a hydrophobic binding region is more spacious in one binding site than another.

c. Increasing the chain length or size of an alkyl group increases activity and selectivity by stabilising the analogue.

d. Increasing the chain length of an alkyl group may increase activity by leading to better van der Waals interactions with a hydrophilic region of the binding site.

64) Which of the following is not true of analogues produced by a rigidification strategy?

Page reference: 234-237

a. They have a greater number of conformations.

b. They are more difficult to synthesise.

c. They are likely to be more selective.

d. They are likely to be more active.

65) Which of the following is not necessarily true about analogues produced by the simplification strategy?

Page reference: 232-234

a. They are more likely to adopt the active conformation.

b. They are easier to synthesise.

c. They are cheaper to synthesise.

d. They have more side effects.

66) Structure I is an antihypertensive agent which acts by inhibiting the enzyme ACE. Structure II was designed to bind to the binding site more strongly and to have greater activity.
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The chain connecting the aromatic ring was varied in length to find the optimum chain length of 2 carbons. Why is a 2-carbon chain length optimum for antihypertensive activity in this situation?

Page reference: 228

a. It gives the molecule the optimum hydrophobic character for binding.

b. It gives sufficient flexibility to the arylalkyl chain to allow a full exploration of the available conformational space.

c. It places the aromatic ring in the optimum position to bind with the extra binding region.

d. It is the optimum length for molecular stability.

67) Cilazaprilat is an antihypertensive agent derived from the lead compound (I) by a ring expansion strategy. 
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Why was this strategy successful in this situation?

Page reference: 228-229

a. It increased the hydrophobicity of the molecule.

b. It locked the molecule into the active conformation.

c. It increased the flexibility of the molecule.

d. It placed important binding groups in the optimum position for binding to their respective binding regions.

68) The following structures are various non-steroidal anti-inflammatory agents developed by a ring variation strategy. 
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Which of the following terms has been used for drugs of this sort?

Page reference: 229

a. Family drugs.

b. Analogue drugs.

c. Me-too drugs.

d. Isosteric drugs.

69) Cocaine was isolated as the active principle from coca leaves. Studies into structure activity relationships showed that the important functional groups for binding are those shown in blue. 
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What binding interactions are likely for the amine?

Page reference: 215-216

a. Hydrogen bonding only.

b. Ionic bonding only.

c. Van der Waals interactions.

d. Ionic bonding and / or hydrogen bonding.

70) The following hypothetical structure has an asymmetric centre as shown by the asterisk.
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Which of the following structures might be worth synthesising as an analogue of the above lead compound in order to achieve an active compound lacking an asymmetric centre?
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Page reference: 232-234

a. Structure A.

b. Structure B.

c. Structure C.

d. All of them.

71) Combretastatin is an anti cancer agent discovered from an African plant. Analogue (I) is more active than combretastatin whereas analogue II is less active.
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Which of the following statements is most likely to explain the difference in activity between analogues I and II?

Page reference: 234-237

a. Rigidification has locked analogue I into the active conformation and locked analogue II into an inactive conformation.

b. Rigidification has locked analogue II into the active conformation and locked analogue I into the inactive conformation.

c. Rigidification has locked both analogues I and II into the active conformation.

d. Rigidification has locked both analogues I and II into the inactive conformation.

72) Structure (III) is a serotonin antagonist. A methyl group has been introduced into analogue (IV) resulting in increased activity.
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Which of the following statements is a reasonable explanation for the increase in activity observed for structure IV?

