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Question 18 of
Passage 4 (Questions 18-21)

Celecoxib (Compound 1) is an anti-inflammatory drug that decreases the synthesis of inflammatory mediators by specific
inhibition of the enzyme cyclooxygenase 2 (COX-2). More recently, Compound 1 has been reported to decrease the risk of
developing colorectal cancer in humans due to these anti-inflammatory properties. Compound 1 is eliminated from the body in the
urine following metabolism by the enzyme cytochrome P450 2C9 (CYP2C9), a hemoprotein involved in the processing of many
therapeutic drugs.
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Figure 1  Structure of Compound 1 and the CYP2C9-mediated production of Compound 2

In addition to the wild-type enzyme (CYP2C9*1), known point mutations within the CYP2CO gene have given rise to allelic
variants of this enzyme in the human population. Two specific variants, CYP2C9*2 and CYP2C9*3, are associated with the
decreased metabolism and elimination of many therapeutic drugs, which affects dosage protocols and increases potential for side
effects. Table 1 shows the reaction kinetics of the three forms of CYP2C towards Compound 1

Table1  Invinro Kinetics of Compound 1 Evaluated with Recombinant CYP2C9*1, CYP2C9*2, and CYP2C9*3 Enzyme
Variants
Enzyme |Substitution | K\ (M) | Pmax (nmol/min/nmol CYP2CP)
CYP2CO*1| Wild-type [3.3=0.26 592028
cypacor2| Rusdc [34=013 412017
CYP2Co*3| DBSOL  [3.6=036 09=03

Compound 1 is known to increase the rate of adverse drug side effects in humans when administered with the anti-coagulant
warfarin, due to inhibition of the CYP2C9-mediated processing of warfarin (Figure 2).
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Question 18

¥ Researchers used reverse-phase high performance liquid chromatography (HPLC) (polar mobile phase and non-polar

O stationary phase) to separate Compound 2 from Compound 1. Which statement accurately describes this process?
sion

Foundational Conce]
The principles that govern chemical interactions and reactions form the basis for a broader understanding of the molecular
dynamics of living systems

Content Category: 5C
Separation and purification methods

Scientific Inquiry and Reasoning Skill: 3
Reasoning about the Design and Execution of Research

Discipline:
Organic Chemistry

O A. Increasing the polarity of the mobile phase will decrease the retention time of Compound 1 relative to Compound 2.
® B. Compound 1 will elute first because it is more polar than Compound 2.

O C. Decreasing the affinity of Compound 1 for the stationary phase will increase its retention time relative to Compound 2
o

‘This is an Organic Chemistry question that falls under the content category “Separation and purification methods.” The
answer is D because Compound 2 is more polar than Compound 1 due to the methyl hydroxylation. In RP-HPLC, the
more polar compound will elute first. This is a Reasoning about the Design and Execution of Research question because
it requires you to reason about the features of a research study and predict the outcome of an experiment based on those
features.
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