
Practice Questions for Exam 1-Chapter 8-3,5,6; Chapter 10-3,8,9; Chapter 11-4,7

Answers Ch 8

8-3) The quaternary salt of morphine contains a permanent positive charge. If the compound is administered in vivo, it has to cross the blood brain barrier in order to reach the analgesic receptors in the brain. However, the blood brain barrier is hydrophobic, and since the compound has a permanent positive charge, it cannot cross. Thus, the observed inactivity in vivo is due to the inability of the compound to reach the receptors in the brain.

In vitro tests are carried out on isolated receptors or cells and so there is no blood brain barrier to cross (see also section 21.2.3.1).

8-5) The Henderson Hasselbalch equation can be used to calculate this.
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a) At pH5.74, the equation is as follows:
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50:50 base/acid

b) At pH 7.4, the equation is as follows:
1/45.7~ 0.02 = 2%-ionic

[image: image1.wmf]Therefore, the percentage level of free base and ionized base are 98% and 2% respectively.

8-6) In vitro studies show that the drug has good activity against is target. The fact that the drug shows poor activity when it is administered orally can be put down to poor absorbtion from the digestive tract. Since the drug has a highly polar carboxylate group present, it will not pass through the hydrophobic cell membranes of the cells lining the gut wall.

If the drug is administered by intravenous injection, it is introduced directly into the blood supply and can now each its target.

The ester of the drug acts as a prodrug. When administered orally, the prodrug can cross the cell membranes of the cells lining the gut wall since the ester masks the polar carboxylate group. Once the prodrug is in the blood supply, esterases hydrolyse the ester to unmask the carboxylate group and the drug can interact with its target.

The prodrug itself is inactive when tested in vitro since the carboxylate group is masked. This indicates that the carboxylate group is an important binding group.

Answers-Ch10
10-3) The results can be explained by proposing that the ester is acting as a prodrug. In the in vivo bioassays, the ester will be less polar than the carboxylic acid and so the prodrug will be able to cross fatty cell membranes such as those of the cells lining the gut wall. Once absorbed, esterases in the blood supply will hydrolyse the ester to reveal the carboxylic acid and generate the active drug. If the active drug is administered orally, the polar carboxylic acid hinders the drug crossing cell membranes and the drug fails to reach its target, accounting for the lack of activity.

In the in vitro bioassay, the drug interacts directly with its target and is active, whereas the ester prodrug is inactive since the ester masks the important carboxylic acid group. There are no esterases present in the in vitro bioassay to hydrolyse the ester.

10-8) The idea of rigidification is to restrict the number of possible conformations that a molecule can adopt whilst retaining the active conformation. This means that the molecule is more likely to be in its active conformation when it interacts with its target, resulting in greater activity. Restricting the number of conformations also reduces the chances of side effects if conformations recognized by different targets are prevented. In this example, an extra ring can be added to lock bonds in the side chain such that they can no longer rotate. The following are examples. Many more are possible with different ring sizes and positions.
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10-9) Rigidification. Inclusion of the alkene restricts the number of conformations in each analogue since no rotation is allowed round the double bond. The differences in activity between structures V and VI (IN BOOK) can be explained by proposing that the active conformation has been retained in structure V, but not in structure VI. 

Structure V would have greater activity than the lead compound since there is more chance of the active conformation being present when the drug reaches the binding site. 

Structure VI might be expected to have no activity if the active conformation is disallowed. However, some activity may still be present if the molecule can fit the binding site in a different, but less efficient binding mode.

Answers-Ch 11
11-4) Electronic modifications could be carried out to stabilise the ester group. For example, the ester could be replaced with an amide or a urethane group.
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Steric shields could be added to hinder the access of nucleophiles or water to the carbonyl group.

[image: image5.wmf]A combination of both tactics could be used, for example, 
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Structures such as these should be more stable, but it is important to consider whether the changes made will affect the binding interactions of the compound. There is little point in designing a stable analogue of acetylcholine if it cannot fit the receptor binding site (see also section 19.9).
11-7) Aciclovir contains several polar functional groups that can participate in hydrogen bonding. As a result, the drug is quite polar and this hinders its passagethe fatty cell membranes of the cells lining the gut wall. 
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One way of solving this problem would be to mask a polar group such that the molecule is less polar and can cross cell membranes more easily. The group used to mask the polar group would have to be easily removed by a metabolic reaction in order to release the active drug once it has been absorbed. There are two accessible functional groups which could be masked - the amine or the alcohol. One could mask the amine as an amide or the alcohol as an ester. Masking the alcohol is the better option since it is well known that esters are easily cleaved by esterases in the blood. Esters are also more susceptible to hydrolysis than amides. A variety of ester prodrugs could be tried out to find the best. It is also worth considering what will be released from the drug when the ester is hydrolysed. Preferably, this should be a naturally occurring chemical such as an amino acid (see also section 17.6.1). 
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