Page reference: 237

a. The methyl group interacts with an extra hydrophilic binding region through van der Waals interactions.

b. The methyl group increases the basicity of the ring nitrogen, making it a better hydrogen bond donor.

c. The methyl group prevents the pyridine rings from being coplanar and prevents the molecule adopting the active conformation.

d. The methyl group prevents the pyridine rings from being coplanar and forces the molecule into the active conformation.
73) Methicillin was an important penicillin which was effective in the 1960's against penicillin G resistant strains of Staphylococcus aureus. Although the drug is more effective than penicillin G against resistant strains, it is not as active against strains which are susceptible to penicillin G. The methyl substituents of the aromatic ring play an important role in the drug's effectiveness against penicillin G resistant strains. Which of the following statements is the most likely explanation? 
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Page reference: 245

a. The methyl groups act as steric shields to protect the aromatic ring from oxidation by metabolic enzymes in the body.

b. The methyl groups act as steric shields to protect the β-lactam ring from hydrolysis by enzymes produced by resistant bacteria.

c. The methyl groups act as conformational blockers to orientate the aromatic ring out of the plane of the side chain amide group, allowing better binding interactions with the target enzyme.

d. The methyl groups increase the electron density of the aromatic ring allowing better binding interactions with the target enzyme.

74) Many drugs containing ester functional groups have a limited duration of action. There are several strategies which can be used to avoid this problem. Which of the following is not a suitable strategy?

Page reference: 245-246

a. Replacing the ester group with an amide.

b. Adding a steric shield close to the ester.

c. Adding an electron withdrawing group to the alkoxy moiety of the ester.

d. Replacing the ester group with a urethane.

75) Levodopa is used as a prodrug for dopamine since it enters the brain more efficiently than dopamine. Why?
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Page reference: 253-254

a. It is more polar and crosses the blood brain barrier more effectively.

b. It is less polar and crosses the blood brain barrier more effectively.

c. It mimics an amino acid and takes advantage of transport proteins in order to cross the blood brain barrier.

d. It is less susceptible to metabolism.

76) Which of the following definitions best describes a prodrug?

Page reference: 252

a. A drug that activates a receptor rather than deactivating it.

b. A naturally occurring compound that can be converted synthetically into an active compound.

c. A compound that is inactive, but which is converted to an active compound in the body.

d. A drug which has been approved for clinical purposes by a regulatory authority.

77) What is meant by a double blind clinical trial?

Page reference: 272

a. Two patients in a control study are given a placebo rather than the active drug.

b. One batch of patients receives the drug while two batches of patients receive the placebo.

c. One batch of patients receives the drug and one batch receives the placebo. The doctors determine which patients should have priority in receiving the experimental drug.

d. One batch of patients receives the drug and one batch receives the placebo. Neither the patient nor the doctor knows whether the drug or the placebo is being administered.

78) Which of the following can be patented?

Page reference: 274-275

a. A series of compounds.

b. The medicinal use of a series of compounds.

c. The synthesis of a series of compounds.

d. All of the answers are correct.

79) What are the consequences of increasing the temperature for a particular reaction?

Page reference: 278-279

a. Increased yield and increased side products.

b. Increased yield and decreased side products.

c. Decreased yield and increased side products.

d. Any of the consequences described.

80) Which of the following procedures is not suitable for scale up?

Page reference: 278-279

a. Liquid-liquid extraction.

b. Crystallisation.

c. Distillation.

d. Rotary evaporation.

81) Which of the following definitions best describes the ED50 of a drug?
Page reference: 268

a. The dose of a drug required to produce 50% of a maximum effect.

b. The dose of a drug required to produce a measurable effect in 50% of the animals tested.

c. The ratio of LD50 to ED50.
d. The dose of a drug required to kill 50% of a group of animals.

82) Which of the following definitions best describes the LD50 of a drug?

Page reference: 268

a. The dose of a drug required to produce 50% of a maximum effect.

b. The dose of a drug required to produce a measurable effect in 50% of the animals tested.

c. The ratio of LD50 to ED50.
d. The dose of a drug required to kill 50% of a group of animals.

83) Which of the following definitions best describes the therapeutic index of a drug?

Page reference: 268

a. The dose of a drug required to produce 50% of a maximum effect.

b. The dose of a drug required to produce a measurable effect in 50% of the animals tested.

c. The ratio of LD50 to ED50.
d. The dose of a drug required to kill 50% of a group of animals.

84) What is the term used to describe the 3-dimensional space around a molecule when it is in a target binding site?

Page reference:321 

a. Stereochemical space.

b. Conformational space.

c. Configurational space.

d. Constitutional space.

