Chemistry 236, Spring 2008 Name:
Exercise 7: Combinatorial chemistry

Pharmaceutical development is time-consuming and expensive. The initial process of
finding a suitable compound may involve screening thousands of different compounds
looking for the desired activity. Many of the candidate compounds will have been
synthesized with nearly the same protocols, differing only in starting materials in many
cases. Each compound then has to be checked individually for drug activity.

Recently, a fundamentally new approach has changed the nature of drug
discovery and development. Called “combinatorial chemistry”, thousands of
compounds are synthesized simultaneously in a single reaction! The following protocol
is based on a paper by Wolkenberg and Su (J. Chem. Ed. 78 (2001), 784-785).

Hydrazones are a class of compound you have seen, and some of them are effective
anti-bacterial agents. Hydrazones are synthesized by combining an aldehyde with a

hydrazine.

The following are the aldehydes to be used:
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2-nitrobenzaldehyde 5-nitro-2-furaldehyde 3-nitrobenzaldehyde 4-nitrobenzaldehyde

The following are the hydrazines they will be reacted with:
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4-bromophenylhydrazine 4-cy anophenylhy drazine aminoguanidine 4-chlorophenylhydrazine
hydrochloride hydrochloride blcalbonate hydrochloride

The protocol for the experiment is given on the following pages. Read it and answer the
following questions:



1. Show the mechanism, and the product of the reaction of A1 with B1.

2. Since the mechanisms are identical, predict the product of the other combinations of
A’s and B’s. Identify the products using the format “A#-B#” where # runs from 1 to 4.
Hint: How many possible products will there be, given 4 aldehydes and 4 hydrazines?






Screening (continued)

9. Cover and stack your plates, placing them in the designated location. Be sure not to
spill any liquid out of the holes while carrying your plates. The plates will be incubated
overnight at 37°C.

10. Return to the lab the next day to check your results, recording your observations in
your lab notebook. For each division on the plate, decide whether or not there was any
growth of the bacteria. Make the answer a simple “yes” or “no”.

Questions (continued)

3. If, at the end of the incubation period, the division labelled M2 and the division
labelled M7 show no bacterial growth, what was the efficacious compound? (draw the
structure). Run briefly through your reasoning.

4. The lab write-up notes that “one great advantage of combinatorial chemistry over
traditional synthetic methods is that it decreases the number of preparative-scale
independent syntheses required to identify promising compounds...this can
significantly reduce the generation of hazardous waste...” How does this experiment
demonstrate these advantages? You may wish to compare the number of
“combinations” you would have had to make using “traditional” methods versus the
number of “combinations” using the method above.