85) Combinatorial chemistry can be useful at various stages of the drug design / development process. Which of the following is such a stage?

Page reference: 307

a. Purifying a lead compound.

b. Optimising a lead compound.

c. Structure determination of the lead compound.

d. Pharmacological testing.

86) Which of the following operations or calculations would generally be carried out using quantum mechanics?

Page reference: 332-333

a. Energy minimisation.

b. Identifying stable conformations.

c. Partial atomic charges.

d. Energy calculations for specific conformations 
87) Which of the following statements regarding molecular mechanics is untrue?

Page reference: 332

a. It treats atoms as spheres.

b. It treats bonds as rigid features.

c. It is a molecular modelling computational method.

d. It uses equations that obey the laws of classical physics.

88) Which of the following statements regarding quantum mechanics is untrue?

Page reference: 332-333

a. It uses quantum physics to calculate molecular properties.

b. It makes the assumption that nuclei are moving independently of each other

c. It makes the assumption that electrons move independently of each other.

d. There are two broad categories -  ab initio and semi-empirical

89) Which of the following statements is true?

Page reference: 341

a. Energy minimization is carried out using molecular mechanics.

b. Energy minimization is used to find the most stable conformation for a molecule.

c. Energy minimization is carried out by varying only bond angles and bond lengths.

d. Energy minimization stops when a structure is formed with a much greater stability than the previous one in the process.

90) What is meant by a local energy minimum in conformational analysis?

Page reference: 341

a. It is a localized region of a molecule which is free of steric strain.

b. It is the most stable conformation of a structure.

c. It is the initial structure that is formed when a 3D model is created, prior to energy minimization.

d. It is the closest stable conformation to the starting structure.

91) What is meant by a global energy minimum in conformational analysis?

Page reference: 341

a. It is a localized region of a molecule which is free of steric strain.

b. It is the most stable conformation of a structure.

c. It is the initial structure that is formed when a 3D model is created, prior to energy minimization.

d. It is the closest stable conformation to the starting structure.

92) The following diagram shows the energy of the starting structure prior to energy minimization. What is the likely result of energy minimization?

[image: image20.png]Energy

Vasiation




Page reference: 341

a. Energy minimization would have no effect and the structure would remain at position Y.

b. The structure would be energy minimized and give the most stable structure corresponding to position Z.

c. The structure would be  energy minimized and give a final structure corresponding to either position X or Z.

d. Energy minimization would be carried out and the final structure would correspond to position X.

93) Which of the following statements regarding structural overlays is false?

Page reference: 346-347

a. The two structures to be overlaid should both be in their active conformations.

b. Usually specific pairs of atoms are chosen (one from each molecule) to allow 
the overlay to take place.

c. The fitting process normally involves both molecules being rigid and not changing conformation during the overlay.

d. The overlay is carried out until a maximum value of the root mean square distance between all the atom pairs is achieved.
94) Which of the following statements is true?

Page reference: 347

a. The most stable conformation of a drug is not necessarily the active conformation.

b. The active conformation is the most reactive conformation of a structure.

c. The active conformation is the conformation adopted by a target binding site when it binds a drug.

d. The active conformation can be determined by conformational analysis.

95) Which of the following statements is not true of cyclic structures?

Page reference: 348-350

a. They are normally more rigid than acyclic structures.

b. They have fewer possible conformations.

c. They are useful in determining the active conformation of a series of related compounds.

d. They are easier to synthesise than more flexible acyclic molecules.

96) What term is used to describe the process by which drugs are fitted into their target binding sites using molecular modelling?

Page reference: 352

a. Energy minimisation.

b. Conformational searching.

c. Docking.

d. Overlaying.

97) What term is used for the design of a novel drug based on molecular modelling studies of a binding site

Page reference: 365

a. Drug development.

b. Structure-based drug design.

c. De novo drug design.

d. Drug optimisation.

98) Which of the following statements is false in de novo drug design?

Page reference: 365-366

a. The design of flexible molecules is superior to rigid ones.

b. Molecules should be designed to fit as snugly as possible into the target binding site.

c. Molecules that have to adopt an unstable conformation in order to bind should be rejected.

d. Desolvation energies cannot be ignored.

99) The QSAR equation relating the general anaesthetic activity of several ethers to their log P values is defined by the following equation and graph.
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Which of the following statements is true?

Page reference: 380

a. General anaesthetic activity increases with hydrophobicity.

b. General anaesthetic activity decreases with hydrophobicity.

c. General anaesthetic activity increases with hydrophobicity to a maximum value then decreases.

d. General anaesthetic activity decreases with hydrophobicity to a minimum value then decreases.

100) The QSAR equation relating the general anaesthetic activity of several ethers to their log P values is defined by the following equation and graph.
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What is the meaning of log P0 in the graph?

Page reference: 380

a. Log P0 represents the value of log P which is optimum for activity.

b. Log P0 represents the value of log P which is worst for activity.

c. Log P0 represents the maximum hydrophobicity for the compounds tested.

d. Log P0 represents the minimum hydrophobicity for the compounds tested.

101) How is  measured in QSAR studies?

Page reference: 380-381

a. It is measured by calculating molecular dimensions using relevant molecular modelling software.

b. It is measured by comparing the dissociation constants of two weak acids.

c. It is measured by subtracting the log P value of an analogue bearing the substituent from the log P value of the parent compound lacking the substituent.

d. It is measured by subtracting the log P value of the parent compound lacking the substituent from the log P value of an analogue bearing the substituent.

102) Which of the following statements is true?

Page reference: 380-381

a. A positive value of  indicates that a substituent is larger than H.
b. A positive value of  indicates that a substituent is more electron donating than H.
c. A positive value of  indicates that a substituent is more hydrophobic than H.
d. A negative value of  indicates that a substituent is more hydrophobic than H.
103) What is the distinction between log P and ?
Page reference: 381-282

a. Log P is a measure of the overall pH of a molecule, whereas  is a measure of the hydrophobicity of a substituent.
b. Log P is a measure of the overall hydrophobicity of a molecule, whereas  is a measure of the hydrophobicity of a substituent.

c.  is a measure of the overall hydrophobicity of a molecule, whereas logP is a measure of the hydrophobicity of a substituent.
d. Log P is a measure of the overall pH of a molecule, whereas  is a measure of the electronic effect of a substituent.

104) What does ES represent in a QSAR equation? 

Page reference: 384-385

a. The electronic influence of a substituent as an electron withdrawing group.

b. The electronic influence of a substituent as an electron donating group.

c. The entropy associated with a substituent.

d. Taft's steric factor.

105) What is a Craig plot used for?

Page reference: 387-388

a. To compare the activities of different compounds having different substituents.

b. To compare the values of a specific physicochemical property for a range of substituents.

c. To compare the values of two specified physicochemical properties for a range of substituents.

d. None of the answers are correct.

106) What does CoMFA stand for in 3D QSAR?

Page reference: 394

a. Compound molecular formula assessment.

b. Compound mass field analysis.

c. Comparative molecular field analysis.

d. Comparative modelling force field analysis.
107) What two physical features (or fields) are most important in 3D QSAR studies?

Page reference: 394

a. Hydrophobic and steric fields.

b. Electrostatic and steric fields.

c. Hydrophobic and electrostatic fields.

d. Steric field and dipole moment.
108) What is the name of the plot that is used to compare the values of two specified physicochemical properties for a range of substituents?
Page reference: 387-388
a. Topliss plot.
b. Hansch plot.
c. Craig plot.
d. Free-Wilson plot.
109) Which of the following statements is untrue when comparing 3D QSAR with conventional QSAR?
Page reference: 397
a. Drugs of the different structural classes can be studied by 3D QSAR but not by QSAR.
b. 3D-QSAR has a predictive quality which QSAR does not.
c. Experimental parameters are required by 3D-QSAR and QSAR.
d. Results can be shown graphically in 3D-QSAR, but not by QSAR.
